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Parr III.

Outbreak of Mild Smallpox at Sydney, 1913.

By W. G, Armstrong, M.B., Ch.M, (3yd.), D.P.H. (Camb.}, Senior Medical Officer of
Health for New Sooth Wales ; J. Burton Cleland, M. 0, Ch M, {ﬂg.::], Principal
Microbiologist ; and E. W, Ferguson, M.B., Ch.M. (8yd.), Assistant Microbiologist,
Depurtment of Foblic Health, NS,

I CLINICAL REPORT ON CABES, AND ADMINISTRATIVE MEASURES.
(W. G. Armstrong.)

The epidenie, which is the subject of this report, has been of an exceedingly mild
type.  The fact thet among over 1,000 cases only one death oconreed (that of a rient
woman suffering from smallpox, who died of eollapse two and a { hours child-
hirth) constituts it indecd almost a unigue record in the way of Imﬂ]ﬁ:nﬂjndm In
certain other directions the symptoms observed varied so widel the classical
picture presented by smallpox that, at the beginning, it was i the disease was
varicella, Unfortunately the earlivat cases were excoptionally mild, even when com
with the average of the whole epidemic, and the persons first affected were so slightly ill,
and th eruptions ex perienced by them so scanty, that no medieal man was mnﬂl'bu{
them, and subsequent inguiries bave led to the eonclusion that smallpox must have been

wesent in Sydney for at least six weeks, and affected an unknown number of persons,
fore the Department of Public Health had any knowledge of the pressnce of an

unusual form of eruptive disease in the State.

On 30th My, 1913, the owner and manager of a fac for the mannfaeturse of
underclothing, sitnated in Chalmers-street, Sydney, and employing over 200 hands,
chiefly girls, reported that a number of his employees had, J.lurin:fha months of Apri
and May, suffered from unvsoal mshes which appeared to be infections. A
officer of the Department of Public Health visited the factory the same day and learned
that between 20th April and the end of May, & number of young women employed in the
factory had suffered with slight eruptions, for the most part on the face, but also extend-
ing 1w other puris of the body,  In each case the appearance of the eruption had been

receded by an attock of sooalled “influenza,” in which the most promineat symptoms
lﬂul beon hesdache, vertign, shivering, and goneral pains. In some of the cases there
hail been backache, and in a few there had also been some vomiting, usually alight. Nona
of the girls affected had ever beon vaccinated, The precedent illness, in all the cases,
app to have been of u very mild type, and while some of the girls had stayed away
from business for a few days, some had not congidered it necessary to do so.  Nobt more
thun two of the girls affected had consulted a medical practitioner, and in those cases
they stated they had been told that there was nothing much the matter.

Further inguiries elicited that the first ense in the factory had ccourred on or
about 25th April, at which date a gicl, .., aged 22, had been attacked by ¥ influenza,*
Three days later she had developed a 9 pimply " rash on the face. She had been absent
from work for a week, and hud ramrnedp to duty feeling well before the eruption
a red.

i At first B demied all knowledge of any possible soorcs of infection for her
illmess, but lager she stated to the manager of the factory, and subsequently to the writer
of this report, that she was very friendly with a young man, B.E., who had been o
steward on the steamship * Zealandia,” and who had arrived in Sydoey on 12th April
from Vancouver, British Columbin,  She saw him at hiz mother's honse on the day of
his arrival, and the following days, and he was then suffering from an eraption on his
face,

The young man B.E, was afterwands seen and erossquestioned.  He wos aged
23, and was said to have been vecinated in infancy, but showed no scars of the
operation.  He was, on 26th June, slightly marked on the forehead with six shallow
depressed cicatrioss, and with severl smalﬁar ones on the cheeks. On questioning, he
gave the following information: He left Vencouver, British Columbia, in the * Zealandia ™
on 19th March, and arrived in Sydney on 19th April. The ship tooched av Vietoria
(B.C.), Homolulu, Suva, and Auckland (ﬂw Zraland), and B.E. went ashore at all
ports.  While ashore at Buve on 4th A.Elr'tl, he firll sick with severe headache, paing in
the stomach, and great weakness (no vomiting), and was confined to his buak for two and
a half days after leaving Suva, but did noe see the ship's sur His ijlnes=, therefore,
appenred sixteen days after leaving Vancouver. The day after leaving Auckland, t.e., on
Bth April his face ¢ broke out " in pimples.  The eruption was scanty, and was confined
to the face, forelead, and back of the neck, and before it appeneed be felt quite wirll,
He considered thnt the rash wasa crop of small boils, and it did not entirely disappesc
from his fwee watil some days aftor his arrival in Spdney.  Noone el on board, so far
a3 he knew, sutfersd from a similar condition.  He admittsd thae he knew the giel B,
well, and saw her several times after hiz arrival _:'rl HEydney. The s umnt history of -
this man, B E, is besr given at this point thouzh so newhat out of logical sequence,
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On drd July he was vaccinated, seven days later there was no sign of a normal
“take.” The site of vaccination presented three small “ mulberry ® marks slightly
mised above the skin withont any sign of vesiculation and without any surrounding
areola. There was no swelling or gland =nlargement. However, on 16th July, thirtesn
days after vaccination, on re-cxamination he showed three large pocks with slightly brawny
l'.u;nration of the arm. The pocks were not similar in appearance to ovdinary vaccina-
tion lesions, but resemble them to a certain extent and contained o clear yellowish ]}"nlph.
Theve had been considerable delay in their appewrance compared with the usual results
of vaccination. As far az could be ascertained no other person than the givl E D, who
eame into contact with ILE. suffersd from smallpox.

Subzequently, however, it was ascertained that at leasv one other passenger by
the * Zealundin " developed smullpox after leaving the boat.  The passenger in question
was & Mormon native missionary who left the * Zealandia ™ when she touched at Auck-
land, New Zealnnd, and who is reported by the Auckland District Health Othicer to have

the disease on 15th April—seven days after reaching Auckland, The Aueklamd
Digtrict Health Officer considers that the Mormon in spuestion introduced into New
Zoaland the outbreak of mild smallpox which wag prevalent wmong the Meoris, and to a
lemerlllzﬁeenmng the white population in the North Tsland of New Zealand in the vear
1913, e disense wmong the whit- population in New Zealand appears to have been
«characterised by the same mildness of tppe a8 marked the outbreak of smallpox in New
South Wales, but among the Maoris it was more severe in its effects, and the New
Zoaland health anthorities estimated that it cansed Gfty-five deaths among them,

On examination of the employees of the Chalmers street factory, it was found
that nearly all of the persons ssid to have been affected showed small stains, dried scalos,
and in a few nstances very shallew depressed cicatrices upon some portion of their
bodies.  Inone or two instanees these Lad been fairly numerous, but in several eases
the total number observed upon any one person did not amount to twenty, while in
somae there wers fewer still.  Once girl, for instance, had theee such moarcks on her chest,
and one on one arm.  Another had twelve on the face, thres on the right arm, aod one on
the left arm. In some insranees girls who had suffered from precisely similar symptoms,
Finfloenza " to the others had recovered completely and the symptoms had not been
followed bﬂnﬁr eruption,

On being questioned, the girls described the rash as having appeared as “pimples™
ani having comes out in crope, which continued to erupt from day to day over a period
of from three or four days to a week, Most of the givls appearcd to have been rather
more affected on the face than elsewhens, but this was not always the cise, and in some
instaneces the face had escaped allogether.

Eo girl affected by the eruption staved that after the attack of *influenza ™
ani Mﬂrﬁe rash appeared she felt quite well and continued g0, and had retormed o
work either immediately or as soon aa she was ¥ fit to be seen,”

The factory itsell was in w new building, excellently planned in regarnd to lighting,
ventilafion, and sanitation, and maintamed in an exeeedingly cleanly and orderly
manner.  Most of the employees were engaged in moking undergarments with the aid
of sewing-machines run by power,

On 31st May one the girls (G H.) employed at the Chalmersstrect factory
was admitted inte the Coast Hospital, Little Bay, saffeving from a eopions vash on her
face, body, and limhe. She had been seen by two medieal practitioners, who dingnosed
hee illness as a severe form of clhickenpox. On 3lst May she was seen by medical
officers of the Health Department in consoltation with the hospital medical staff.  Her
temperature was then normal and she did not appear to be il  She alwo was
unovaccinated.  The eruption in her case was more plentiful than in any of the other
«cases which had been ecxamined, but the absence of any serious symptoms of
constitutionsl illness, when weighed with the symptoms observed in the other cases that
had oecnrred at the factory, IHFII:I the formation of the opinion by the medical officers
that t'hgnwm denling with n form of chickenpox,

‘the s une day Dr. Rice of Granville notified to the Department of Fublic
Health the ocevence of an unusual case of eruptive disease in o girl in Granville,
Drs. Paton and Armstrong visited the locality and examined the patient the same

-Hmin%l The following ave the notes then made on her condition ;—
o, 21, female, employed at a clothing factory in Kentatreet, Svdney,
as machinizt: Patient in bed, temperature 958, tongne elean, moist.  Does not appear il
<exeapt that noae and face are mither swollen,  Marvked on face, trunk, and limbs with dis-
crete vesicular and postular eruption.  Most copious on face and on back, next on cheat
and abdowen. Beanty on limbs, Fairly plentiful on sealp. One besion of soft palate, Size
of lesions varies greatly from pin head to split pea.  Shape gonerally eircalar, but some
vesicles oval.  Globular in form.  No umbilication, all lesions appear to be superficially
situated and job out divectly from the skin,  Very little if any induration of lase. No
tly clear watery looking vesicles, Lesions appesr to be in all stages—some tense

and globular, others shirivellod and lax.,

Hiztory :—Tlness first began on Friday, 23nd May. Considemable pain in sides,
no headnche, slight chilliness.  First sign of rash on the 27th as & pimple on the side of
the nose.  Pimples continued to erapt’on chest, back, face, and scalp during the 28th,
20th, and 30th. fresh erops appenving every day.  Has not felt very ill ac any time bot
has not slept well owing to severe itching of rash.  Has never been vaccinated.

The illness waz dingnosed az chicken pox.

At first no connection could be made out between the ease just recorded and those
which occurred in the Chalmers-street factory, slibough the symptoms from which H.G.

' suffered
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suffered rather closely resembled those which ocearred among the Chalmersstreet girls,
Some weeks later however it was discovered that R.G, had been on frieadly terms with
one of the affected girls in the lastnamed factory, and had probably been in her company
about three woeks before shie was herself attackel hiw;ut-lra eruption. ﬁublnqumﬂy nh:v
R.G. when vaceinated did not react to the vaceine she had never before bee
vacoinated, and two other pevions vaccinatsd ot the same I;amn from the some tube nf
Tymph dawlupm:'l the usnal vaccine lesion.

On 18t June the ﬁﬁlne{ Hospital authoritics notified the Department that o
very unusual form of eruption bad ocourred in s patient in that institution. The
hospital was visited by a medical officer of the Department and the patient E.B. was
seen there,  Blhe was eovered with s copious rash which in its appearnes and dis.
tribution showed many resemblances to smallpox.  The patient was sent the next
dhay 1o the Ooast Hospital, and as a measure of precaution all the persons in the warnd 0‘[
the Syduey Hospital were vaccinated. This ense was considered to be va:g
of smallpox in spite of the fact that the patient, who was unvaccinated
litehe constitutional disturbanes.  Doubr was also cast wpon the accupacy of l:.hun
dingnosis in the carlier eases,  Tn order to obtain more conclusive evidenee, six of the
peesans who hisd been effested by the illness ot Gest belioved to be cliicken pax were
persuaded on 18th and 19ch of June to allow themselves to be vaccinated under control
conditions ; that is o say the patient and one or twoother persons who had not been
affscted by the illness were in cach vaccinated from the sume tube of lymph. Ty
the evening of Monday, 23rd Jupe, it had become apparent that in m? instance the
person who had suffered Erom the attack or supposed chicken pox had failed to respond
to the vaccination, though all the * controla * showed signs of suecessful vaccination.
Neither the * controls ™ nor the # patients * had evor previously been vaceinated.

On 24th June the Honomble the Promier wes informed of the position, and of
the strong suspicions which had arisen that smallpox was pressnt in Sydney, Authority
was obtained from him to seck the opinion and adviee of two medieal practitioners
outsitde the Department, and Dir. Charles Reid, Chief Cluarantine Otficer for New South
Wales, anid D, Walter Hull, wore invited and consented o examine the patients whao
were known to be suffering or to have suffered from the suspiciouws illness  Afrer
visiting the Coast Hespitals and the private lomes of the patwnts these gontlemen
reported on the result of their inguiry toa special meeting of the Doard of Ith on
20th June,

Om hearing the opinions of its own officers amd of the two sxpere pﬂaﬁﬁw
abovementioned, the Board decided that while the symptoms in some of the cases were
- suspicious of smallpox, eve 1§ procaution— such as isolation, &c.—shoulid be used until
Further vaccination results could be obtained. This further evidence was according
gought for and on Tuesday, 1=t July, the Departaent's officers sulmitted to the Boasd of
Health further evidenee that seven persons who Jad suffired from the suspicious disense
did not react to vaccination, while control vaccinations weie soceessfol in each case The
disense was aceordingly proclaimed by the Board on that dace to Le smallpos.

Navone oF T Diskase

The evidence as to the identity of the New South Wales epi-lnmiu with h:ﬁ
smallpox may be briefly summarised as follows :—The = mFtacm:l.tvn-l is essentiolly
aa.n'm,Fnu:h :i"lilfu.rrmﬂ ufmtﬂnulr,yn! the muwimtntmmr ui incubation was
the same.  Vaccination was found ko pro inst the Sydney disense and an aitack
of the disonder was protestive on the other hu&fug.lunlt vaccination. Tha Illhlit" o
ahortion among pregnant women and the infeetion of the fn!d;ua, which m B
churacteristic of classical smalipos, w-:-m n]m ohserved in the » im
M seviene easts wene aecompanied by ical variolous odowr amnd
!Iﬁrmwi searring or pitting of the skin \-Ju is the wsunl sequeln of clasical pw..
o far ns one can speak ot this present time, the pitting promises to be peemanent,

Alll these characteristics ex the lastnamed were e-nﬁmly abant in the
numerons ouses of chicken pox which were under observation in 8 during the
smallpox epidemic. Chicken pox was unusually prevalent and unosually severe in
Byilney during ihe iem' 1918 Ower 3,000 cases of chicken pox were seen and d:%mml
by the staff of the Health Department during the epidemic of smallpox, and
fow exceptions the expericnced staff found no difficulty in differentintiog between Ih&
twa disesses,  Mony  instances oceurred of chicken pox AN rewently
persona, anid on the other land in many cases persons recovering or but lately recovered
From chicken pox were suecessfully vaecinuted during the months of the epidemic. These
observations were in marked contrast to the facts in relation to the cases of

The theory that the disease obeerved in Sydney was a hybrid, lﬂummhﬁﬂn
and will not bear examination fora moment.  The behavioer of the two diseases towards
vacination sntirely negatives such snpposition.

