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LUNATIC ASYLUMS,

Six hundred and ninety-zix lonatics were under treatment doring the year, and there
were o7 doaths,

The Superintendent, Contral Lunatic Asylom—Dr. Samuels—irter alia reports as
follows:

Again melancholia was the most frequent form of disense, while general paralysis of
the insane is still well represented.

Hitherto all the eases of general paralysis of the insane admitted have been Chinese,
but this year we admitted one Malay.

Homo of the eases, particnlarly in the later stages, were very typical,

There was one suicide in Jannary, bot since then T am thankful to say weo lave been
free, though the attempis were as numercons as ever, 1 think I nm safe in saying that the
attendants at last appreciate the serionaness of the ocenrrence in the wands,

The recovery rate is anly 20067 per cent., but here aceount must be taken of the number
of transfers admitied, the great majority of whom were hopeless, being either chronics or
BEVEL |!|L:!||||_-!nl_'g. Mﬂ.tll}' I;,lf l]u,ml Ill,'u;l hﬁ{irl :i!l_'al'l:m,l lur }'l’!&t‘ﬁ.

The system of collecting coses in varions centres and then sending them in grest
batehes iz extromely bad, Not only is thers o risk of their becoming dements or ehronies
the longer they are untreated but a proper examination of eneh case is oot of the question,
nlso the cases tond to lose their identity immediately, which is o thing to be aveided,

The disadvantamre of collecting Imlimll.ﬁ and sending in batches enn be seen from the
recovery rate for transfers and for direet admissions.

Transfors ... we AGT per cont. (males)
Direct ndmissions ... P 1 i i

While on the female side where thersa wore no transfors the recovery rate was
43.18 per cent.

When the nente wards are built the recovery rate shonld improve as we shall not then
hove the noute mental cases mized ap with the old chronie and feeble cages, and more fime
can be given fo the treatment of the acute cases, who will have apecial attendants to look
after them,

Wa have ngain s lnrgo number of eriminals sent us, but T have now turned Ko, VT into
o criminal waad, g0 that this elass of patient does not mix with the others, bot of conme
tends to inerense the overcrowding ; and, on recovery, which sometimes tankes place, the
authoritics are loth to take them back, and have to be freguently reminded of the fact that
o sane criminal is detained in the asylom.

The death-rate was 518 per cent. Dysentery accounted for 4.31 per cent.

We have been fighting dyeentery all the year, and have also had to eontend with coses
being transferred suffering from the disease. Each batch we received from Kualy Lumpur
had enses of dysentery in it

Agnin on the fomale side with no transfers there were no deaths from dysentery, and
ouly two vory mild eases,

A glance at the mtiolegical table shows malaria appearing, either as a principal
or confribotory fastor, on 3 oceagions.  Aleohol comes next w'it.h 19. Dhrogs (opinm
fonr times) appears five timea, and I only once saw typical deprivation symptoms.

The forms which are sent ont to patients’ friends bave proved quite satisfuctory.
Many, however, are returned by the post office “ addresses unknown,” but of those Lhat reach
their destinption the grent majority ave filled up and returned.

At the end of October the farm buoilt by the pationts wns completed. This accommo-
dates 15 patients with an sttendant. Thoey live altogether here doing their own cooking,
ete. They are extromely happy, as a visit to them shows, and work cxtremely well. They
look after the pigs and ducks as well ns gardening,

The pig-sty was boilt by the patients, it haz a coment floor nnder planks and a cement
im,

The duck pond has been arvanged with sluice gates so that it can be filled and emptied
at will, and iz emptied at night when the ducks are shot op. It is fed from a stream which
flows besides the pond wall, and is afterwards drained into the main deain at the back of
the asylnm.

Fifteen small pigs were purchased from savings on © Diets and Extras,"” which was
re-vobed ag * Purchase of Pigs for o Piggory, Contral Luvatie Asylum,” and I hope this
year to be able to supply pork to the patients,

TIH:: ducks—wo hove mude o start with 20—wers bought out of savings on * Diets and
Extras,'
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The eattle %: cows and a bull) purchased in Indin arvived on 215t October, 1918,  Tha
firat calved on 206ih October, and the next s month later, Altogether four have calved
now, A seventh cow was bought in Ipoh with ealf. She has not been so successful ns
the Indian cows, and gives little milk.

All the ealves with one exeeption nre bulls.

I attach a list of produce sapplied by the farm worth 2616.09, Oaly eggs actoally
supplied to the patients are inclnded. Those wsed for hatching are not ineloded.  The
bananas on the female side did particularly well. Home suckers planted in April actually
bore in Angust. Few of the bunches were less ihan eight-hand ones,

As time goes on I hope to incrense this very largely, and to supply all the vogotables
consumed by the pationts, and a large proportion of the mlilk.

The patients did a very lage amount of work doving the year; as well az clearing and
ilraining, which is proceeding steadily ; they built the cottle-shed, farm-honse with kitchen,
ate., pig-sty, duck-house and the pond, ete,

The Clerk of Works, Poblic Works Department, Ipoh, kindly valued these buildings for
me and pets it down at §1,202.00—1 enclose his estimate. The only articles purf:Tm.ne:I
Wele naiE;, aplit mattan, cement and some of the planks.