Hmallpox, like sll other dgumam., has varied in intensity in different outbreaks.
Mild outhreaks have been observed from very early time.  Sydenham states that
“smallpox hes its pi:l.ll:ll.l" kinds which take one form during one series of years, and
another during another.” Jenner himself lecm'daau onthreak in which the virolence
was surprisingly low, He says « it was of so mild a nature that a fatal instance was
hardiy ever heard of, and consequently so little dreaded by the lower orders, that
serupled not to hold the same intercourse with each other as if no infections dueue h
been present poaong them,” and Van Swieten, in 1759, deserilies an outbreak which was
“an mild that seeondary fever is not manifested, and mwmutl}' is wanting, convale-cence
eaming on on the sighth day of the eroption *
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To come to more recent times, during 1896 a very mild type of smallpox began
to prevail in the south of the United States, and graduslly spread over the whole
country, and into Canada,  In 1902 it invaded the island of Trinidad, and 5,154 coses
wore reporbed with but twentyeight deaths, In 1911 Chapin records that 3,204 cases
ovenrroed in North Carolina without a single doath.  The same writer states that it is highly

buble that the mild form of smallpox observed in England during 1901 and 1902 was
introdaced from America. 'ﬂlmpin furthor states that while this atypical form of small-
pox wis spreading in America, the classical and more severs form appeared from time to
time in various places, Both forms always appeared to “ breed true,” but he adds
that * health officers and elinicians all over the country who have had an extensive
experience of the old type of the disease, as well as with the other forms, are
convineed of their identity. The reasons are the same period of incubation, the
charncteristic though mild prodromal symptams, the development of the eruption at the
normal time, the distribution of the eruption, and its perfectly characteristic appearance
in most cases,  ‘The erucinl test of the identity of the two forms is, hewever, to be found
in their immunity relation. Persons who have had smollpsx, or who have been
succesafully vaccinated, are at least as immune to the ould as to the severe type. Tt s
also found that persons who have had the mild type are equally immune to voecinis,”

After having swopt through the United States, this mild type of smallpox invaded
Canada, in parts of which it still persists.  Oflicial reeords show that it actually
prevailed in British Columbia during the early months of 1913, and therofore at tho
time of the departure of the steamer “ Zealandia” for Sydney with the steward B.E. on

Tha dingnosis of the mild type of umI!pmt,l like that of the severer form, deponds
r‘l (1) the distribution of the foeal rash; (2) the charaeters of the focal lesion ; and (3)
onset of the illness andits relution to the appesranes of the rash,

The Distribuiion of the Rash--The modern method of diagnosing smallpox
Eim mdunna to the distribotion of the msh above all other evidence.  In former
times it was the ascepted teaching to regard as mors important the form or anatomiesl
characters of the individual lesion. Togquote Ricketts—* The evidence from position,
there can be liktle doubt, is in mest eases more intrinsicnlly valuable than the evidenco
from chameter ; it is cortainly the more easily observed, and the more generally depend-
able," The broad features of the distribution of the sash in the clissical picture of
smallpox, are that the rash profers the epper half of the body to the lower, thatit is a
rash of the face and arms m‘ﬁmr than of the trunk and legs; that it affects the distal
rather than the proximal ends of the limbs, the back of the trunk rather than the
front, the extensor surfaces rather than the flexor. It prefers in fact, those surfaces
which are most iable to irritation,

These broad features applied generally in the Sgdney epidemic, and were on the
whole relied on by us as the most important evidence presented to us in disngnosing a
easo.  In individual instances anomalies of distribution did occur, and were sometimes
marked, but these anomalies could generally be explained and allowed for if one did not
forget the effects which precedent irritation of the skin always has upon the rash of
smallpox. In several cases, among preguant women for instanee, the msh appeared first
1 the abdomen and continued unusunlly plentiful there throoghout the period of
eﬁmmm Thiz was due to the friction of the clothing upon the distended and
prominent surface of a part of the bxdy which usually escapes very lightly from the foeal
rash of smallpax,

In many of the cases of smallpox seen in the New South Wales epidemie, the
numertcal severity of the rosh was so low that all the pocks on the whole surface of the
body numbered less than twenty, and even in some eases as few as three or four.  In such
cnse it i3 impossible to expeet the distribution of the rsh to comply with any law,
Nevertheless, when taken broadly, the rash of mild smallpox as a whole does follow the
lnws of distribution obeerved by the classical type of the dissase, and with surprising
acearacy. In a donbifol case one hns sometimes adopted the expedient suggested by
Wanklyn, of plotting out o plan of the rash upen one of those dingrams of the human
figure which are soldl by medienl hookasllers for recording physical signs, and ihis was
alwars helpful in obtaining a clear impression of the distribution of the msh, and a
uumi'dem aid in dingnoais, Usually in the milder cases of the cpidemic the rash first
wrad as a pimple oo the ness or forchead, and in the majority of cases the rash on

face continued thronghout cfMlorescence to exhibit greator numerical intonaity than
on any other part of the buly. Nevertlieless, instances wore not wanting throughoot
the epidemic in which the face eseaped altogether ; but these wore rare.  Next to the
face, the cruption cffectad the extensor surfaces of the forearms, then the back {expecially
between the shoulders), next the buttocks nud thighs The chest, and still more the
abdomen, wis almost invarinbly relatively and often entirely free from rash,  This, of
eourse, eonstituted a very useful disgnostic stigma in diferentiating the disease from
chicken.pox. The sonlp and the male and fomale genital organs (the penis and vulva)
WErs Very i'mluunt.l:,- invaded. In all the more severe eases, the palms of the hands and
poles of the feet wore attacked, but in the milder cases they often eseapmd altogother.
In the more severs forms of the diseases the formation of the pocks beneath the thiek
skin of the soles was often attended by a great deal of pain, and these pocks usually
became inspissated and formed brown seed-like bodics, which had to be dug out with a
knife on convalesenee.

Although the eraption was usually scanty and sparse in the type of smallpox seen
in Sydney, it was not always so.  Instances in which the rash was confluent on the face

arms oceurred, and not rarely o semiconfluen rash in those situstions was ob=erved.
24707 (2)—DB In
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In one patient, in which the pocks were eounted, they numbered over 4,000 upon the
whaole surface of the body, of which 362 were wpon the face.  In ancther instance thers
were over 900 counted upon the face alone,  Tn the latter ease nearly all the wern
amall and badly developed.  These cnses were exceptional, however, and

number of lesions wpon the face in the majority of instances rq.usad from about twelva
ta, say, thirty or mor. :

Fhe Individual Lesion. — The foeal lesion in the Sydney epidemic manifesbed
great variations both in it anatvmical chasscteristics and in its development. In
wmnll minoeity of thas swwerer eases iv approximated in both direstions very elosely to
that of the classipal typs of smallpox.  In snch cases tho rash o in a =i
e lesion passed through the regular stages of papule, vesicle; and pustale, and m
evolution, from the first appearance of the papule to the beginning of inerustation,
oceupied aboat cight days,  The vesicles in these rare cases were cirenlar, flat-topped or
umbilicated, groyish in eolour, and when pricked or incised the contents were not wholly
dir:llurjl;td, indienting loculation of the vesicle. .

n the overwhslming majority of onr eases, howover, the resular states of develop-
ment of the lesion were obliterated, or nearly so, and the whole period of evolation was
much shortened,  Often the first sign of the rash was an outerop of pimples on the noss
or forehead, which acqguired pastular heads within a few hours; and sometimes the
changes wore so rapid that the lesions scomed almost to make their first appearance as
pustules.  They exhibited a strong tendency to appear in crops, which continued to
erapt from day to day throughout the whole period of efflorescence until the earlier
lesions had dried up or beoome senbbed ovir.  As o consequence, lesions wene
present at the same time on the same part of the body in various stages of development—
n stato of matters which is not gencrally distinetive of smallpox.

Another dircetion in which the eruption in our epidemic was aberrant was in the
large proportion of small and abovtive lesions, In most cases of the classienl variety of
smallpox o minority of the lesions are small sod abortive, but in the New South Wales
epidemic such abortive lesions wers ofton in the immenss majority. i

Most of the variations from the classical type ebserved in wrﬂlﬂm
to depend very largely upsn the superficial charcter of the lesions, is ¢ :

showed itself bost in the absenee of pitting of the skin after , which was seen in
mast of the cases, and in the shallowness of the little ulesrs which were seen when a
pustule was accidentally raptured (about 10 per cent. of the pati hmvu*,rldlhﬂ'

imarked pittingl.  When the lesions wees fairly large t.lmii_inptr i chu;nrhu' was alag
shown the appearance of the margio of the pustule, In chicken-pox the pustale or
vasiehe Tp?m to be lying upnIHnI thie anrf:m of the skin, in urdiunrj' mﬂjpuﬂ
juts through the skin, thrawing the surrounding skin up in 2 slope round the base of the
pustule.  In this form of smallpax the appearance presented by a full-sized lesion is half-
way between the two. It is less superficial than in chicken-pox, and more so than in
ordinary smallpox. The same fact accounts for the sinvous, jagged outline and oval
shape of the lesions which were often scen in the Sydney epidemic, capecially those lesions
situated on the trank. .

The elear wazery pock which collapses easily on pressure with the finger-nail, with
eacape of its watery contents, which is nearly always present in some stage of an l:lha
of chicken-pox, is never seen in mild smallpox. The presence of even one or two of
these watery pocks in an eraption which might otherwise be regarded as suspicious, is
always sufficient to clinch the dingnosis as against smallpex. Some other characteristics
of the foeal lesions, such as shape, irregularity of outline, and the appearance of the rash
in suceessive crops, liave no great valus in the diagnosis of the dissase. e

It was the relative or complets absence of the cruptive fever which accounted
for the cxceeding mildness of the epidemic. Even in cases which as severe the
maturation of the pustules was accompanied with very little elovation of temperaturo,
In the case of the girl E.B, who was admitted into the Sydoey Hospital, and whoss
illness in many respects was more bypical of the ordinary form of smal than almost
any other ease soan in the epidemic, she never had a temperature to speak of after tha
rash appeared.  She was admitted into the hospital on 12th June, and the rash Grat
appeared on the 15th,  Provious to the sppearance of the rash she bad & toxemie fever
ranning very near 105 degrees ., bot after the rash had once her lmﬂm
only ence touched 101 degrecs F., and that was on 20th June, the day alfter her ;
to the Coast Hoapital. On the 21st it fell to 80 degrees I, and on 39nd 1o normal,
from which it never rose again, All through the stage of pustalation shestated that she
el perfectly well, aud conplained of not getting enough meat to eat. ,

In most of the eases sent to quarantine the temperature continued normal
throughout ths eruptive stage, and the putients did not o:h:bim of that
profound illness which uwsually accompanies pustulation in the u i

The Tnvasion Period. —The mode of onset of the illncss—the thind member of the
dingnostie trinity cnumerated-—would be of greater value if human testimony were more
relinkle, Pationts and their fdends so often deliberately soppressed the truth, or, for
some resson, made false statanents, that this elass of evidence always had to be received
with great caution. When reliable, such evidence was of great value in diagnosis, and
formed a diagnostic barrier between this degraded type of smallpox and the other
discazes which it most resenllos—chicken pox.

It is usually mther gradoal in ite onset, and is marked 'hjl' frontal headache
{which, necording to the statement of pationts, is always the most prominent spmptom),
general fobrile symptoms, backachie (in about 20 per cent. of the cases), vague !
pains, vertigo, rarely distinet rigors, and sometimes vomiting. Patients almost lllﬁ
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likea the aitack to onc of influenzi.  The invasion pericd varles from one to Len
days, and averages abouf five days, and duriog this time the toxemic fevor may run

high, Oar had naturally very fow opportunitics of obsceving the discass at this
slage ; bub in instanecs of the more severs cuses which one has personally seen, and in
others upon which the twstimony of other modical practitioners has been fortheoming, the
temperature in the invasion stage hos moonted well above 108G deprees F., and some-
times reached 105 degrees 17,

All the symptoms of the period of invasion usnally remit for o variable time
before the rash appears, and the patient considers bimself quite well and generally
:IHI:IJm to work, if the illneas hos beon sufficiently severs to compel him to cense work
atall. For, in some of the milder cases, the severity of the symptoms is not suificient
to cpuse cexention of regulny oceunpation,  Tn some cases the symptoms of the invasion
i do not abute until the vash appears; lut this seems to be unwpsual. Speaking

nerally, the iod of invasion is longer than in the classical type of the disease.
udging from the cases in which young childien have been affected in this epidemic, the
sympioms of invasion have hecn less marked in them than in adalts.  Very frequentl
the mothers of young children who were attacked stated that the child mumlyﬂ:gnmj
to be o little out of sorts for two or three days before the appearnnee of 1he , ol
m even this eymptom was wanting, or was of o slight a nature as to be over
looked by the mother.

) wilhowt Eruplion. Dany of the profession are inclined to regand the
condition so deseribed as apocryphal. But in this epidemic there have been several
instanecs obzerved of what appeared to be attacks of smallpox without a rash, In two
ensen b loast there bas beon what might feirly be considered alwolute proof. In both
instaneces the subjocts wore young women cmployed in o factory in which there had been
severul cases of smallpox, and residing in districts in which at that time there was no
rmallpox ; neither had ever previously been vaccinated.  Both suffered in a characteristic
way the symptoms invasion of smallpox, and remained away from work as
invalids at home. Both recovered and were not afterwands the subjects of any rash,
But at periods of seventeen and eightoen days after the onsets of their respective attacks
other persons in their households became affected by the symptoms of invasion, and the
persons so secondarily affected after recovering from the symptoms of invasion developed
mild smallpox ecuptions.  Both the girls originally attacked were vaccinabed subsequently
on two occasions and in both cases unsuceessfully,

IxrLvExcE of THE Dimease o¥ PREGHANCY.

ﬂ"_l'enl;j'-nna pregnant women are known to have been attacked. Beven of them
wore promaturely confined and three were confined at full term, the atbael of smallposx
lﬁ_.l'ing‘nu&untd ator just before the time they were expecting confinement. I'n the remain-
ing eleven easos no miscarriage nor B mptoms of threatened misearvings had occurred up
to the time of complete recovery and discharze from the Quarantine Station.  In four
cames it was subsequently ascertained that the mother was confined at full term of a
living child. In the other seven cases the mother was lost sight of.

s The periods of pregnancy reached by those mothers who were prematurely con.
fined were as follows:—One st three months ; two at four months ; one at five months ;
tﬁnaﬁfﬁﬁm‘sh; two at eight months. All the mothers prematurely confined subse-
quen well.
o Two only of the prematurely born children showed a smallpox rash. In both
instances the eonfinement took place after complete rocovery of the mother and her
return to her howme from the Quarantine Station, DBoth these cases present points of
some interest.
~ Mru B, aged 27 (ease No. 231), contracted smallpox when five and a balf months
w:mnl was nemoved to quarantine.  Bhe had a severs sttack {as severity counted
epidemic). Two daya after returning home-—she was then six months and three
weeks pregnant—she was delivered of twins, both born elive,  One child presented the
mmaing »f a copions smallpox rash.  Most of the lesions had dried up and were
ted by staing, bot n few still had seales on, and some were deeply pitbed.
child lived three weeks. The other twin, whe was entirely unmarked, died in
twelve hours. Dr. C. H. E. Lawes, of Pelershun, who attended the mother in her
confinement and roported the case, was of opinion that prematurity was the canse of
death of both children,

Mrs. W, aged 34, multiparn (case 948), was atlacked by smallpox when
three months pregnant, and was removed to quarantine, She had a mild attack, and
returned home twentydive days later quile recovered. Six days after her return to
ber home she was confined of a dead fetus marked by smallpox. No softening ov
mageration of the child’s tissues had oceurred, but the skin was slightly detached on
one of the legs. Scattersd over tho face, scalp, back, forearms, palms, and soles wers
namerous circular, or oval, white spols which had a ceatricial appearance, but were

‘nob depressed or puckered.  Die, Cuthbert Hall, of Parvomatta, attended the mother in

h!rcnnimmnt, anil was of opinion that the death of the foetos was due to smallpox.
Both parents were perfectly healthy, and the mother bad had five previous full time
confinement and no mi i
OF the other premature confinements, one—al three months—oconrred thirky days
after the fivst appearance of the smallpox rmsh in the wother ; one—at fonr months—
twenty days after the rash; one—at eight months—two days after the mother was attacked
by the of onsat, but before the appearmnee of the rash ; one—at eight months—
the day after the appearance of the rash ; and one—at five months—twenty-
three days affer the appearance of the rash, Regarding



108

Regarding the three cases in which pregnant women suering from smallpox
were confined at full term :—one mother was attacked by smallpox two days before the
birth of the child, but the rash did not show itself on the mother until two s nfter
her confinement ; in & secomd case the mother was confined twelve days a sl
developed the eruption.  In both the above cases the child was suecessfully vaccinated
within forty-eight hours of birth and entirely sseaped infection.

The thind case was that of the only death which was attribuied to smallpox.
The paticnt was o multipara, aged 29 (case 595).  She suffered from s severe attack,
the rash being nearly confluent on the forehead and face, and ve Frnl'ua-a elsewhere.
The eruption appearsd on 26th August, and she wos confined of a full time male child
on 29th August. The child was born at 12.30 pm. without any complications. At
1250, the placeuta being partly in the vagina, expression was attempted without
success ; hamorrhage was slight. At 120 pm. the patient suddenly eollapsed, and owing
to the hleeding becoming severs, the gloved hand was insorted into the uteros and tha
contents removed, and the uterus induced to contract firmly, ndrenalin and ergot wers
given and the patient’s condition improved. A little later she again collapsed, and in
spite of restorative measures, died at 3 pm. The bleeding, though severe, was not
eonsidered by Dr. E. M. Robertzon (the Medical Oficer in charge of the Quaranting
Huospital) who attended the patient, to be sufficient to cause death. A post-mortem
examination did not disclose any cause of death, and Dr. Tobertson considered that the
eollapse and death were due to the depressing effects of the discase from which she was
sutlering.

Proonouat. Rasuxs.

In this epidemic prodromal rashes appear to have been of very rare oconrrence,
Nothing that could have been considercd a prodromal rash was ever observed by
oflicer of this Department, nor was any evidence of the occurrence of such a
obtained from patients or their friends.

Proarnss oF e Erinexic,

Bydney, and 28 localities outside of the Metropolitan Distriel were affected,
Many of the persons affected in country places acquired infection in Sydoey, and were
attacked a fow days leter after reaching their homes in the country. Cases were
remuved from nearly all parts of the metropolitan area,

TanLe showing number of cases occurring in the Metropolitan District from beginning of
outbreak to 3lst December, 1913

Municipalities— Muniei palities=—sand bnieed-—

City of Sydney : TmimlabRavkt viviceuisiaiansonisashunnannsansaaas F
d;nlﬁ‘{.'il.y T O T L T T L T o 1
T e s T I
Campendown ... | Alnrvhokville: o il s T 21
Centennial Park s e 19
Chippendale ... - T
Tarlinghurst .. ey 41
Moore Park.... L] | 13
By BTl e e i 15
0| [ T e iR e ]
Woolloomooloo ......cceeeens aseiiiessees S0 18

—_—ng Al

T Ty e T T e s 11

Annandale 3ot 15 1

Ashficld . 17 8

Awhorn H] Tk

Dalmain ..... n sl

BankaboWn . voaennveonennes 1 28

Bexley iuoiiiiienive : 0 Willoughby .. e L 7

!!'-"'n'ndq“..-un-llu..-uu““nnn.un-n.n-u 3 _—

Canterbary ... 17 Shirca— 1,m2

Congord ... 1 Kuringai Slino 2

Doy ne ? Woarringah BUIre ....occrirriorssnmsmsssmmanes 1

Er i ——

Erskinaville ..., LY 3

Gileha i " —

L T e R e R R | 1,015

Tl e L o e i S v e 1 Country cascs (sce following table) ..... a8

I L | e e i m it s e 10 -

e R e e 8 1,073

TanLe showing nombeor of cases oceuriing in country districts :—

Albary ., il Tllake e i = T -
Adelong ... A | Kaioomba ... FHI | ﬂm - g
Hemrke ... oo ey G | oG caees L 0 FPadkess i i L
Cawl S Lith i i . & Feak Hill ... gt -
L'c;-n-!.g Rl Liverpeol ... . 2 Tensith o
Costamundra .. ] Moclean ... o e Temorn R |
Goulburn R | Mt Koacimsko ... .. 1 Tares - il
Grafton ... g | Marmbri ... i T anmisk il
Girenfell ... A | Neweastlo ... Tl Dlassrea B
Hurden ... feeil ;

TanLE
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TapLe showing number of attacks under Sexes and Age Groups.

1
Aps Oresp. | —1 = ! -0 | - -5 | - | =14 -0 | “GaF|  Toual

Ber. || F ulr'|u|riu.r:uerr|u|r|u N

| - - | |
Attacks ... 7] 21 'Illi!ﬂ 46 | 43 | 129 132237 | 175 | 56 EIIBG-'ES 16|12 |6 E|E':E
.‘ [ | i)
Bex  Incidence —The discase attacked 576 males and 497 femalee.  The
preponderance of males attacked over females is in accordanee with observations on the
sex ineidence of smallpox in other covntries. [t was observed in all stages of the
epidemic except the earliegt. More females than males were attacked in that stage
owing doubtless to the fact that the epidemic first appeared and spread in o large factory
emplujrm; gnly female hande It will be observed that at ages under five years thore
was o great preponderance of females among those attacked.
Ineidence —The obsorved incidence was on ages from two days to cighty-two
years, Six children were attacked st ages under three months and seven porzons at nges

over gixty-five years. Nearly fourfifths of all attacls orcured at ages hetween ten
years hﬂﬂ- i,lﬂnh while less than one-sixth ocourred among children under 10 years
Vi

of age.  One living child was born with a smallpox eraption.
Tance showing the number of attacks recorded during cach woek :—

Cases recorded bo July Sty ..oooovvroeeevneecee. 111 Casen recorded in week ending October 11th 23
5 w  week endiog July 12th......... - S o i October 18t 52
o £ .5 July 10th....... 93 ., i & October 25tk 32
i & S Joly 28th......... 49 i o i Novembor st 17
i o % “Augast td..... 6l T i B NovemberSth 18
w n " August h...... 4 1] v i November 15th 18
o = T Angmst 16th ... 40 - A November®nd 7
# I i August 2rd .., 5 T " e Noveml=r 20th 13
(1] a1 L) ﬁilﬂiﬂt Aoth . o] (1] 1] ¥E Decomber Gth.. 24
i i 4 Beplember Gih.. T ¥ T ot December 13th 5
i i i September 13th &0, e 0 December Dth 8§
= E, A September MMh 46 v ' December 27th 2
" I I September 27th A0 " " Decomber 27th-31st 2
A i Qctober 4th...... 36 e

pei

The cases recorded up to Sth July incloded all those carlier cases which were
eonsidered in the first place to be varicells. Many of them only eame within the purview
of the Department after complete convalescence had been established, and no further
action in the direction of segregation appearsd to be necessary, A number of cases
which were investizated by the Department, and in the light of subsequent events, were
judged to have been smallpox are included,

The epidemic showel noe signs of abatement throughout July, August, and

At the end of the latter month a steady decline in the number of recorded
eases peb in and continued until the end of the year.  The decline in the weekly totals of
new cases was synchronous with the onset of warmer weather.

With the excoption of the carliest cascs of the epidemie, which, as has al
been stated, were exceptionally mild, no varintion in the severity of the type of the
disense was noted. Throughouk the epidemic the great majority of the sttacks were of a
very mild type, bot the proportion of cases of semiconfloent and copious eraptions
remained about the same st the end of the year when the number of enses was small
as at the beight of the cpidemie.

ApwixisTrative Meisunes,

The epidemic was formally declered to be smallpox at a mecting of the Board of

h Health on 1st July, 1913, mnjnl_? on the evidence sobmitted by the Senior Medical
Officer of Health (Dr. W, G. Armstrong) that thirteen persons who had recovered from
the suspeeted disease had failed to veact to vaccination, although never previpusly
vaceinated, while in each case other persons who had not suffored from the disense, and
who had been vaceinated from the same tube of lymph, had developed normal vaccinal
renotions,  Directions were given that steps should be taken for the trentment of
pationts at the Quarantine Station, North Head, and for isoletion of contacts. Tt was
also directed that vaccination should be offered to the public free of charge ; that
romises on which cases had ccourred should be disinfected ; and that the Promier of the
te should be informed of all the cireumstances with a view to publicity being siven to
the cutbreak in the Press. Steje were immediately taken fo give effect fo thess
directions.

On 2nd July the Director-General of Public Health (Dr. R. T, P.ut.qn] madde
arrangements with the Federal Director of Quarantine wherely the New South Wales
Department of Public Health undertook temporarily to provide the medical and nursing
staff muimi for attendance on patients at the Quaranting Station, but the Station
remained in the control of the Commonwealth Government under the peneral supervision
of Dr. C. W. Reid, Chief Quarantine Officer of New South Wales.

e, ¥, M. Buckling, Assistant Medical Officer of the New Bouth Wales Govern-
ment, was placed in medical charge of the Quarantine Hospital, assisted by a nursing
staff detniled from the Cosst Hospital, A forinight later Dr. Suckling was relioved by
Dr. G. A. M. Heydon, one of the assistant medical officers of the Coast Hospital,

On
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On 25th August the Commonweslth Quarantine Department touk over the whole
eontrol of the Quarantine Hospital, and the Const Hospita]l nursing stafl was withdrawn
on that date,

All patients known to be suflering fram smallpox were conveyed by steam Tnunch
from Woolloomoolos Bay to the Quarantine Station. Here they were treated in the
Quarantine Hospital until they were judged to be no longer infections.

A spesial visiting medical staff was formed at the offices of the New Bouth Wales
Drepartment of Pablic Health,  Every case of suspeeted smallpox reported by a medieal
practitioner, or by any member of the publie, was visited by a member of this stafland i
the case was dingoesed to be oas smallpox, the patient was conveyed by motor
ambulance to the depit st Woolloomooloo Bay where he was embarked on the launch.
All medieal practitioners were notificd by eireular of the obligations on them to repork
every case of illness which might reasonably be suspeeted of being smallpox, snd the
citizens generally were warned to the same effect through the public press. .

A very large number of persons were seen and examined by the visiting medieal
stafl who proved not to have smallpox. More than 3,000 enses of chicken nlone
{which has been unususlly prevalent in Sydney during the year 1913) was seet,
As soon as the stafl had obtained some experience with the particular type of smallpox
of this epidemic, the diagnosis from chicken pox presented, asa rule, very fow difficulties,
and subsequent results showed that the number of mistakes made in wad

During the epidemie the method of treating eontacts was twice modified. All
throngh the epidemic, the visiting medical staff on dinguosing a esse of smallpox offersd
vaccination to all contects,  This perctice was never cha But at the ﬂ of
ihe epidemic all house contacts were also conveyed to the rantine Station, &
necesary, and detained until vaccination was proved suecessful. Later on this
was temporarily modified owing to the impossibility of housing all the eontacts at the
Quarantine Station during the height of the epidemic. During this period only those
contacts who refused vaceination were deported to North Head, At » still later period
when the daily number of cases had fallen to two or three, the practice of removing all
contacts to quarantine was agein put in force. The legal powers for the removal and
detention of both patients and contacts were derived from the Commonwealth Quarantine
Act, 190812,

Supplies of vaceine lymph were obtained from the Commonweallth Quarantine
Department, Melbowrne, and izsned to medieal practitioners in the metropolitan districk
without charge.

Public vaceination depdts were opened at the Hospital Admission Depit and at
the City Town Hall, Theso depdts were maintained in active opeistion, aml open daily
until towards the end of the year, when they were closed consequent upon failarm in the
public demand for vaccination. Arrangements were also made for opening vaceination
depdts at suburban town balls, and these depdts continued open as long as the publie
demand for vaccination continued in coch district. General supervision of the vaceina-
tion depits was undertaken by Dr. H. J. Millard, Medieal Superintendout of the Coast
Hospital.