The female patients made all the patients’ clothing, as well as the femnle attendants’
uniforms, pillows, ete., with a large amount of mending. We now purchase bloe khaki
drill, and have the male attendants’ nniform made in the village, while the female attendants’
uniform is now made ont of the snme material, and is made in the work-room. By this
means a considernble saving has beon offected.,

I attach a list of work done in the work-room.

The proportion of working patients is :
Male o vew BT mnd
Fomale SR 1)

No work except what iz absolutely necessary is done on Sunday, the patients go instead
for n walk ronnd t.lljm grounds and some of the better onea go to the town.

The patients are supplied with eards, dominoes, etc., which they use during the
non-working lhours. Foothall iz indulged in e day during the season by pationts
and attendants, while 1 also started erickel daring tﬁu year.

Tha muintenanes charge works out at 38630 per annum.  If, however, we subimet
$1,078 spent. in furniture for the new wards, ete,, which nsually would be paid from o special
aquipment vote, the cost 15 only 383,76,

The annoal athletic sports wore held on 11th Jaly, and were again o great success.

The attendants have heen on the whole satisfactory and I hope at last we are boilding
up o reliable siaff.

The head attendants on both gides have worked extremely well, and under the Dressers
and Matron, respectively, have maintained excellent diseipline, and have guarded the interests
of the patients.

Lectures have been held woeekly since Jone last, and the fisst cxamination will ke held
ghortly, 1 hope Government will see its way to grant a small allowance in foture to thoese
who pass.

Of the attendants the Chinese are the most intelligent, but they ave hard to get and do
not, a8 n rule, take kindly to diseipline. Benpalis can be got withont the lest trouble ;
of them, by far the most satisfactory in every way are the Brahmins,  Twmils sre fairly
easily got and are fairly satisfactory.

I find it extremely difficult to ot fensle sttendunts, and when got they hove, na n role,
no idea whatever of diseipline, though some of the charge attendants sro quite good.

The Malays are, I am sorvy to say, not n sueeess s attendants.  On the male side they
have been s eomplete failore, while on the fomale sido they have been litile better. When
one gots o promising one he leaves for some reason or other as soon as he is becoming nseful,
and a8 often as not leaves withont notice,

I am g]m] to say that a beginning has been made with an After-care Aszociation.
Al present it merely consists of & promise from o number of the leading Towkays in Ipeh
to help to procore work for discharged patients, who lisve nowhere to go on disehorge.

LEPER ASYLUMH,
There were 762 cases under treatment, three repatviated, 87 absconded, and 1463 dicd.

Treated, Ropatriatod, Abscomded. Lhiead.

Perak .., L] 4 & 13

Pulan Jerejak ... LU =4

Pulan Pankor .. i 10

Belangor 4G BE i
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BERI-BERI.
Six thouszand fonr hundred and sine cases with 716 deaths as compared with 5,676 nmv/
657 denths during the previens year.
The price of tin has deopped snd o large nnmber of Chinese Inbourers will be obliged
to live more economically whilst the depression continnes, therefore it is ot improlable
that the proportion of cases will inereass somewhat in the near futare,

' MALARLA,
Bixteen thousand fonr handred and fourteen people died from this disease doving the
year ns against 17,870 in 1913, Ll

The report of the Malaria Advisory Bonrd is attached ; it will be seen that congiderable
benetit has been obtained as o resalt of what has been done ; had o larger stofl been available
important work would not have been delayed and still more relief seenred.  Now it is known
that anti-malarial work can be economieally earrvied out and good results cortainly follow
it, there is no reason why the disesse shonld continue to be such s menacs to the population,
the record of deaths iz bad emough, bnt it must also be remembered that each death
ropresents many attacks of fever, mueh suffering, considerable individual and public
expense, beaides interference with business. The Malarin Advisory Board has shown how
work can be done by systematic and clicetive methods properly directed and controlled.
With a recond such as is disclosed there appesrs to be no exense for delaying immediate
operation on an extensive seale, the expense is shown to be moderate and the gain would
be enormons, It is ouly right that Government should proceed cantiously when spending
money on what might be considered experimental efforts, bot now that cortain anti-malarial
mensures have been tested and shown to be efficacions, no efforta should be spared and no
expense considered too great to remove such a eurse and drawback to these States, But I
cannot impress upon Government too strongly the abeolute necessity for the exercise of
careful control over anti-malarinl operations and the need of providing adequate means to
carry them ont accurntely and theroughly by trained skilled individoals. Good work has
been done on several estates and mul:lfl is in progress, peneral interest in the subject of
prevention of malaria has spread, and there is every reason to expect an increase in
the number of ondertakings in the near foture; the anti-malarial work done by those
responsible for estates is most ereditable as it often meant many difficulties to face and an
extrn burden of work and responsibility, in some coses pm.liriminm failores have not
dnanted » man who is determined to peovide a healthy arvca for his labourers to live in;
fortunately, well deserved suceess eventually rewards plucky efforts.  When certain
drainage works on estates have stood the test of time, it will be possible to publish figures
and results ; those already vecoived, in the majority of instances, are very encounraging.

ESTATES.
One of the most gratifying festores of the year 1913 is the reduetion of the deathamie
t estato Inbourers :
In 1811 the rate was ... e G205
» 1912 2 s e 102
w L3 b F e BRHB

General vital statistics in this country are not relinble, population varies according to
demands of the two prineipal indostries—viz., rabber growing snd tin mining, and therefore
it is improbable that anything like s correct estimate is made yearly, bat in the ense of estate

r3 scenrate veturns are available, consequently the estate mortality mte enn be
aceoplied with eonfidence.

Dﬂ-riﬁ 1911 and early in 1912, indeavours were made to enconrage estate managers o
pay specinl attention to various dreawbacks to the health of Indinn Iabourers ; these
ndeavours were recaived cordially and acted apon largely ; the results have been excellont,
the condition of sanitation, housing, water supply, and the sick are very much improved,
mone care is taken over recrniting and the system of detaining immigrant labourers for a
week before sending them out to the estates have all had beneficial results which are most
encouraging. The reduction in death-rate in Negri Sembilan is particularly noticeable and
Dr. Delmege deserves eredit for what he has done theee,  Dysentory s diminishod and .
ankylostominsis thongh not a disease which appears to canse a great deal of aeabe illness
Jet it is recogmized as a fairly constant infection amongst Indian labonrers and much moes
attention iz paid to it than formerly. Malaria iz the great drawback bot, ns alveady
reported, measures are hal'ng taken to combat thiz, It i3 more probable that the Indian
suffors rather severely from it beeanse his constitntion has been somewhat undermined by
the harbouring of worms as well as inadequate nonvishment,  Better feeding, which is now
generally u.ndgrsh,u:nd o be n matter which vequires constani supervision on the part of
‘Elm sl erndiention of worm disease cnables the lnbowreres o offer grenter resistanee to
ia, andl the general improvement in bealth of estate labonrers is prolably largely due
to these two factors, therefore when malaria is abolished an extremely sntisfactory health
comdition may be confidently expected. In previeus anmusl reports referomee Las been r
made to the importance of nourishing well-conked food, especially T the Indian labowrer.
A book on * The Protein Element inJ.xNut.r:i.Liun " by Mujor MeCay, Professor of Physiology,
Medical College, Caleuttn. poblished in 1912, poves what can be goined by proper
feeding and, gives o cloar deseription of suituble diets and their advantages—his work denls
entively with Indisn people.
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QUARANRTINE STATION, PORT SWETTENHAM.

Bixty-two thousand one hundred and ninety-three immigrants passed through the eamp
at Port Bwettenham doring the year, The system of detention for a week for observation,
vaccination and disinfection bas continued to be very satisfae in many woays and
epidemics in this conntry have been prevented sines the adoption of this arrangement.

THAINING SUBOEDINATE STAFF.

Much gosd work has been done by the Medieal Officers in educating and training
deeazere, Thoe standard is now a high one and the replies obfained at recont exuminations
show low careful the iuslruct-iunglmx been.,  Many probationerss have been admitied
to the lnvger hospitals,

VENEREAL DISEASES,

The prevalence of these disenses shoold e o matter of deep concern. A wisit to
any of our hospitals i sufficient to convince any one of the wniversal incidence of
them on a large scale ; in fact, without any exoggeration, it might be snid that without
vengreal discase and its resalts about 20 per cent. of present hospital accommodation
wonld b unnecessary.  Jodging by the numbers of enses of long standing disease it doos
not sppear that the old Ensctments, now withdmwn, had much infloenee in preventing
vinereal diseases which are so provalent, especially amongst Malays and Chinese. It
ba possible to teach poople how important and serions vonereal disenses are and thus
encowrage thom to seek efficient treatment early and save themselves from after results, but
the best preventive messores which eould be taken by Government are not designed yet.
Many Chinese immigrants come here withont their wives; it is n question whether
enconragement of female immigration by the grant of specinl facilitics for their transport
might do some good.

OPERATIONS.

Messrs. V. Pal and 8. Supramaniam, Assistant Surgeons at Batu Gajah, published

interesting notes of a rare ease of splenie abscess.

Seven hundred and thiviy-two major and 2757 miner opemtions were performed
during the yoar at the vanous hospitals :

Major, Minor,

Perak 201 1,44
Selangor ... Eee 247 Gl B
Negr Sembilan ... 150 477
Puhang o a4
Total ... T 2,757

VETERINARY.
RispErresT.

Ouly one cuibresk ocourved during the year in Selangor at Pori Bwettonham
Cuaranting Station amongst o consignment of 68 Biam bollocks which arvived from
Hi"-j.l,"-ll.[]”.!m. There were in all eight cases, all of which recovered. One hundred contast
nnimals wiere inoenlated and no forther spread ocenrred.

In Negri SBemhbilan five outbreaks osenrred during the year at Chimpul Estate, Jeleba
Road, 4th mile, Seremban ; and at Uln Bendul 41 animals were attacked ont of which 21 died.
Two handred and thirteen animnals were inoenlated with anti-rinderpest sernm.

No cases oeenrred in Pohang doring the year—this is very satisfastory when compsred
with the serions onthreak last year, when 1,542 buffaloes died from rinderpest,
Foor-axp-Movry Disease.
This disease was very prevalent in Perak during the year, thongh of a very mild type ;
thoeve wors a total of 457 cases of which 351 recovered.
In Selangor, with the exception of September when there wers :m'cumrs, foot-and-month

disesse has been prevalent in a mild form throughout the year, the number varying from
80 in May to six in August. o

In Negri Sembilan there wors 845 enses with 28 deaths.  Several onthrenks oeonrred
in Palong ; so far this disense has been confined to the nlu side of Pahang.