On 4th July, acting under powers derived from the Federal Quarantine Act, the
Federal Govermment declared Sydney, within an area of 15 miles from the General Post
Office, to be a quarantine area, The effect of this proclamation was to prohibit persons
in the area who had not been successfully vaceinated within the previous five years from
joumeying 1o another Australian State. A

Om Sth July & proclamation was issued by the Federnl Government constitatiog
all medienl officers nppointed under the law of any State of the Commonweaith relating
to public health as quarantine officers of the Commenwenlth. This m was
necessary to enable State medieal offbeers to exercise powers under the ina Art.

O the sume date the New South Wales Board of I‘Iﬂ.]lhtl.::md a resolutisn
recommending the State Government to immediately pass into lawa [mm Yaccing-
tiom Act. A deafi Bill for enforcing compal vaceination was i ophes
and directod 1o be forwarded to the Fremser, (Thits Bill was rajocked in the Bkate'F
liament on 10th October, on the cocasion of its third reading.) Measures were
for the vaceination of hospital staffs, police, postmen, and publie officials, and announce-
ments woere made through the poblic press wraing the importanee of vaceination wpon
ships' wﬁ‘: private firms, and the public gencrally. n,

t i evident that the demand tor vaceination among the public of New
Bouth Wales would be very large and the Director of the Mi i ]
(Dr. J. B. Cleland) was entrusted with the duty of establishing a lymph farm for the
production of calf lympl, This was aceordingly done.  Dr. Clelund, with the assistance
of the Assistant Microbiologist (Dr, E. W. Ferguson), installed the necessary calves
apparatus in a building inlﬁle gronnds of the & ital, and began 1he manufactur
of vaecine lymph. By about the end of July it was found that the lymph obtained from
the Commonwealth ntine Department was not yiclding satisfactory results, and on
19th August the uee of this lymph was discontinoed and the Department began to uss
its own lymph, and continued to do wo threughout the year, ]

The continuation of a state of quarsntine in Sydney was found to interfere
perinusly with the commercial interests of the port, and many represontations were mag
Loth to the Commonwealth aml State Governments, by the mereantile community and
others in favonr of a relaxstion of the terms of the proclunation, and on 22nd October
n public meeting held in the Town Hall, Sydney, protested strongly against the
continuance of the quarantine 5

Om 10th Hummhrtmfmnu:lﬂditmkﬁlﬂin Melbourne between the
Direetor of Federal Quarantine and the heads of the Health Departments of the several

Australian
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Australian States, exprossed the epinion that the proclamation of Sydney as & quarantine
aren might be safely ropealed, provided that cvery person travelling out of New
Bouth Wales, either by land or by sea, should give a written undertaking to report the
oceurrence of any iliness occurring within twenty.one days in himzelf or in persons
within his charge to the health nuthoritios of the State in which he happened to be,

On 26th November, the New Sosth Wales Government having agreed to the
terms suggested by the conference, the Fedoral proclamation of 4th July declaring
Sydney a quaranline ares was revoked.

In country districts as & rule, owing to dilicalties of conveyance, the practice of
removing patients to the Quarantine Stativn in Sydnep was not observed.  Many of the
localities invnded were hondreds of miles from the metropali, and the conveypanee of
m to Syduey woull have been quite impractieable, As a rule country cases were

and treated in local district hospitals, most of which in New South Wales are
m with satisfactory isolation departments for the treatment of infectious
| In the ease of o fow small conntry towns which were wilhout hospitals, or in
which these institutions were, owing to their construction or situntion, unsuitable for the
rlm temporary hospitels, or hospital tends, were ereeted, and patients were isclated
] tll judged free of infection. In a few instances where such a course was
practicable, and seemel desirable, paticnts were quarantined in their own dwellings
under he care of their own medical advisers.  Throughout the epidemic the Police Fores
gave ungrudging and mest valualle assistanes to the Departmest, both in belping to
| n quarantine where the procedure was necessary, in the trcing of contacts, and
] . The members of the E‘nlica Foree of the State were vaceinated or revaccinated
at tho nning of the epidemic, and this measure permitied the utilisation of their
serviess in connection with the control of the epidemic with {reedom and safety.

i Vacorsarios,

_ Frea publie vaceination depits were opened on 3nd July, and between that date
and 31st December ahout 500,00 peranns are estimated to have been vaocinated in New
Bouth Wales, of whom 225,674 were vaceinated in the public depits in Sydney and
suburbs, and nearly 6,000 persons who were adjudged to be contacts of persons found
to be #ﬁﬂ?gimm smallpox. These last wore vaccinated by members of the diagnosing
~ Thereis no vaccination law in New South Wales, and previously to this outbreak
ﬂi‘njﬂiﬂﬂ'ﬂflﬁnﬂm of the lation were almost totally unprotected. This will
appear from the statement that during the ten years ending 31st December, 1912, only
1,126 waccinations were rvecorded in the whols of New Bouth Wales; and as the
Department of Public Health paid medical practitioners 2= Gd. per head for all
successful vacoinations prior to the outhbreak of smallpox under reviow, these figures
are probably fairly accurate.

Chtt TS }me used by this Department at the beginning of the outbreak was
f lix 'bj' Commonwealth Quarantine Department ; but this lymph, though quite
el _ in the carlier weeks, very soon cenand to give satisfactory results, and its use

was wecom in some cases, by very severe local and constitutional symptoms
Congequently 19ih August, it was discarded, and subsequently o strain of lymph
Wk CEp which was produced by this Department from its own lymph farm.

Ao IIE:;:HH aceiation.—The evidenee gaized from the epidemic of amall-
x in New th Yglinu iz a striking ﬁndiﬂliangl:f the value of veccination. Our
%"ﬂ:ﬁhﬂ been that whether one insertion or more were made, whether the area
_i_ he vaccination cicatrix were ag lerge na a florin or as small as a pin's hoad, so long
a3 a typical vaceine vesicle fallowed by a foveated pigmented cicatrix was produced, the
r afforded against smallpox was absolute for the time being. The whole
m Insted for a period of time too short to afford any evidence as to the duration
: o,

o reviewing the available evidence as to the efficioncy of vaccination in protect-
ﬁuw attack, it will be apprehended that that eluss of evidenes has the greatest
valua which deals with the staff which had the control of the epidemic, becanse not only
were the members of tlint staff more exposed to the risks of infection than the publie
menerally, bot they were constantly =0 exposed.  Moreover, their vaccinal state could be
casily and certainly ascortained.

The staff employed by the Commonwealth of Anstralia at the Quarantine
Hoapital, where nearly all the metropolitan patients were treated, numbered fifty-two, of
which four woere medieal oficors and forty-cight were nurses or hospital attendants. Al
the above were succnssfully vaccinated or revaccinated at the cutbreak of the epidemic,
and none of them contracted smallpox. The stall employed by the New South Wales

~ Health Deﬁtwt, and coming into dangerous relationship with infectious cases,
nambered fifty, Heventeen of these were medical officers employed in visiting and
d o guspected cases ; five were sanitary inspectors ; four were members of the
dizinfeeting stall employed in disinfoecting houses from which smallpox paticnts had been
removed ; twenty-four were nurses who were employed in nursing country cases, and i
few metropolitan patients whe for various reasons could not be removed to the
Quarantine Hospital. The whole of this stall were successfully vaccinaiml or
revaerinated at the beginning of the epidemic, excepting one member of the disinfecting
staff, This man managed to evade the general instruction which bad been issued to the
stall to u vaccination. He had never been vaccinated in his life, and he alone of
the whole of the two siaffs contracled smallpor.

Am those persons who suffered from smallpox the vaceination statistics were
as follows : —Sixty-seven persons stated that they had Ecm vaccinat-l in infancy, but in

only

e
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only fortysix of these were any vaccination scars visible. All of these sixty-soven
persons were aidults, and the majority were over 40 vears of age, Among them wore
two persons who claimed to have been revaccinated—one of thew thirteen years and one
twenty years—before being attacked by smallpox.  In addition to thess persons said fo
have been vaccinated in infaney, two of those attacked in the Sydney epidemic claimed
to have been vaceinated previously —ome thivtecn years wud one filtesn years—before
they were attacked, One of the two in this last group showed & vaccination cicatriz
but i the other ease there was no suel mark to be found.

Passing to the subjeet of recont wvaccination, it was found that, with two
doubtful exenptions, no person who had been suceessfully vaccinated during the coorsa
of the epidemic afterwards eontracted smallpox. By this one does not mean to say
that no person whe liad undergone the operation of vaccination afterwards contracted
pmallpox, On the contrary this bappencd in sixty-one instances. Bot with the twa
doulitful exceptions above referved to, in all the sixty.one isstances the vaccinations had
vither been followed by no reaction whatever (thirty-nine cases), or had resulied in the
abermant reaction which Scheult has christened a © mulbervy  (twonty cases), & renction
which, when it follows vaccination in a person who has not already had smallpox,
to bie due to defective lpmph. A vaecination followed by this reaction does not afford
protection either against subsequent vaccination or against smallpox. The two doubtful
eages were those in whiel vaceination had been performed thirtycight days and two
months respectively before attack by medical practitioners, who, afterwsids, gave
cortifientes of sucecssful vaceination, but when seen by ns, the vaccination scars wors
not foveated or depressed, and would not have been aceepted by a member of the staff of
the Department as indicating sucecssful vaccination. The other 943 persons who were
attacked during the epidemic had never been vaceinated.

These statements may be condensed as follows :—Of the 1,673 persons attacked
to 3lst Decembaer, 1913, in the New South Wales epidemic of smallpox, sixty-nine, or 64
per cent, had probably been vaccinated in infancy or over thirteen years before being
sttacked ; 1,004, or 933 per cent. had never been suceessfully vaccinated before contracting
the infection of smallpox,

The failures in vaccination indicated were due tothe inferiority of the ]jm:.ph used
by the Department during one period of the epidemic.

Even these figures, powerful argument as they are in faviur of vaccinalion, do
not, by any means, disclose the whole of the case in its favour. Many instances ccourred
in the carlier part of the epidemic in which infantile vaccination was quits cfective in
protecting adalts from infestion. Cases, for instance, were not infrequent in which all
the children of a family (born in New South Wales and therefore unvaccinated) were
attacked by smallpox, while the parents who had been born in Eu ani vaccinated in
infancy, eseaped infection.  Sydney was, probably, prior to this epidemic, al regards the
younger partion of its inhabitants, the worst vacoinated of any civilised comm in
the world, At the present time over B0 per cent. of its population is su
vaecinted, and, thedﬁm, effectively protected inst smallpox for some years to eome.

Another kind of evidenee is that afforded by the results of vaceination of contacts.
Nearly 6,000 persons, who were discovered o have come into elose contact with persons
diagnosed to have smallpox, were vaccinated during the epidemic by the medical staff of
the Department (quite apart from vaccivations performed in public vaceination depits,
or by private practitioners), and in all cases in which vaceination was performed ‘I'I‘t:hlll
two days of exposure to infection and was successful in mdunig a normal vaccinal
reaction, the vaccinated person was protectol against |paae. e only failares were
the inatances in which the exposure had been three or more days Before tuuimﬁun tuuk
place, and the latter hod, therefore, Leen unable to * eatch up " with the infection,
Cr experience in this direction was in accond with the observation of Marson (Rey:
Bystem of Medicine], that vaccination within two days after exposure to the infection of
smallpox will ususlly avert the attack of the latter diseasze.

In quite o number of instances vl:Im'in%l the -epia:fcmic, the person attacked hy
smallpox was the only unvaccinated member of his household. Such an event Dﬂl';-““s
oecurred in households residing near a dwelling in which a casze or eases of s
occurred between two and three weeks previously, and the other members of the house-
bold bad been vaccinated in eonsequence as a precautionary mensure,

To quote Wanklyn, our experience of the cfficacy of vaccination during the
Bydney epitdernie was that “ anyone who iz recently and suceessfully ﬂ.ﬂl:llﬂﬂhd cannet
by any loss of health, by sy degree of exposure, or by any possibility of any kind at all,
contract smallpox.”

“The * mulberry * reaction which has been referred Lo in this report as occasion-
ally following vaceination has been already described by Sebeult, in his account of the
Trinidad epidemic of mild smallpox. This reaction may be produced under various
circumstances, It was commonly and most frequently seen in Sydney after the
vaceination of persons who hoad already suffered from the Bydney epidemic of smallpox.
Vaccination of persons who were suffering, or had su from smallpox in the vast
majority of instances wos followed by no reaction ; but in a minority of cases o slight
and very much modified reaction resulted, which consisted in the delayed appearance at
the site of inoculation of a red mulberry exerescence which either dried up without any
further development, or which eventually resulted in ill-developed vesicles often contain-
ing zome blood, There was an absence in these cases of the ihﬂlmﬂ“ﬂ‘i‘_‘! mﬂl.mnd
the vesicles and usually a lack of constitutional symptoms. When the \‘ﬂll:']ﬂ dricd up
it formed a thin scale which on falling off left a small red excrescence which gradually
bicams absorbed. No cieatrix finally resulted, but the skin remained stained for
some weeks, A
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A similar reaction to the above was sometimes observed to follow the revaccinas
tion of parcons who had been previously vaeeinated (in infaney), but had not suffered
from amollpox. It wias alwo occasionally obsceved in persons who bad never either been
vacginated or suffiered from smallpox.  To these coses it npprlreiil tn be doe to somo
defective quality in the lymph, and as bas aleeady been stated, o primary vaccination
followed by such a reaction gave no protection agoeinst subsequent attack by smallpox.
In Bydney most of the iostances in which the “mulberey " reaction followed the
vaccigation of porsons who had not Lad smallpox were consequent upon vaceination
done with a particular steain of lymph which was scon discarded on sccount of its
proving inctlicient.

It is to be noted here that the vacdisation of persons actually suffering from the
craption of small im' the Sydney epidemic wis onessionnlly, though very mrely,
followed by a g.mrr:nulinu, Most of sueh successful vaceinations were done within ons
ar two diys after the smallpox rash appeared, and the Intest case noted was one in which
stcaessful vacrination was performed on the thivd day after the appearance of the small-
pox ragh.  This ohseyvation is in accord with the observations of Ricketis and of Hibberk
and Robinson, all of which relate do the classical ard more severe type of smallpox.