Bunra.
Thers wers nine cases of surm in Perak duving the year,

QUanaNTI®E BraTioNs.

Four thonsand fonr hondeed amd thivty-three catils wore imported inte Perak North
I-!nnlugh the different quATAnLIR: stations—uoiz., Port Weld, Parit Bantar, '[]"m:u,-r Perak ansd
Selama,

Port Swettenfom.—Eight thousand cight hundved amd two eatile were guamntined in
this station, #1 of which died from varions cionses.  The port was closed to all arrivals of
cattle from July to Septembsr owing to the cntbreak of vinderpest.

Bulat Septnl—One thousasd twes losdeed and eightyeeight cotile were quarantined
here, and 142 enses of footand-mouth disease were treated ab this station,

Kuala Kubn.—This station was very little nsed, only 22 eattle being quarantined beve,
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bori-beri, but when we proved that white rice wns harmful because by the process of
polishing the snb-pericarpal layers were removed and that parboiled rice was only & variety
of unpolished rice, the problem was entirely ‘altered and the prevention of beri-beri was
established on a rational basis,

Chinese, Malays, Javancse and the like may, when deprived of their liberly in prizon,
be gompelled to partake of parboiled vice, but on regaining their liberty they will not
continue its uge, I on the other hand an ordinary anpolished vice or* kampong 7 riee were
in nze in such places, n demamd wonld be erented for that riee, which would then become
available commereially.  In this way some real progross might be recorded towands the

"eradication of a proventible disease.  Fortunately in Java, where the nse of parboiled rice is

unknown, Dr. Wollaston and Mr. Kloss were able to obtain a supply of unpolished rice
adequate for tho needs of their expedition. In addition, acting on the suggestion of the
writers, they took with them ns an additional safe-guard a snpply of onr remedial agent, the
nae of which we have advoeated in the prevention and enre of beri-berd.

The expedition consiated of 204 natives of the Malayan Archipelago, who were
rico-cabers, together with two Europeans and fonr Eurasions,

They left Batavia about the end of Anguost, 1912, and reache? Dutch New Guinea in
the middle of September. After reaching the coast, the explorers constructed oanoes and
ascended the Utakwa river. They went as far as they conld go by water, the jonrney
taking two days. They then proceeded overland by stages, each stage oconpying threa days.
Depits had to be l.'ﬂ"l'.IFIl‘l;ll.'!tL"(I; at eazh stage, an wndertaking of eonsidernble magnitade
which oroupied much time.

Fonr and a half months after they had arrived at the coast they reached the Snow
Mountains, and then commenced their retorn jonrney to the sonst w]ning: wis reached in two
months.

The expedition was in all of seven months' duration and, despite the Jaborions nature of
the work, among the 204 rice.eating natives no single case of beri-beri ogeurred. The
general health eonditions of the expedition are reported to have been excellent.

The daily ration izsued to the notives was ns follows :

Rice wee 100 prms.
Fizh or meat on alternate days O -, | o
Enchang idjn ... S0 -
Jovanese sugar ... T it 1) 5
Coffee ... s 0 -
Tea ) i
Ealt oconsionally a0 -

Twa varieties of nnpolished rice were nsed, one with a red pericarp during the firat five
months and one with a silvery pericarp doring the last two months. H’eith&r rice conld be
considered satisfactory from the coametic standpoint.  In the ease of the ved variety only a
partial attempt had been made to remove the periearp and in the eose of the silvery variety
no attempt had beon made to vemove this valueless layer of the grain,

Despite the npﬁammu no objeetions were raised by the natives to the use of these rices,
but steps onght to be taken to indoee manofacturers to remove the pericarp, and so improve
the appearance of the grain.

In this connexion attention must again be divected to the valueless chameter of this
strneture.  In provious reports the evidenes has been furnished on which this statement is
based, but writers, with but one or two notable exceptions, vefer to the periearp as the
structure whose removnl makes the rice hormfnl, whereas, in fact, it is the removal of the
sub-pariearpal layers which is nttended with this undesirable result.  No real in
the application of preventive measures can be made nntil there is available eommereinlly
an unpolished rvice from which the periesrp has been removoed.

Samples of hoth the rices used were analysed here with the following resolts :
Red vorioty, Rilvory warioty,

per cent. JF cont,
Protein T SN A IO L B " b
Bat .. 114 ... Zl0
Carbohydmte ce THE4 e 1607
Ash ... 1065 =0 1-50
Moistore ... Lt R 1
P,0, in Ash ... N 078

It has been consistently advocated that a rice which yields not less than (k4 per cent.
of phosphorns pentoxide may safely be regarded as o harmless one and both of these rices
are considerably over this standard, but only in the red variety did any of the graing show o
l}nrlinl removal of the sub-pericarpal layors and in the silvery variety the grain had only
weon deprived of itz hosk,
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Hud the enterprize of mannfacturers so far progressed as to remove the pevicarp and
embryos from these grains, the resnlta wonld have been equally satisfuctory as regards the
prevention of disease, the analysis wonld still have inlr]e?l results in aceordance with the
atandard of safety and the cosmetio appearanee of the food-stnff would have been greatly
improved,

No fresh fish or meat wos available during the expedition but ouly salt fish amd dried,
spiced beef,

Bazed on the stondards we have previonsly adopted the mtion was ample snd the
seientifin findings are thus in complete accoraanee with the actual facts,

The results of this expedition as regarvds beri-beri are in siriking contrmst with those
which obtained in all previous laege expeditions into Duotch New Goinen and, taken in
um{::lcliun with the ebservations and ecxperiments previonsly recorded by us, the alsence
of beri-beri on this ocemsion can only be expluined in one woy—thot is, the abseneo of
polished rice from the diet.