The following Table shows the number of Vaceinntions performed annually by
Government Vaceinators during the twenty years precediog the epidemic of 1913 :—

T

Year. i Vascimdlonn, Y. Vaccinationa, | Wear. Vaceinations,
1503 2547 1 5 a1l 19107 50

- 18G4 1,057 1501 a08l 185 42
1585 2437 1802 i 1awith 11
1 L] 1504 BlkS 1900 250
1587 245 18k o 1911 o0
; agz [ET & | 1z 3G

- 1,197 1906 42 Il
—_—

IsereriviTy or THE Svoxey Erpsuic or Saanirox.
: In_fm.ﬁ'ritjr in ihis epi:lemic appears frequently to have had o low intensity.
For instance, in two cases early in the epidemie, before the diagnesis of smallpox
was made, persons who suffered from 1.1!:‘_!,rn|ills attacks (in one case there were only thres
or four lesions on the whole surface of the body) failed to carry infection into their
families though they vecapied the same bedrooms as other unvaccinated members of
family. In cases accompanied by a copions rash, the infectivity of the disease
to have been fairly intense, and in households unprotected by vaccination as soon
as a diagnosiz of smallpex in one member of the family was mads, the disease has
w attacked all the members of the hoosehold This state of affuirs wos chicfly
i at the beginving of the epidemic, or in families where the carlicst case was
ed or overlooked, as later on, when one member of a househiold was found to D
attacked, all the other inmates wore promptly protected by vaceination.  The slow spread
of the epidemic in an almost ent.ire,y unvaceinated population was no doubt due to the
degraded infectivity, In most enses infection appears o have been conveyed by direct
eontact, and in quite a number of instances young men and women were found
to have infected members of the opposite sex with whom they had been *° keeping
7' on the other band, the convection of infection by fomites was not much in
nﬂ” lence.  Two striking examples to the contrary were that of 2 young woman who
horrowed o landkerchicf from an scquaintance sulfering from o mild attack of smallpos,
anil was hevself attacked twelve or thirteen days later ; and the ense of an old man who
slepk one night in a bed which had the previous night been secupied by & smallpox
patient with whom he had not been otherwise in eoptact. He alse sickened with
smallpox about o fortnight later.  But, in both these cases, there were special appor.
tain for infection.  As o rule, the progross of the epidemic could be traced by divect

and close personal infection from person to person,

The evidence from the behuviour of the epidemic outside Sydaey alse painta to
low infectivity. In the eourse of the epidcm:ic twenty-eight country towns or districts
uf New Bouth Wales were invaded by smallpox, snd the total number of cases diagnosed
in these localitios only amonnted to ifty-eight. The greatest number of persons attacked
in any one leeality was night, and in zixteen localitics only one person wis attacked,
Inall but six of ffm localities invaded, the first person, or the only person attacked, hul
come from Sydney, where he had been infeeted,  Tn five instanees the evidence of the
source of infection was doubtful, and in one instance the person attacked had been
infected in New Zzaland, In country places, therefore, when the aunthorities were on
their guard, and ordinary measures of eegragation and vaccination wera enforeed from
the parliost disgmaosis of an imported case of smallpox, the diseass did not spread,

Coxerustoss,

1. The epidemic prevalent in Sydney doring the latier half of the year 1913
was & mild type of smalipox, and was identical with the epidemic infectious disease
variously known as ' Coban iteh,” * Alasteim,” ¥ Spanish |r|.u.~a.u?m,"' Milk-pox,” “ Lumber-
men's itch" &e, which has prevailed during recent years in various parts of the
Awericas.  The disense was probably introduced into Svdney from Canmda
; 2. Recent sucerssful vaceination econferred nbeu'}m-: protection against infection
during the Byddey epidemic. :

4. Besides being mild in its manifestations, the disease had a relatively low
infective power, and was, as a rale, transmitted only by personal contact.  Transmission
by fomites, or by aerial convegtion, rarely occurred,

224707 (2)—C
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&. As regnrds dingnosis the only confusion lisble to arise is betwoen this disoase
and chicken-pox, Buch uncertainty is only likely o oecur in respect of a few of the
milder easos of this mild type of smallpox, and it may e overcome by paying atiention
to the distribution of the fosal rash and to the wanner of onset, both of which ane
distinetive from that of chicken-pox. [ a minor ree the charncteristics of the
individual lesion are also of valus in disgnosis, For instance, the clear watery pock
which collapses easily on pressure with the finger-nail with sseapa of its watery contonts
ia very frequently present in some stage of an attack of chicken-pox, and is never seen
in mild smallpox.  Sams other charasteristics of the foeal lesion, such as shape, irregu-
larity of cuthine, nmbilication, and the oscurrence of the rash in successive crops, have
no great value in the diagnodis of chickan-pox from mild smallpax. At the beginping
of an epidemic of milid smallpex, diagnosis should ba controlled by vaccination resalts.

&, The question of prevention centred round that of vacrination. In a well-
vaceinated and revaccinated commonity the disease cannot spread.  Inan unvaccinated
community it will eeetninly spread wnless the earliest enses are sufficiently ssvers to
attract attention, becanse many of the cases are 59 mild that patients will not regard
their atiacks seriously, and vefuse to seok medics] assistance. Smallpox in Sydoey
was almost entirely confined to the poorer neighbourhoods, becanse the better educated
elusses nearly invariably sought vaceination or revaccination as soon as the existence of
smnllpox in an epidemie form was publicly notified,

IL—MICROBIOLOGICAL FINDINGS AND ANIMAL INOCULATIONS,
{J. Burton Cleland and E. W. Ferguson.)

There lhas been some diseussion amd doubt in certain quarters as to the exact
nature of the recent variola-lile épidemic, which has occurred in New Zealand and New
Houth Wales,  Whilst the various health authorities in Austialia and New Zealund ara
ull agreed that the disease was smallpox or variols, some medies] men bave considared
that the complaint was o distinet ontity sepairable from smallpox and chicken pox. They,
and probabiy quike rizhtly, considered it to bo ‘Calastrim,” but the evidencs available in
conneefion with this disense alastrim in America scoms to indicate that it is unquestion-
ably a form of smallpox. That our disease is also o form of true smollpox we have the
following evidence to submit in proof :—

treneral Congiderations.—The epidemiological identity of different manifestations
of any particular disease is scknowlodged when the some apecific mic iem is found
to be responsible for the differing effects.  Thus in different epidemics of any infections
discase thera may be increasel or diminished vieoleace and special manifestations
particular toone or the other.  An epidemic of piague may be entirely pneumonie or
entirely bubonic, yet no one considers fhat in consequence we are dealing with twa
soparate discases.  Bearlet fever, s at present known in Austealia, is a comparatively
mold complaint, thus differing from the severe epidemics known years ago clsewhere.
Whilst in individoal enses of disease in the opidemic the effeots on the patient will vary
accomling to the soil in which the organizms are planted, the seed being of the sams
strain in ench case, in the various epidomics we have a superadded featore, and that is
waration, litile or great, in the nature of the organiam.  All living creatures vary more
or less in ench new generation.  Where countless penerations occur in the course of a
fow doys the variations might be cxpected to be great. Btrange to say, however, as
regards the organisms of infections dissases in man the various generations scem to breed
tewe to o remarkable extent in spite of suchample opportunitios for differing, Naturally,
in many eases, the only indications we have that they do breed comparatively true is in
the organisms producing a very similar condition of disease in thoir hosts in differont
epidemics, 1E is a matter well known, however, that whilst some epidemics of infections
diseazes are inordinataly severe, otlers are remarkably mild, in aPil',e of the soil being
presumably almost identical. 1, therefore, one epidemic is decidedly milder with a
negligible mortality than another, wehave no grounds for supposing that merely because
it shows these fentures it s not dae fo the same disease and the same np}ciﬁc orgRnisms
as are responsible for the other epidemie, with very severe symptoms and a huz
mortality. The mere mildness of the recent epidemic in New Zealand and New Sou
Wales cannot, therefore, alone be congidersd as indicating that it was not due to the
eame specifie onganism as thal producing the more fatal smallpox of the far East. Tt
may b well lisre to point out that in s general way it i3 of no advantage to o diseass
germ to kill or incapacitate its host, as therehy its survival in natore be rendercd
the more precarious. It is to the interests of the invading organisms of their host
that as far as pessible they shoold all live together in peace and concord and that the
invading organism should harm ita host as little as possible, and the host injure the
invaders not at all,

There are now recognized a few diseases which are due to wltra-visible viruses of
unknown pature,  We would be perfectly unawane of the existence of such viruses wers
it not that during their life histories in the different hosts they injuriously affect thesa
to s greater or less extent. It v possible that s nwmber of slight complaints, which
merely incommaode for a fow howrs or days their respoctive hosts, ag, for instanee, many
highly infestious febrile complaints, may be due alse to ultra-visible viroses, and that,
further, woe may be surrounded, nod in fact living in symbiosis with vast armics of such
organisms, wlich in the course of ages have so accommodatel themselves to their hosts
that they produce now no recognisable ill effects.  The organism responsible for variola
is probmbly closely allied to this group. From these observations 1t will be gathered

that
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that there is probably a tendency for all viralent discases in the course of ages to become
less virulent, mutation in this direction being of advantaze to the crganism by enabling
it to muliip!iy' more freely.  Therefore, from Lime to tima in such diseases as smallposx,
measles, and searlet fover, we should expect to find milder forms arising by such
mutations and maintaining themselves in the community move easily than the virelent
forms. The presont epidemic of smallpox we take to be an instanca in point,

Vaceinia, the Present Epidemic and Smallpor.—Consideration has at times been
given to the question as to whoether cowpox is due to the same specific organism as that
swdur:ing smallpox in man, whether it is o variant of this, or whether it is sutficiently

istinct to be ranked ns o different species and yeot sulliciently close to be able to prodoee
in ita hosts antibodies capable of protecting against smullpox, this being due to’ the two
organisms having a common ancestry.  That cowpox is actually due to the same specific
organism as ﬂmlﬁlpm: seems to be conclurively proved, however, by the fact that material
from smallpox patients can be eonveyed to calves, and that after a few generations in
these amimals it produces a disease in them tronsferable back to man whose course is now
fdentical with that of the natural disease cowpox. In other words, at will the disease
smallpox can ba converted into cowpox, though the converse cannot be brought sbout,
Wi are in the dark at present as to how the high contsgionsness of smallpox is thus losk
gn transmission to tho cow, Tt has been suggested that in the complicated life-history of
the arganism only a certain phase iz eapable of taking place in the cow, aml that onea
tnis loss has been achieved for a fow generations the hereditary tendency for it to reappear
on eonveyance back agnin b0 the human host is lost.  Tais, howover, is boside the question
before us,

The cases seen in the present epidemie seem to vy to exbibit a “half-way house *
stage between ordinary severe smallpox and vaceinia. Though the disease is contagious
it is not so markedly so a5 ondinary smallpox.  Though the patient may be eovered from
head to foot with pustules, the secondary fever is remarkably mild when compared with
semi-confluent or ondinary smallpox, The large number of cases in which only a few
pocks developed indieate that the white race hax o comparative immunity to this disease
as mred with ordinary smallpox, but that this immunity ia less than that to general-
iseid vaccinin, The impression hos also been left vpon us that the skin lesions aro Jess
deep than in ordinary smallpox. By analogies, therefore, with vaceinia the conelusions
wo seem justified in coming to are these: That the present epidemic is due to the sumne
specific organism as smajlpox, that it ik probably due to a motations] change in this

ism by which its viralence is diminished and possibly some phase of its lifehistory
eliminated, and that it is probable that it is wnlikely to recover the genernl intonse

viralence of ordinary smallpox.
Fariolas,—Thuring the course of the epidemic opporiunity has been
taken to search for the su parasite of smallpox, Cyforkyeles variolze.  Varions

mmt*‘utm have detected in the epithelial cells, and also in the nuclei of these eells,
varions bodies which they have eonsidersl as forcign to the host cells, anil as representing
either actual parasites or a reaction in the cells to the presence of such bodies, the parasite
itself being hidden as under a cloak in the centre of the reactionary area (Chlamydozoa).
Unfertunately all the cases in which it was possible to obtwin material showed already

) lowcoeytic infiltration of Lhe pocks.  As the supposed parasites are most
easily rocognised in the staze preceding this, investipntions in this Jine wers naturally
hampered.  Nevertheless, in one caze, by Hoss's new jelly method of investigation of
living cells, bodies wors seen in the protoplasm of what appearcd to be cpithelial cells
identical with the deseription of Cylerkycles veriolze.  Unfortunately thera iz no
distinetive reaction of these bodies, ss for instaneo in the shape of chromatin, to
specifically identify them as arganisms, and not cell products.  One cannot, therefore,
be certain that the bodies seen were not degencration products of the cells Tn
preperations made by the wet method of fixation, cither by osmic acid vapour or by
corrogive sublimate-acetic aeid, and stained with iron hemotoxylin or Giemsn's stain,
nm]y all the cells met with consisted of loucoeytes,  In these cells foreign bodies wers
also zeen from time to time, which may have been engulphed Cyptorliyetes, or may have
muerely been further dogencreation products,

Tizsues from Smallpox Paticn!s.—The tissues that we have had an opportunity of
examining have consisted of pocks from the skin, and the placenta and some of the
organs of 4 patient who died suddenly during the course of delivery, on the fourth day
after the eruption had fivst appeared.  The following is a description of the nppearances
met with,

Pocks in the Skin.—Sections Plate 1) through pustules showed arcas of varions
sizen in the skin, a5 & rule larger near the surface snd extending to the rete malpighii;
due to the separation of the epithelial cells by a transudation of lymph accomparied with
an exudation of le tes. 1n some instances the pustale wos broad and almost as wide
near the rete malpighil as at the surfuce, whilst in other eases it showed a more wodge-
shaped arrangement with a wide base narrowing kowards the apex, exhibiting a kind of
radinting appearance.  In the decper pustules vesiculation had soparated the malpighian
eells from the eutis vera, but did not seem to have extended deeper, although there was
eoma polymorphonuclenr infiliration of the eutis vora immediately below the vesicle.