Im 1809, we demonstrated :

1. That beri-beri as it exists in the Malay Peninsula iz cansed by ithe continuons
consumption, as the staple of diet, of rice from which all or the greater part
of the sub-pericarpal lnyers bas been removed by the process of polishing.

2. That a satisfactory measure of the degree of polishing to which a riee has beon
5u'biwl'.:|;'~ll i8 the estimation of its total phosphorus in terms of phosphorus
pentoxide,

4. That a rice which yields less than O cent. of phosphorus pentoxide connot
gafely be permitted to form the staple of a diet in man.

The evidenee now sobmitied is o complete confirmation of the securney of these
statements which, as we have repeatedly aflivmed, were the logical deductions derived from
systematic research.

Recontly writers from Sonthern Nigerin and Drazil have disputed the securacy of
conelnsions, but we are anaware of any systematie observations having been carried
out in, these conntries which woold permit of o decided statement being made. When
these are made it will be essentinl to determine that the disease known to them as beri-heri
is the same as the disease which is known by that name here.  After all, beri-ber is only a
form of polyneuritis and students of this disease know that not only foems of polypearitis
of different origin have been called beri-beri, but that diseases of which polyneuritis mny not
b inent feature such as * Epidemic deopay,” © Coylon beriberi ™ and the like have
been included under this name,

We have shown the mode of operation of the factors eoncerned in the etiology of bovi-
buri as it ocours in the Malay Peninsnla. The painstaking resenvehes of Highot and his
colleagues have proved that the disease i of similar ovigin in Siam.  Whilst the work of

and Cromwell has furnished similar evidence for the Philippine Islands. In the
Netherlands Indin these result=s are in complete accordanee with those obtained by the very
able Dateh investigators.

There is then in the countries mentioned an endemic and epidemic disease which

ts certain clinical features, and is known to clinicians in these conntries as beri-beori.

gﬂr the ocourrence of that disease an explanation has been given, The disease can be
prevented and, as we lave shown elsewhere, moy be cured. But, remembering the old adage
that “ prevention is botter than cure,” it is necessory to consider the practical appliention of

preventive measures.

While fully appmiating the work of the seientisis whe seek to advance our knowledge
onh this subject we must be practical and attempt to veduce, if not abelish, the heavy toll which
is yearly exacted by this disease,

The determination of exact knowledge is arrvived at by processes of nbstruetion and
elimination. In the _pcrn:t:'uu.l applieation of that knowledge the distarbing factors have to
be reincluoded and it is nndunﬂtedlj' the magnitude of this task which has appalled
pdministrators. But we are unable to convinee omrselves that the diffienlties are
insurmountable. Political and commercial interests have too long been allowed to sontiol
the sitwation. Thongh such interests cannot be ignored they shonld oot be given
undne prominence in the consideration of preventive measures, Hesolutions on the subject
have been passed on two oceasions by the Far Easiern Association of Tropical Medicine, and
» resolution in almost identical terms was passed at the recent International Congress of
Medicing, These pious expressions of opinion by learned soeivties in solemn conclave ave
likely to be and, in point of fact, have been without effect.

We have consistently advocated the preparation of an unpolished rice—that is, & vies
from which the husk and the pericarp have been removed and which shall yield not less
than (r4 per cent. of phosphons pentoxide.  Such a rice can be and has been produoced in
Siam, but in the absence of & demand for it its prepmmtion was not continned. The
Governmenta of the countries concerned can ereate snch o demand by making its vse
compulsory in all gaols and public institutions. In the Malay Peninsula that form of
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EXAMINATION OF JRD SUBCULTURES.

In the snbenltures which had been prepared with the nodules from Case No. 37 the

results wore :

1. Apid-fast bacilli numerous in small elumps. Both forms of amombe were
plentifal and cholera baeilli were fairly nomerons.

2. Acid-fast boeilli numerons in small elomps. Both forms of amobe wero
plentiful and cholem bacilli were fairly numerons.

3. Acid-fast bacilli present but not very plentiful. Both forms of amabe present,
the vegetative form being very numerons,  Cholera baeilli fairly abundant.

4. Acid-fast bacilli few and seattered. Both forms of amele present and cholern
bacilli fairly numerous.

5, Acid-fast bacilli few and seattered. Both forms of amebe present and cheler

bacilli fairly numerous.

In the subcnltures which had been prepared from the emmlsion-subeultores (Case
No. 37) the resalts were:

&

Wo acid-fast bacilli present.  Both forms of amoebe wers present and the eholoen
haeilli were scanty. '

Acid-fast bacilli were fairly nnmerons, small clumps,  Both forms of amobe
were present and cholera bacilli were very seanty.

No acid-fast bacilli were present.  Both forms of amebe were present and
eholera baeilli wers very plentiful.