- The polymorphonuclenr leucosytes showed in great part nuclear degeneration and
fragmentation. In many the noclear fragments assumed the appearance of rounded
seattered bodies dark on one side with a lighter ting on the other, and of varying size
Further sections were stuined by Giemsa's method, and were also put through
Levaditi’s process, but no definite parasitic bodies were detected. A special search was
made for spirochutes, o~
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Th- Lilney, liver, splesn, and plaz:als wars alss examined by these latter methods,
oit with negative roanlts.  In the kidoey the oolls of some of the comvolitsd tobules
wore granular with indistin:s oatline: and ssmewhas swollen,  Apart from thiz nothing
abnormal was detected, as was the case aléoin th liver and spleén.  The placenta ahowad
some interesting chanees.  Theee was nothing very remarkable to the naked eye abook
it in s presoeved stato as pveeeived by une HBone dark patches under the sarface
n'gpm.r!ﬂ] toe bedilatel veans ar blood Bp Hoctions (Plates 3, 3, 1) showed a
polgmorphonsc’ear infilteation in parts, and also arows in which the chorionie illi had
detinitely undergone cell nesresie,. Thers were also arcas of blood cxtravasation,
alan mamerona places in and around the villi wheh showed noclear fragments without
definite cell outlines,  The appearanses prosented sugzested that, through the eutting off
of mutrition to the villi, some of thes: had vndergone degensration and consequent
invasion by polymorphonnclear lowcouytes,  This diseased condition of the placonta
seems o afford a voassnalle cxplanation for the frequency of abortions in the present
epidemie.  As the epitheliom of the chorionic villl has the same epiblastic origin as the
aurface epitholivm of the bedy, special search was made (o sse whether any ch
eould be detoeted sugrestive of a condition eqeivalent to the pustales found in the skin.
Forhags the E:IL!."IIIEW'III“IH‘LE:[‘EE invasion may be nssocialed with sach a change. The
histological deszription of the skin lesions found in this case are stricily comparable to
those deseribed for true smallpos.

Awimal  Erperiments —With some doubtful exceptions, attempts to mnnry
chicken pox t» animals have signally failed. On the other hand, inoculation of materials
from smullpox patients have proved successful and strains of vaceinin have by elerivisd
from such a svarce, It was, therofore, obvious that light might be thrown apon the
nature of the present opidemic by an attempt o eonvey material from the pustules to
ealves, Buch conveyance, if suceessful, would undonbtelly exclude the possibility of the
disease bring o form of virulent chicken pox.

During the course of the epidemic matorial was obtained from four patients aboub
the fourth or fifth day after the first appearance of the rash—the material from each
patient being kept scparnte. The lesions wore in the condition of pustaletion. The
materinl thus obtained was conveyed to an isolnted shed far removed from human
hahitations er the vaceine establishment.  The first proecdure was the inceulation of »
bull ealf on 10th October. The materinl obteined, after dilution with appreoximate]
an cqual amount of 50 per eent, pure glyeerine and water, was applied to small
aveas on the abdomen of the calf. At theend of four days the areas wers i
fine yellow flnkey erosts.  Thera was no definite edema or swelling, but some ight
redness was presont ronod one nrea, s n eontrol to these four areas o forther area
heen soarified, and glyesrine nnd water alone rubbed in. Al four inorolated areas did
not show the same degree of veaction, one being decidedly less. Tt was douhtfal from
thiuipaﬁmnl whether any defiaite “ take” had been obtained, though this seemed
probable.

Two days later a second ealf, a heifer, was similurly inoeulated with material
seraped from the previous case, and emulsified in glvcerine and water.  Four days later
the inoculatod aress showed dried senly orusts more decided than in the first calf, These
wore slightly adhevent, but thers was no reduess or adema about them, and no definits
swelling, Whey were seraped and the material preserved for farther inoeulations. Five
dlays after seraping o roexamination of the areas showed in their neighbourhood several
amall papules, one of which had become a pustule. It seomed from this experiment that
a Ytake” hnd boon seenred, though the result was still slightly indefinite.

On Tth November a fucther enlf was inocolated on four areas with the four
different strains. AL the end of four days thero was a vory definite reaction,  The lines
of scarifieation were showing up well. There was & moderate asmount of seabbing with,
in some of the cases, decided redness and swelling and the presence of vesico-pustules,
There was now no douht at all that o seecessful * take " hod boon established,

A fourth enlf was variolated with material of the third remove on 118h December,
and toak as in typical vaccinin ; and on 1ith January the fifth remove was obtained from
Calf 6, wlen a large ares was inoculated for the purposs of ohiaining seed.  The ' take™
in this instance was indistinguishable from that of typieal vaccinia. It would, therefore
seem that in the fourth remove and onwards the reactions obtained were indistinguishs
able from those of vaceinia, Tn addition to this attempt to produce typical vaceinia in
enlves from materinl obitained from the smallpox patients, thess sume nnimals were mada
use of to test further the pelative protection oblained from the varioloid vaccine asainst
vaceinin and vice rerea.  Mush intercating information has Leen obinined in this way,
and it may be well first of 2ll to summarise tha results obtained from the various calves
experimented with, amdl then to discuss the bearing of these results

BumMsary oF IxocvLaTioss MapE oN CALVES.
Carr 1.

Ok, 10.—Variolated directly from four hnman engez on four small soattennd
areas, each about | =y. in, in superficice.  Resulf: A slight, somewhat doabtful « take.” o

el 81, Vaccinuted over nn area about §in. by 1in.  Resull: Goml typical “take.

Nov, T.—Revariolated with material from first and second removes over two sl
areas, ench about a square inch in area.  Kesult: Definite slight * take.”

Nor. 2. —Revariolated with the second and thind mixed removes over two small
areas, each ahout | sq. in. in surface.  Reeudl: Wo definite © take."

Diee. 11 —Wevariolated with the third remove over two similar small arcas.  Result:
Definite light “take” .

Do, 30, —Revaceinated over an area about 3in. by 11in,  Result: Definite alight
# take,"” Cary
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Cavr 2.

: Oct. 16.—Variolated with the first remove over four small areas, each about 1 rt%
:]TL“ %T‘;*ﬂl‘-rﬂf}nﬂt:b&fﬁuﬁ: A definite slight “ take,” more decided than in the case of Calf |

Nov. 7.—Revariolated with the first and second removes ever two small areas of
about 1 #q. in. cach in extent.  Result - Moderately good * take.”

Nov, 24.—Revariolated with the second and third mixed removes over Lwo similar
small areas,  Result: No definite * take.”
E Dae, 11.—Ravariolnted with the third remove over one area of ahout 1 =g, in. in
size  Reewlt : Definite modernte “ tnle.” j

Dec. 30 —Vaccinated over an arex of aboat 3 in. by 1} in.  Result : Definite
maderate © fake”

Carre 3,

Nov T.—Variolated with the speond remove over four small arcas, each abiout the
sizd of 2 sy, in. Result: A “take” almost as good as in typieal vaceinin.

Nope. 2. —Revariolated with the seconid and thind mixed removes aver two small
arcas asd in Calves 1 and 2. Result: A slight but definite * take.”

Dee. 11.—Revariolated with the third remove as in Calves 1 and 2. Result
" Definite moderate  tade,"

D>, 30, —Vaccinated ag in Calves 1 and 2. Result: A slight * take,”

Carr 4.

Dee, 11.—=Variolated with the second remove mixed Iymph, the thied remove
mixed lywph, and the four separate lymphs of the third remove, over six areas, each
about 2 8q. in, in extent. The total arca variolated was about 12 sq. in,  Result : A
“take” a% in typical vaccinia,

D, 30, —<Vaccinated. Resull : No definite ¥ take "—ecrusts of the previous
variolations still present, '

Carr o

Nov. 34, —Vaccinated for the purpose of preparing vaecine lymph over an
cxtensive area, probably amounting to G0 s, in, A typical result.
Dee, 17.—Revaceinaded on the side.  Resuli ; ﬁu"tu]n-," but ic should be noted
that thiz was an unfavourable site for revaccination.
f Jan. 9.—Variolated over an area of about 3 sy in with the fourth remove.
Result : Fuirly definite, but very slight, © take.”
Jan, 23— Revaccinated. No 9 take”

Canr 6.

Jan. 15.—Variolated with the fourth remove mized over a large area of ihe
abdomen, amounting to about 50 aq. in.  Resuli @ A good “iake,” ns in typical vaceinia,
i Jan, 33, —Yaceinated. Suggestive of a slight * take."”

Cair T.
Feb. 87 —Variolated extensively from Culf 6. Tppicil “ take.”

Moxxer,

Nov. 15.—Variolated on the arm as is dons in vaccinating children, with Iymph of
the third remove, consisting of strains from two pationts and the mixed strain from the
four. 'This monkey took as in an ordinary vaceinia, There were some secondary
papules sbout the primary lesions : no generalisation oceurred.

. Jan, 28 —This monkey and another fresh monkey were sach vacvinated on the
arm with erdinary vapting lymph in thres }ﬂ:mﬂ:. O thoe ninth day the new monkey
ghowel on each of the aveas adberent yellowish-brown heaped-up seabs on a slightly
indurated base, with a slight surrosnding red flush. Tra af th: areas on the: original
monfkey's arm showed normal skin, with the remsing of tie seratehes, but the thivd spot
showed a feaped-up yﬂﬂo\ﬁsﬁ-ﬁmm, wmulberryy looking scab, the size of a t.hr{'l;pmm.r piecs.
This seourrenee after provious varioletion of mulborry reaction in one ares and of no
reastion in the othier two, is of very great interes®,

Y From n study of these animal experiments, the following points may perhaps be
deduced :—

1. On direet conveyance of o small amount of materia from a recent human
pustile to a ealf, the ¢ u{n "in at first very slight ; is more definite, but still slight, in
the second remove ; is marked in the thind remove, amd asemes (he appearance of

pleal vaceinis in the fourth remove. How far theso progressive changes are due te

small amount of material available for the first and soeond inoeulations, and how far

to an increased accommodation of the organizm to the new host, is impossible to say,
‘Calves 3 and 4 seem to indicate that there was such & Progrossive accomindation.

2. A very slight imperfectly varivlated arca will not apparcaily modily o
subsequent vaecination,

3. Buch a subsequent vaceination, if only over & small area, wili modify, but will
nik inlim]inmt, successful results on revariolation and revaconation (Calf 1)

4. extensive arca of recent variolution may cowpletely protect againse
stibsequent vaceination (Calf 4). 0.



118

f. An extensive area of vaccination will profoundly modify attempts at variolation
six weeks Inter, but may not absolutely prevent all reaction,

6. Variointed lymph of the third remove can produce an appearance in monkeys
resembling typical vaceinia, unaccompanied by any generalised eruption.

7. It ia very obvicus that the size of the ares variolated or vaceinated is o YOTy
important factor ns regands eomplete protection against subsequent variolation or
vaceination, or vice versa, The time factor and the degree of reaction also probably
play a part.

B. The results obtained from ca'ves, whether variolated or vascinaled, seem to ba
identical.

Conclus ons.—From the above given microbiological data, we have attempted to
show that the present disenss is o form of true variols.  We have come to this opinion
on the following grounds —

1. Buch a modified variels was what, on microbiologieal grounds, might have
been expected to arise,

2. The disease, in some of its featurcs, seoms to be intermediate between ovdinary
'l-'m‘l'ull and vaccinia, though so close to the former as to be in most respects indistinguish-
ahle,

3. Bodies resembling the Cylorkyctes varfolae liave been seen in mnterial from
CaRaT.

4. The appearance of seetions of tissues from cases accord with those deseribed
from smallpox patients,

b. The disease is converable to calves by inceulation,

B, The condition thus produced behaves as does inoeulated vaceinia,

7. This inoculated disease and vaccinia are mutually more or less completely
protective against each other, provided that s suficient aren be inocalated.

Appendix,
Daras oF Exegiuests 1% e Coxvevaxer oF VarioLoip MaTerial 7o CALvES,

On 9th October, 1013, material was obtained from the pustules of three patients
suffering from the mild form of variola then epidemic in Sydney. The material was
obtained from unbroken pustules on the limbs. The pustule was broken by a sharp
seulpel, and o small amount of the thick, eurdy pus present in it was seraped op on the
end of the sealpel and mixed in a small smount of 30 per cent. pure glycerine in water.
The resulting dilution of the varioloid material pmhnlhly in no instance wis ﬂu.l in
weight to the glycerine and water solution Lo which it was added, though it approximated
to this amount. In addition, a little pure lymph was taken up in capillary tubes and
m!dll'l.:;jrl for parasitic bodies by means of dack field illumination and special staining
st hvols.

The details of the cases from which the materisl was obtained are as follows ;—

A, “C.M." Female.—The rash at first appeared on 4th October ; it was now profuse
o the arms, legs, and face, which jmwn;l muarked pustules,

B« EJW.," Male.—The rash fist appeared on Sth October, and on 9th October
there waz a profuse pustular rash on the arme, lege, and face,

C. " AJ.C." Male.—The rash first appeared on 4th October, and was now similar
to tho two previous cases.

I} In addition to the three foregoing eases from whom material was obtained on
Suh October, pure Jymph had been obtained in capillary tubes from a patient,
“ W"a week previously, and had since been stored on ice.  This lymph had
not bean treated with glycerine,

The material thus eollected was kept in a cool place until next day, when on
10tk October the following experimental inooulstions were made :—

Cary 1, —Dull ealf aged vight to nine months, -

Oedober 10, —The awnimal was inoculated with material from the four cases
indicated above as follows :—The inoculation wns mede by scarifying small arcas by
means of an oedinary teothed vaceine scarifier as used for human beings, The abdomen
and groins of the calf were carefully shaved,

A, The right groin and the abdominal wall in front of this were scarified over
two small areas, the external one hmr:F seeded with glycerinated material, and the inside
aren with a little pure lymph eollected in a Widal pipette. :

B. Two amaller areas in the middle line in front of the serotum were similarly
soaded, the right with glycerinnted material and the left with the pure material.

C. The left groin was similarly treated to the right cne, and seeded with
glycerinated lymph on the outside and pura ]ﬁmph on the inside.

{There iz some doubt as to whet the zlycerinated lymph from cases *B" and
#C" were not accidentally transposed. ) :

D, In thiscase a small area was searified behind the serotum and the pure lymph
worked in after searification.

After vaccination the parts were protected by o loose gauze sling and covered on
the outside by a calico wrapping.

October 13.—The inoculation seemed to be taking as seen from underneath the
coverings, dry, scaly scabs being noticed. Oetober
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Oetober L+ —Fine, yellow, flaky erusts were presont over each inoculated ares.
These were ¢asily ramoved by a Volkmann spoon.  The seraping left very little redness
beneath the scabs.  This was most evident in case “C," where apparontiv there was a
slight dEE.nlle‘rmchun. From this case  C' " there was very little erust, if any, from the
areik soedod with pure lymph.  Crusts in the groin from case * A" wore the slightest of
all, and for the most part were easily rubbel of. At the t'me these crusts were
obtained it was doubtful from the appearances prosented whether any definite take had
actually oceurrad.

_ The crusts thus obtained, on return to the laboratory, were mixed with an cqual
wiight of 50 per cont. pure glycerine in water.  After softening in this solution, they
were then ground up and used for further experimental purposes, being stored meanwhile
in an ice chest,

Carr 2—Heifer.

Octobier 16:  Small arcas on the lower abdominal wall and in the groin of thiy
calf were raked, by means of a vaccination rake, so that the linear ineisions baroly
drew blood. The inoculations were made as follows with material obtained from
Calf 1, and the various areas kept separate '—

Case =4, firat FEInGnE [ The area to the right of the middle line inocolated.

Cage *“ B," first vemove : The right groin and adjacent part of the abdominal
wall inoeulated.

Case “C," first remore: The area to the left of the middle line inoculated,

Case “ D,” first remors :  The left groin and adjacent abdominal wall inoculated.

; By means of o fine vaccination searifier, the materinl was sceded in, finer
scarifications being made in addition to the lines left by the mke. Aftes vaccination
the areas were then protected with gouze and calico eovers,

Oetober 20: The inoeulated areas showed wore decided dry, sealy erusts than in
the first calf. These crusts wers slightly adherent: thers was no redness or edema
around them, amd no very definite swelling. They were easily removed with a
Volkmann spoon, and on return to the Lahoratory were mixed with 50 per cent.
glycerine in water. At the time of taking those crusts it seemed as though the take
had been suceessful, although so far one could not Le certain of this.

Chefober 26: ‘The inoculated areas were re-cxamined, and on the delicate tissoes
of the right groin over the inoculuted area two or throe small papules were noticed, one
of which on squeezing exuded a small amount of purulent muterinl, These papules and
the pustule scemed to indicate that in this case reinfection by the varioloid vaccing had

taken place from the scraping on 20th Oetober.

Twa ealves having now been vaecinated, giving as results variolated lymph first
remove to variolated lymph seoond remove, it was thought that the first calf miglhl. with
advantage be tested as to its reaction o ordinary vaccinin, Consequently on 21st October
an area about 3 inches long aml i of an inch wide was raked and scarified, and seeded
with tio ordinary stock clf vaccinia seed.  This inoculation took in the ordinary typical
manner, giving heaped-up yellow crusts over the vaccinated area.  There was no
marked edemn around’ thess crusts, but, sinee the results of vaceinin VALY 80 much in
ditferent calves, this absonce of any marked edema eannot be certainly attributed to
any protection obtained from a provious inccalation from the varioloid eases.

After Colf 1 had completely rocovered from its vaccinia and ths soeabs had all
fallen off, leaving a perfectly clean area, this ealf, Colf 2 and a fresh calf were all
inoeulatod at the same time and under the same eircomstances on Tth November. The
results of the individual animals are as follow :—

CaLr 1,

(Previously inoculated with material direct from a  varioloid pationt on
10kh October with & doubtful take, and successfully vaccinated with vaecinin on 21sb
Detober.)

Avea No. 1: A small arca on the right side of the lower part of the abdlominal
wall was raked, scarificd and seeded with the mixed lymphs obtained from the first
romove. A similar aren was inogulated on the left side with the mixed Iymphs obbuimed
from the second remove, Asa control an aren in the middle line in front of thess two
mrﬂ;ﬂd and searified with 50 per cent. emulsion of glycerine. These areas took as

WH =

November 10: Area glycerinated alone: nothing definite, occasional dry flakes.
Area inoculated with material from fest vemove : covered with decidedly more definite
dry fakes, shows slight induration, Awrea inoculated with material from the sceond
remove, the seabs are more heaped up than in No. 1. On eaising them a moist sweface
is noticed below ; thers is no .urenln,i;tut aligzht induration.

November 11 : (Hycerinated aron : nothing except very slight, dry scales. Area
No. 1, slight dry scabs are present ; there is no induration or redness along the lines of
searification. Area No. 2, marked heapedup yellow ernsts over the area with definite
infiliration and slight surrcanding redness,  On seraping this aren a raw surface was
leit, the lines of scarification showing up.

On this date areas Now | and 2 were scraped, and the materials which were kept
separate were mixed with glyesrine in water,

November 13 : Glycerinated area, nil.  Aves No. 1, slight scabs over the scraped
arca ; area No, 2, covered with scabs.

November 14 : The old sear of vaccination was smooth and clean. Glycerinabed
arca showed nothing ; area No, 1 showed a slight blood-tinted erust ; area No. 2 showed

marked, dry crusts with no cdema,
Carr
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Carr 2.
(Freviously variolated alone with material from the first remove).

November T : Thres arces on the ahdominal wall were treated just as in Culf 1.

November 10 : Glycerinated area, only eceasional dry erusts ; area No. 1, showed
dry flakes more heaped up in places ; area No. 2, showed a thickish, yellowish scab with
a maist surface balow it, and o definite slight arcola arcund ir.

November 11 ¢ Glycerinated area, nil, the lines of scarification just p itle, o
few slight dry scalos ; aros No. 1, dry scales present decidedly more marked along the
lines of searification ; area No. 2, marked slightly moist, raised, vellow scabs, decided
wdema and a moderate amount of swelling oxtending for about a quarter of an inch
round the arex inoeulavd, the lines of searitication definitely discernible—on seraping,
a raw surface left,

November 13: Area No. 1, almost quite clear ; area No. 2, coversd with seahs,
L November 14 ¢ Glyeerinated area, nil ; area Moo 1, slight crosts and doubtful
slight swellings; srea No. 2, marked adberent crusts with definite swelling but no
ness—a slightly modst syrface was leit under the scabs, "

Carr 3.
This calf was a frosh one

November 7: Basides being inoculated on this day as Calves 1 and 2, it was alio
inoculated with material from the second remove of cosos A, B, ©, pnd 1,  The small
?:frﬂ treated with these materials wers sitoated round the shaved wmbilical area as

Ows i—
. Posteriorly and to the right.
B. Anteriorly and to the right,
. Anteriorly and to the left.
D, Posteriorly and to the left.

November 10: Glyeovinated area, nil, slight flakes; area No, 1, a considerable
number of dey flakes, slight redness, swelling doubtful ; area No. 2, the inoculation
appearing doefinitely along the lines of scarification as papular ]Imﬂulu with slight rcabs,
a definity arcola present, and swelling. Arveas A, B, G, and I, showed crusts fprnin;
along the lines of scarification, and O and ¥ had alight redness, The least reaction was
prisent in A, where there was only doubitful swelling,

November 11 ; Glyeerinabed area, the lines of searification wers visible, thers wers
somi fing dry seales,  Arvea No. 1, no swelling and no redoess, o mosderate amount of dry,
hoaped-up crusts which could be easily removed, leaving a dry surfaes; on soraping, the
surfuce was somewhat e however.,  Aven No, 2, moderate redness aml mdema, tho
lines of scacification showing op well with puatoles in them. Thore was s modorate
amount of eab, bak less than in the other two colves vaccinatsd ag the same time, On
seraping thers was l.lfu.'_'nll'ng nlong the lines of scarification. Arca A, no rxiness or
gwelling, the apprarance resembling the glyeerinated area, save that the dry scales wers
move marked.  On seraping there was some bleeding along the lines of scarifieation,
Arcn B, definive slight redness and swelling ; the lines of scarification wore showing up
well ; the woaba were quite double the amount from aren A ; o modemte mw surface was
Ie 1t om scraping,  Area O decided rednesa and sweliing ; the lines of scarification wers
filled with vesico-pustules almost continuously. A typical raw surface as after ordina
vaceinin was left on seenping,  Area D) resembled srea O, bat the lnes wers less
of vesieo-pistules. A moderately raw surface was left on scraping.

November 13 ; Glycorinated aven, nil.  Area No, 1, slight scabs in places, Arma
No. 2, seabs which were easily removed.  Area A, newly normal in appearance,
Area B, slight scabs in places, nlso vesioo-pustules, area slightly red.  Aren O, coverpd
all over with acabby crusts, slightly edemntons,  Area 1, covered with seakbs, red.

Novewmber 14 : Glycerina urea: This area had heen serapad an November 11 &
it now showed o fow seattered minute vesieo-papules, probably the resalt of incoulation
at that time. Area No. 1, about m;:th seattered, large, scabby papules with slight
redncss and swelling.  Arvea No. 2, dlaky, heapedoup yellow seabs with swelling and
redness ; in the groin opposite this area there were a few seattered typical vesico-papules,
such as ovcur in vaceinin,  Aren A, nothing definite, possibly slight swelling.  Area B,
some redness and swelling with yellowish and blood-tinted scattered seabs.  Area O,
a thick yellow geab, moist underneath, considerable redaess and swelling round the area.
Area 1), seab marked, but less thick than in €. The belly wall pound arcas C and D
wad markedly mdematous, pitting deeply on pressure.

November 17 ¢ Iedness and swelling had disappeared,; though a heaped-up erust

shll] remained.

O 24th November, these three fivst calves were again subjected to inoculations
as follows :—In cach animal a small area was inoesloted with sesd =07 of the second
remove ; another small area with a mixture of seed “C" and “D" of the thind remove ;
and a thind area was searificd but not inoeulatod,

November 28 Calves 1 and 2 showed all thres areas treated covered with some
dry, brownish, sealy seabs, without any pus formation. There seomed no differcace
Letween the control aress and the others, and there was, further, no definite * take”
Culf 3 showedd n slightly more definite exudate over the two variolated areas. Tt may be
noted that on this enlf pus from the previous vaccination was still adherent. e
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: December 11: A furthor s-vies of inocalations were made, comprising the threa
original ealves and a fresh one; the results were as follows :—

3 Calf 1: This ealf had a small area in the middle line in front of the serotum
inoculated with a variola vaccine comprising “ A" “B" “C" and “D," which had
been obtained from Calf 3. These strains had been kept separately until mixed before
applying them to the thind ealf. Betwoen this aren and the umbilicus was a scarified
arca, which acted as a control.

December 16: The new variolated area showed thick crusts, leaving a reddish
aren on seraping.  The outer control area alse showed thickish erusts, but these left a
smooth ares on scraping.  The old areas from the previons experiments were quite smooth,
By 28nd December, the newly inceulnted area and the control aren were both qvite smooth.
aa were the old previously inoculated aveas, whose situations could be Jjust made out,
though there seemed to be no sctusl scars,

21aMiw Calf 2 : This cali was teeated similarly to Calf 1.

December 10: The newly inoculated area showed dry, yellow, adheront scabs,
leaving a slightly moist area underncath when removed.  The control area showed some
dry scabs, which woere easily soratehed off  The old aren lnst inoculated slhowed
heaped-up thick scabs, whilst the arens treated before these were almost clean. At this
time in addition the calf exhibited an exccedingly dey, raised, sealby area round the lefe
nﬁ:} three henped-up areas the size of o shilling on the forehead, and similar areas on
the left fm'eleg; near the knee on both hind legs, several ; behind the head, one; on
the neck, three; and along the back, several. In these areas spores of o ringworm
were detected,

December 23 : The newly inoculated area showed heaped-up yellow crusts whicn
were adherent, and left a slightly raw surface on removal. The crusts present were
degidedly lesa than in the ense of Calf 4 detailed later on, but indieated an obvious
“ake” The control area showed at one corner, a small adherent heaped-up crust,
This was probably an aceidental inoculation of the wound. The old previcusly
inoculated areas wers quite clean, and could be recognised by slight scareing,

Calf 3 : This calf was also treated similarly to Calf 1.

December 15 : Tha newly inoculated area showed drey scabs following the lines
more ¢specially of the searification. There was doubtful slight odema and infiltration,
The control area showed o few dey senbs much less marked than in the newly inoculnted
area. Twoof the old previously inoculated areas sbove the umbilicus showed dirty,
mw, hmlpd-u. dey seabs still present. Two other old areas still showed some slight
wenba, Ilnﬂt‘ri.tiuu, at this time there were heapod-up dey crusts, leaving a slightly
moist area usually about the size of a shilling on remeval, on the left hind leg about
ix ; on the right side, several ; on the right shoulder, one ; the apper lip, one ; on the
ridge of the back, two. These were due to ringworm,

December 32 : The newly inoculated area was nlmost quite clean,  There was no
obvious searring, The old areas were also almoat quite clean, though a fow flakes were
present in ploges.  There was obvious scarving of a superficial kind,

Calf 4 : This calf was inoculated on 11th December as follows :—

1. Posterior part of the abdomen, left sile ; & mixture of “C7 and “ D (mixed
after removal from the last calf),

2. A similar area on the right side with mixed variolated seeds after passing
through two calves,

3. Above and to the right of the umbilicas ; Seed © A" third remove,

4. Below and to the right of the umbilicus : Seed “ B " third remove.

5. Above and to the left of the wmbilicus : Seed “0C" third remove.

6. Below and to the left of the nmbilicos @ Sesd © IV third remove.

7. Below the umbilicus in the mididle line o scarified control area.

Discember 15 : Aveas 1 and 2 showed thickish yellow ceusts along the lines of
searification, with redoess and slight swelling. There were numerous typical vesico.
pustules in both groins.  Areas 3, 4, 5, and 6 showeil fine scabs with definite slight
redness and awelling. These conditions were most’ marked in 6. ¥, the control area,
showed some dry yellow seabs easily removed, which left a smooth surface ; there was no
redness or swelling. On this date the various inoculated areas were seraped.

Diecember 22 ¢ All the inoculsted arens were now covered with thick vellow erosts
which were adherent, and lefé a slightly raw aurface on vemoval, The edema had
disappeared, and there was only slight swelling now present, The pustules en the groins
were dry and scabby. i

On 17th December it was decided to try the efvot of revaccinating a calf which
had been heavily inoculated with waccinin for the purpose of preparing calfl vaceine,
Thiz animal had vaccinated on 24th November with Seed 27, showing five complete
rows on the vaceinated aren.  These rows extonded from above the umbilicus almbst to
the posterior part of the body and cach one was about 1} inches in width. The ealf had
been sermped for vaccine pulp on 28th November, when a fair yield was oblained, This
was rather dry and sealey, except in the stifies.  On 17th December it was revaccinated

with Beed 76 over o small arca on the side, opposite the umbilicus,
December
24704 (2)—D
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December 33, —There was no redoess or swelling in the new area, which was
covered with a thin yellow erust which could e ensily scraped off, leaving a smooth
surface, The old scars of vaceinia were for the mest part smoothed off ; in places there
ware still some dey heaped np erasts which, howsver, left o smooth sueface on removal,
There was evidently no definite “take " for the seeond inoculation of vaccinia

On J0th Docember it was decided to see whether the four eases as Far as oxperi-
mented with woeps posistant or not to vaceinia. A small prea abiout 3 inchos long and 1
inches wide was thevefore scavifisd on the back part of the aldomon in each ealf
inoculated with vascine, :

On 2nd January, 1914, the following results were obtained : —

Calf 1.—Definite, slightly adherent, heaped-up seabs,  The lines of scarification
W dﬂﬁnitnl:p heapad up.  Slizght redness and swelling in places. .