No acid-fast bacilli were present. Both forms of amobe wers present and
cholers baeilli were seanty.

No acid-fast bacilli- were present. Both forms of amele were proesent  and
cholern bacilli were scanty.,

In the snbenltures which had been prepaved with the nodoles from Case No. 38 the
results were :

I

2

£

Acid-fast bacilli present, seattered and a few small clumps. Both forms of
amehme prosent.

Acid-fast bacilli present, scattered and a few small clumps. Both forms of
amaoelie present.

Only two small clomps of acid-fast bacilli found, Both forms of amombe
present and cholers bacilli very nomerons,

Seattered acid-fast bacilli present and a few small clumps. Both forms of
amoebe present.  Cholera bacilli seanty.

Seattered acid-fast bacilli present and a few small elomps. Both forms of
ameebm and cholera bacilh scanty.

In the subeultures which had heen prepared from the emualsion-subeultures
(Case No. 38) the results were :

1.
2.

Apid-fast bacilli absent. Both forms of ammbe present and sholera bacilli TeTY
NOMmersus.

Amid-fast bazilli absent. Both forms'of anmoba present and cholera bacilli very
NN MEnsusE. L

Acid-fast bacilli absent. Both forms of amobs present, vegetative forms and
cholera baeilli seanty.

Acid-fast bacilli abgent. Baoth forms of ammive presont.  Cholera baeilli seanty,
Acid-fagt bacilli abgent. Both forms of ammbe present.  Cholera baeilli seanty.,

EXAMINATION OF 4TH AUBCULTURES,

In the subenltures which had been prepared with the nodoles from Case No,o 87
the results were :

[

- =

Apid-fast bacilli present as nomerons small clumps and few seattered bacilli,
Amoebe both forms present.  Cholern bacilli faw,

Apid-fast bacilli as in 1 lut less numerons, Amombm both forms  present,
Cholera bacilli few.

Agid-fast baeilli present, a few small clumps, Cysis of amobe nomerous,
vegetative forms seanty.  Cholern bacilli very few.

Agid-fast bocilli present, a few small clomps.  Both forms of amosdwe present.
Cholers bacilli faivly numerous,

A few seattered acid-Fast boeilli present, Both forms of amobe present but
vegetative forma seanty.  Cholers bacilli very few,
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;Futu and it was suspected that comtamination had ocowrred. On this occasion one
the noedules wis reserved for microscopical examination, It was Bxed by means
of 10 per cont. formalin in normal salt-solution and imbedded in paraffin,

In sections stained by the Fichl-Neclson method and connterstained with methylens
blue, the nodule appearsd as an longated pices of degenerated tissne, measorving 0.9 m.m. by
0.3 m.m., attached to n layer of congulated plasma abont (.2 m.m. in thickness. The severnl
eloments which compoged the piece of tissne were not differentisted by staining; the whole
appanrod us n hyaline stractore dovoid of noelei and honeyeombed with large sinusoil sprees,
In some parts of thicker sections the Spaces Werd ked full with acid-Fast bacilli which

taJ that these spaces ropresented the sites onginally cccupied by globi and that these
hud become broken np. .ﬁcir.l}-}taul barcilli wors seattered m grent profusion theoughont the
tissue, they did not appesr to diffor from the basilli found in fresh leprous tissoe, save
that, perhaps, the beading was more prononneed. There was no evidense of issoe
proliferation nor of proliferation of the acid-fnst bacilli and there were no contaminating
MICT-0rZan i2ms,

On the 24th Beptember the nodules were removed and washed in Ringer's fluid for one
hour and twenty minntes st Q. Films were then prepared from the whitish apots and no
micro-organisma were found. After washing the nodoles were reinoenlated on dilute

plasma and incubated as before.

On the 2Hh September the nodales were washed for two and o half hows and then
reinocnlnted

On the 4th October the nodoles on two of the plates were washed and reinoculated.
The nodules on the third plate were allowed to remain andistorbed. On the Sth and the
15th October the nodules on the two plates were washed and reinoculated. From the labber
date onwards the nodules on all three plates were not disturbed and inenbation was
eontinned. The eellular elements having entirely disappeared from the tizsane thers apnenred
to be no advantage to be gained in respect of these structores by washing and reinocalation
wt short intervals, and it only remained to determing if plasma employed in this way wis
n snitable medinm for the growth of the leprosy bacillus of whish thers was abondanes
remnining in the dogeneeate tissnes. For that purpose it was considersd best to lenve the
plates andisturbed, ot at the elose of the year no evidence was obtained that proliferation
of the acid-fast bacilli had oceured.

More recontly Carral has stated that, if the pieces of conneetive tissue, which it is
desired to enltivate, are transferred to fresh plasma at intorvals of twenty-four or forty-eight
hours, washing in Ringer's flnid is nnnecessary. Experiments were carried oot on these
lines, leper tissne wns cnt into small pieces and inocolated on dilote homan plasma in
Gahritschewski's dishes.  In one series the nodules were transferred to fresh plates every
twenty-four hows and in the other transference was effected every forty-cight hours. The
cells of the connective tissue suffeved the sume fate ns these in the previons experiments and
a cultare of the Bacillus lepras was not obtained.