Calf 2. —The vaeeinnted aroa was covorad with s moderately sized, yellow adhermnt
scal.  The lines of searification were well marked with slight redocss and swelling,
There was evidently o definite slight * take."

Calf 3. —Raised yellowish thick scabs, modertely adherent.  There was no edema
but slight swelling. A few typical pustules were seen at the cdge of the searified anea.

Calf 4.—The old areas of the last inoculation showed the presence of thick,
heaped-up scabs, adheront, leaving almost o clean surface. The new area showod some
thin yellow seabs, loaving a clean area uadernesth.  There were ne pustules and no
wdema or swelling. There had been apparently no “ take,”

On 9th Janwary, Calf § (provicusly used on 24th November for the preparation
of vascine lymph) was variol with mixel ssed of the fourth remove in the middle
line in the front and behind the ndder. A control area in which glycerine and waker
alone were weed was searified on the right side, as well uawl‘!uﬂaﬂ.mﬁn?m
On examination, four days later, there were slight vellow scalis easily rabbed off in fr
of the udder, whilst behind the udder yellow scabs were more apparent. There had
evidently been a slight * fake.”  The control areas were pmﬁm’ll;;ru from seabs.

O 15th January, & foether ealf, No. 6, was variolatd with the foarth remove
nver a large arey of the abdomen amounting to about 50 sqoore inches. By 19th
January there was a good © take " with marked pustales and scabs, and typical vesico.
pustules in both groins due to accidental infection of seentehes.  The  take ™ in this
case was indistinguishable from that which obiains in ordinary vaceinia.

On 23nd January Calf 5 (oviginally used for preparation of vaccine lymph and
variolated on 9th Janwnry), and Calf 6 (variolated with the foorth vemove on 1
Junuars), were revactinated with ordinary calf lymph, On Gth Febroary, the following
results wers obtained :— i

Calf 5. No #take.” The inoculsted arca was quite clean except for some easily
removed yellow scabs at ifs lower part.

Calf 6 showed slightly adherant yellow crosts, which gave slight bleeding on
removal amd slight indurntion.  Thers wore no definits pustules,.  The condition
santed suggeated a slight “take” but naothing to be compared with the resmlt in o
further cnlf vaccinaked on the same date,

Calf 7. On 27th Felbruary, seed from Calf 6 was inoculated over a large aren
{seven broad bands) of the abdomen of Calf No. 7. Four days later thers was a marked
typical reaction as in ordinacy vaccinin with vesico-postules and seabs togethe= with
aifema and slight redness.  The seabs were dey on the upper part of the abdomen buat
gofter in the groins.  The pulp was removed, 40 grammes being obiained.

Macagre Moxkevs,

The following inoculations hnve been made for the purpose of testing the variola
Iymph on monkeys :—

On 15th November, Monkey No. 1 wos variolated on the arm, as is done in
vaceinating children, over three areas with Ivmph of the third remove.  On two ﬂfﬂlﬂ!
arcas more or less pure strains from two of the patients wers usad respectively, and over
tha thied aren a mixed strain from the four.  On 20th November it was noticed that the
monkey had been off food for the last day, the inoculated areas had been irritable, and
seratching them seemed to soothe the animal.  One of the areas inoeulated with lymph
obtained from one pationt showed edema and slight swelling around o papule covered
with a seah. There were small secondary papules around this area. The other aren
incenlabed with the sirain feom a mnmﬂmlitiduni patient showed a less marked
swelling and o few small papules around.  The area inoculated with the mixed straina
showed a less definite reaction and no seoondary papules.  Two days Iater the arcas wore
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Fl"-'dl'ﬂﬂl with ssa’s: with slight induration arsand, the appearances resembling those seen
in a definite bub not severs “take" in a child, It will be noted that the reaction
oeeurred earlier than in human beings,

On 23nd Janunry Menkey Mo | andl another monkey, No 2, were each
vaccinated with m'.li.lhl'_f eall lymph over thres wreas, J[unkl_!‘-r No. | baing done on tho
opposibe arm to that previeusly sariolated.  The following resalta were shown on
J0eh Januvary :—

Monkey No. 1. —Two of the three areas showed normal skin. The third ares
showed o vellowish-brown mulberey reaction the size of o threepeuny piece, with no
indurated Lase and no redness

Monkey No. 2. —The three areas showed large vellowish brown heapedup seals
on a definite indurated base with slight @doma and swelling around the areas and
detinite rodness,

I, —PREPARATION OF CALF LYMFPH,
{4, b Cleland and E. W, Ferguson )

At the Leginning of July, 1013, a widespread epidemic of a remarkably mild
typo of smallpox appeared in Sydney amongst a population, to a very great extent,
unprotected by vaccination. The interfercnce with commercial pursnits, and the
Eﬂﬂry detention of cases for a considerable period in c!uamnt-{na, together with the

hﬂ'ummlﬁ of those affected with a copious rash, created a phenomenal demand for
vaccination amongst the community. This demund, running into several thousands o
, followed within a few howrs of the announcement of the presence of the epidemic
ol ney, and the authoritics were somewhat handicapped in obtaining an immediate
quentity of lymph sulliciont to cope with it, At an early stage it was recognised that it
would be advisable to snpplement the Commonwealth supply by a specinl local production
for the use of the Btate. This matier was at once procoeded with, a suitable boilding
‘was looated, and the Director of CQuarantine kindly supplisd some sesd lymph for the
purpose.

The building chosen for a temporary lymph farm was portion of the recently-
completed, and as yet unoccupied, penitentiary at Looug Bay.  Through the kind offices of
the Buml.w—ﬂmrnl of Pablic Works and t%m Comptrollor-General of Prisons, portion
of thia establishment was placed in our hands.  The rooms oreupied by the calves wers
intended later to be ueel as bathrooms at the penitentiary, and were as suitable, with
‘the shork time at our disposal, as any we had hope of securing,  The ileors were cemented,
and the upper walls kalsomined, iron partitions separating individual bath spaces.

' This to go somewlhat fully into the deiails of the preparation of calf
&mph under these u t circumstances, as such may ba a guide to officers similarly
sifuafed to ourselves I5‘:&“1)11::1 future emergeney of the same kind arise, and the officers
eoncerned have had no recont experience of a practical kind in the preparation of calf
lymph on an extensive scale,

The calves chosen were usually from four to eight months old,  Their eondition
was ag gowd a8 could be obtained, wnd any showing evidence of unsoundness wers
rejected. Postmortems were held on all a8 soon after the removal of the lymph as
vircumstances permitted, and in those eases where the evidence of disease appeared —
memarkably few, it may be noted—the lymph was then destroyed. Tt was impossible to
feed up the calves heforchand so as bo gt thom into the “pink ™ of condition, as time dicd
nok allow of this. Before being vaccinated, each ealf was carefully groomed ; the whaole
of the abdominal surface, from the level of the lower eod of the sterowm, and the inner
surfnecs of the thizhs, were then shaved and washed, the eall being plies] on a special
Jymph table made Tor us by Mr. Andrew Thom, of Sydney. The table was of the usual

m, capable of being slung on the side, thus allowing the calf to be strapped on, and
then tiltad into position, The legs were of galvanised piping, and the table top of wood
completely covered with tinned copper sheeting, so s to be capable of thorough

pansing.  After shaving, the abdominal surface of the calf was thoroughly scrobbed
with hot Loiled water and soap, then rinsed with hot boiled water, and finally woshed
with spirit. Then by means of a short-pronged Leavy ke about an inch broad, lines
of linear incisions were made in the lower part of the washed area, to or above the
ambilicus, the skin being held taut by a fat metal instrument,  The sbdomingl surfaee
was scarified in this way, usually by six to eight series of these lingar avkas.  Frequently
a short searified area way also placed in each groin.  The jncisions were just sufficiently
tloap to show a definite, thin, red line, bleading baing aa far as possible avoided. 8eed
Iymph, consisting of Ipulp emulsifiod in sterilized 50 per cent. glyeerine (equal parts by
of £|. glyecorine sulution) was then worked into the fine linear incizions Ly

means of emall human vaccine seavitiers.  These instruments were so used as not only
to fill the linear incision with lpmph, but also (o make additionsl fine searifications,
After this procedure, the area was allowed to dry slosly as far as the presence of
glyeerine would permit. A clean buttercloth covering was next applied and tied on top
round the animal's back and legs, ‘Thiz was coversd again by a sheet of unbleached
ealico. The animal was now returned to a clean stall bidded with fresh clean hay. Ag
friT perlnd the calves wers kept in pens composed of galvanized piping, being tied bjl'
ghort halters ; it was later, however, found that they could be kept eleaver by tying

each
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each one separately in one of the small bathrosm spaces. The attendant uzalulij
looked after the ealves by day and during the evening, and slept on the premises, his
duty being to see that droppings were immediately removed, that the dressings were
in position, and that soiling of the vaceinated area was prevented, After vaccination
the calves were fed upon oaten chaff and lucerne hay, with a little bran.  Lucerne chaff
on eng or bwo sceasions led to scouring, and had to be abandoned,  Unfortunately, milk
was unchtainable to feed the animals on, as its use might have given better resalts. At
the end of four days the call was returned to the opemting room ; the bandages were
removed and the wvaccinated area well irrigated with hot boiled water, any extmneous
matter being earefully removed by cotton-wool swabs,  After thorough clnm:ig in
this fashion, hot towels were applied, and therealter the vaceine pulp was removed by
means of o sceop and forwa to the Laboratory, where it was waif.l'hul] and emulsified
with glycerine. The washing with hot water and the application of hot towels brought
out in relicf the inoculated areas.

The Appearance of the Vascinated Areas.—TIndividual calves varied considerably
in the appenrances presented, even when done nt the same time with exactly the same
strain of lymph. Sometimes the whole area yielded a yellowish, buttery pulp, and at
other times the reaction was remarkably dry and sealy. Tn nearly all instances the
tender skin on the thifhs and near the ndder yielded o fairly soft exudate, whilst near
nnd in front of the umbilicus the tendency was for the material to be dry. It was
thought at one fime that the general condition of the cali had much to do with the
appearnnee of the vaccinated area, and to some extent this holde good, ealves with thin
sking and tense bellies yieding o more buttery exndate. Speaking penerally, however,
one could never be sure from the appearance of the ealf before vaccination what kind of
oxudnte would be yiclded. Theamount of pulp removed varied from sbout 12 grammes up
to nearly 77 grammes, the latter being obtained from buttery exudates with a considerable
smount of reaction on the part of the ealf.  That such a high yield of o bllt-blrg exudate
coull furnish a calf lymph of excellent quality and potency is evidenced on reference tor
Calf Na, 83 in the table. This animal wielded an amount of l}'mph sufficient to vaccinate
21,900 people, s portion being also reserved for seed.

Treatment of the Pulp.—The pulp, after removal, was forwarded, sarrounded by
jew, to the laboratory, where it was at once mixed with equal parts of sterilised 50 per
cent. glycerine.  Aftor allowing it to soak in this solution for twenty-four to forty-cight
hours the mixture was thoroughly triturated in an electrically driven lymph machine (a
hand machine wos used ot first).  Portion of the ground up materin]l was then kept as
seed lymph, and the rest was further diluted to the extent of one to five with 50 per cent.
glyveerine solution amd stered in the cold.

Bacteriological examinations made of the various lymphs immediately after
triturmation shivwed invearinbly a number of eclonics of Staphylocorcns aurens and albus
In some lymphs there were in addition Staphyloco-cus epidermedis olbus and colon baeilli ;
sporers were also present, B. swsenlericus occasionally appearing.  After storing in the
cold the number of orgnnisms gradunlly and then mpidly diminished, some lymphs being
sterile in a fortnight and others not so until at the end of o month. Sporing organisms
as well as non-sporers disnppenred on expasure ta the glycorine. When the lymph was
bacterivlogically sterile it was then issued, Attempts were made at shorteming the
period necessary to eliminete germs by the glyeerine method, by subjecting some
snples to the passage of chloroform vapour. This method, however, did not prove so
successful, although the lymph could be rendered froe from bacteria in fifteen minutes,
the results obiained by using such Iymphs being unsatisfactory.

The vesulls of the wse of the ealf lynph.— As fur a3 possible our |ymphs were tesbed
ns o giving a typical reaction before being used for wholesale vaccination. Un-
fortunntely, it was difficult in many cnses, when the rosh was af its height, to obtain
unvaceinuted persons, who could be kept under observation, on whom to test the lymph.
Many straing hal therefors to bo used before they could be tested ax to their efficiency,
and in a number of cascs the vaccivation was mild or abortive, and the cases had to
revaccinnted with a better lymph.  We have not been able to ascertain exactly why the
Iymph obtained from some calves gave excellont reactions, while that from others failed
completeiy or in part.  We are not at present prepared to say whether these irregular
resulta were due to the strin of lymph employed, to our method of preparstion, or to the
impossibility of testing every strain sufficiently before it was necessary to usa it, or
whether the preparation snd storage of the 1ymp|| in o warm climate led to its early
deterioration. It has recently been pointed out that enzyme action may possibly play a
parl in the rapid deterioration of lvmph, especially in warm climsles. If numerous
leueocytes are present in the pulp, the ferments produced by them wounld presumably be
litthe affected by the glyeerine used for the purpese of climinating the bacteria, Poasibly
auch enzyme action might have & rmi::rlmh]}; deteriorating effiet upon the vaccine viros
itself. It is interesting to note that the untreated pulp wos alksline to sensitive litmus
Ppiper.

We put on record these facts as rogards the variabilily of the lymph with which
wa worked as they may be of help to others. We have not been able to find in the
literature at our disposal as regards vaccine establishments clsewhere, any reference to
such difficolties as these, and are therefore unaware whether they are peculiar to our
own methods, of have merely not received mention by otl ers. ;

PREPARATION
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Smallpox in Sydney.
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Smallpox in Sydney.
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Plaie II,- Sectlon through the Placenta, Smallpox (Sydney suibreak).
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Plate II1.—Section through the Placenia, Smallpox (Sydney outbreak).

A, —neens of degoncmted cells wid polymorstionmelesr infistbon

Plate 1W.- Section through the Placenia, Smallpox (Sydney oulbréak).
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