Correl lays stress on the importance of embryonic jnices as stimnlants to the growth of
the connective tissnes, bat we wers not in a position to obiain human embryonic juices,  (n
the other hand he does not state that human plasma obtained from adults is inimical to
the growths of eonnective tissne and the cells of the connective tissue at the time
of removal from the lepers on microscopical examination did net present appewwnoes
comnsistent with the belief that they were other than living cells. I s diffealt to
recongile our failores with his brillisnt results. If symbiosis with living colls is
necassary for the proliferation of the leprosy bacillus then the methods we have
emploved mnst necessarily fail. OQur previous experiments have shown that diloted

nndiluted hnman sernm are ansnitable medin for the growih of the leprosy bacillos,
our present experiments show that human plasma is equally ansuitable.

ExrerIMERTs WITH AsSCiTic AcaR,

Nutricnt agar containing two per cent. of agar and having a reaction + 10 was
p.mrn.mi].. algn o similnr nutrient agar with a reaction=—35. The media woere filled into
tabes ench containing about & co. The tubes of media were sterilized o the mdinur;gr
wiy and when eooled to o temperature of 607 C. sach tube received a volume of ascitic
Burd equal to that of the notrient u%u The contents of each tube were carefully
mixed and placed in a water-bath at 607 O,

Hix tubes of 4 10 asoitic agar amd six tubes of =5 aseitic ngere were  each
imooulsted with a portion of leper tissue which had been obtained from s nov-uloerating
case (No. 40) of that disease. No time was lost botween the removel of the tissue
and its trans g o the tubes. The ineculated tobes were immediately afterwards
placed in & beaker of water at 607 C. and the whole transforred to o Bulloch's anmrobic
apparatus.  The air was Ilmungh]gmuxhluuhd for two honrs, hydmogen  was then
passed into the ns. The tu then received a layer of sterile liguid paraffin
amd were returned @0 the anmrobic apparatus.  The air was onee moee u;l]mmitad and
m'phud by hwd . The process wias completed in the wsonl woy and the tobes
were inen at 37.57 C.
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It was aimed at obtaining complete anmrobicsis and the fact thet the pyro-sods
solution remained nnchanged after two months showed that this result had beon achieved,
but a enlture of the leprosy bacillus was not obtained.

A similar sxperiment was performed bot with materinl obtained from another case
(Mo, 41) of the disease and o similar result wag obtained.

Material has now boen obtained from forty-one non-uleersting cases of leprosy and
nearly a thonsand inocolations have been made on & large variety of medisa. The resalts
have been nmformly negative.

EXPERINENTS 0N ARIMALS,

Forty-five animals have been employed in connection with these transmission experi-
ments.  The consideration of these v.":’il. be facilitated by their serrangement in groups,

The leper material was invarinbly obtained from non-oleerasting enses of the disense in
accordance with the procedore desoribed under the enltivation sxperiments.

BABBITS.
1.—Intra-ocenlar Inoculations.

Ei%hl-ﬂ:l: rabbits hove beon dealt with in this way. In esch esse the rvight eye wos
selected and the nodule of tissoe was plueed in the anterior chamber. Thirteen of the
mbbits each reccivid nodules of leper tissne rich in leprosy bocilli, three of the rabbits
received nodules of leper tissoe ric]]:oi:l Il:pnn'ir baeilli bt the nodules had been heated
forr twenty minutes of o tempersture of 1200 C,, and two of the rabbits received noduoles
of healthy subeutancons tissne free from contaminating organisms,

A. With Unheated Leper Tissne: OF the thirteen rabhits inocnlated with fresh
unhionted leper tissne, oight remained alive at the elose of the year. OFf these two have
now been under observation for more than twelve months, fonr for nine months, and
two for six moenths, All of them are apparently in perfect healih and there is no
evidimes that transmission of tho disense hos been effectod. As regards the five that
wre desd ;. Case Noo 13 was observed to have a fungating growth at the site of ineision
thirty days after inocalation. As nothing was to be gained by a continnance of this
condition the animnl was killed and oxamined. Apart from the condition of the eye,
the animal was appacently healthy, A detailed examinntion of the right globe showed
that the sear of the ineision had given way and that the iris had prolapsed. The
vemains of the nodule were represented by o guantity of de?encra.tu tissue situnted
near to the out end of Descemet’s membrone and containing large and small masses
of acid-fast bacilli. Case No. 19 died forty days after inoculation and the ececidiosis
present was sofficient to secount for desth.  The examination of the right globe showed
that the module of lepor tissue had becomo converted into a small mass of degonesate
tisgne which stained badly apd bad lost most of its cell-nnclei. The leprosy bacilli
persisted in great masses bot were eonfined to the remains of the noduole.

Thers was no infiltration around the remaing of the nedule which had eaused very
little inflammatory reaction. Case No. 6 died ninety-zsix doays after ineenlation. At no
timae did it appear to be ill.  Post-mortem the stomach was fonnd to be mueh distended and
contained a solid mass of food-sinffs conted with tenacions muens @ ppart from this thers
was nothing to ncconnt for death. The right globe on examination showed that the
remaing of the leper-nodole had betome incorpomted in the anterior part of the irvis. By
strands of fibrons tissne and blood-vessels derived from the iris, the nodele had become
subdivided into irregular spaces which comtained the globulse remains of sells packed with
acid-fast baeilli and scattered irvis pigment.  Acid-fast boeilli wore found only in the
situation cecupied by the remaing of t!m nodule.

Case No, 11 died one hundred and eloven days after inoenlation.  The animal appeared
always to be in good heslth, On the day of its death it had been taken from the eage for
the daily exnmination. It snddenly became convulsed, it was placed on the ground and mn
away. Almost immediately sftervards it was seen tobe dying. 1t died within ten minuntes,
Post-mortem a bavd floghy tomone was found at the site of ﬁm panereas.  From the lower
part of the tumonr there extended downwards & firm mass which on incision was found to
eontain o lnrge clot of recent origin—this was apparently the cause of death. In the right
eye a staphiyloma had formed at the site of the incision and on microscopical examination
it was found that the remains of the original nodole had worked its way into the staphyloma
pnd then beeome smbedded in the cornea, in front of Descomot’s membrane where it lny
surrounded by o mass of small cells. . In the meshes formed by the remains of the leper
noedule there were vast numbers of acid-fast bacilli, but not elsewhere.

Case No. ¥ died two hondred and forty-three doys after inoeulation.  Fat necrosiz was
found in the pancress and mesentory. In the liver and spleen there were numerons areas
of foral neerosis, the canse of these lesions was not discoversd. The right globe showed
a condition of buphthalmos, the cornen was opugue snd projected as o large staphyloma.
O microscopioal examination it was found that the nodule of leper tissue had behaved in a
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similar manner to that deseribed in Case No. 11, Aeid-fast baeilli were abundant in the
nicrotie lepor tissue, but they were less acid-fast than the bacilli in fresh leper tissne
Arid-fast bacilli were also found in comparatively small snmbers among the large mono-
nuclear cells surronnding the remaing of the leper tissne and a fow were fonnd between thae
layers of the cornea up to a distance of ¥ mom. from the nodule. Mo acid-fast bacilli were
found at & greater distance than this from the nodule and vone were found in other parts
of the body. There were no contaminating micro-organisms present in any of the fissnes.

B. With Hested Leper Tissue: Of the three rabbits inocolated with sterilized
nodules of leper tissue two remnined alive at the elose of the year. Over six months had
then elapsed since the materinl was inoculated and the effect on the eyes did not appear to
differ from thar in other oyes into which nnheated leper tizssue had been introdnced.  The
thind rabbit (Case No. 22) died seventy-four days after the inocolation. About the fonrth
week a moist eczema appeared on the skin of the abdomen and a week later the lefi
hind leg became paralysed, a similar disease affected many of our stock of rabbits,
The paralysis and eczema persisted and the apimal died in a very muach emaciated
condition. - Microscopical examination of the vight globe showed that the nodule of tissne
had behaved in the same way as the nodules of unheated loper tissue, and that the bacilli

“retained both their form and their scid-fastness.
0. With Normal Soboutaneons Tissue : The two rabhbits, which had been inoenlated

with nodules of ||4.-nlt||3' subeutaneous tissue, were alive at the close of the year—that is,
more than six months sinece the date of inocolation. The ccular changes are similar to
those observed in the rabbits inoculated with unheated and with heated nodules of leper
tissue.

Intra-peritoieal Injoctions.
On the Hth September three mbbits each received an intea-peritoneal injection of
0.5 c.e. of an emulsion rich in leprosy bacilli and prepared from freshly exeised nodules of
tissne. Two remained alive and healthy at the cloge of the year. Omne (Case No. 35)
died on the 15th November. 1t remained healthy and apparently normal until the 12th
November when it vefused food. Ko acid-fast baclli or other organisms were found in the
vigcern. There was eloudy swelling of the liver and some degeneration of the central zones
of the lobules. The cells lining the convoluted tubules of the kidney were swollen and
lll;dmtmet nnd had lost many of their noelei.  The other viscern showed no pathologienl
changes.
Tufra-lestioular Tnjeciions.
Omn the $th September thres rabhits each received an intra-testicular injection of (L5 c.o.
of an emulsion rich in leprosy bacilli and preparved from freshly excized nodules of leper
tissme. All three of them were alive and healthy at the elose of the yvear.

GUINEA-PIGEH.

Tatra-oealar Tnoculalions,
Three guinea-pigs, which had ench received nodules of leper tissoe in the snterior
chamber of their right eyes, have been under observation for six months, There is nothing
to indicate that they have become infected with leprosy.

Intra-testicular Inoculntions.

Three gninea-pigs each had o nodule of leper tissue inserted in the funice waginolis.
Bix months later as nothing appeared to have happened each amimal received an
intra-testicular inoeulation of 0.5 co. of an emulsion of freah leper tissue rich in acid-fast
bacilli. Three and & half months afterwards, the animals appeared perfectly healthy.

Three goinea-pigs cach received an intra-testicalar injection of an emulsion rich
in leprosy bacilli and two months later as nothing had happened they received a forther
injection. Three and a half months later, the animals were in perfect health.

BATH,

Five wild rats have beon inoculated with nodules of leper tissne. One, which had been
inoonlated at the root of the fail, died on the following day. The blood swarmed with

Lry panosomes.

DF three others similurly inoculated, one died after an interval of three and a2 half
months, one died aftor six months sod one died after nine months, The nodoles of leper
tissne had behaved in o manner similar to their behaviour in the eyes—that is, the cellular
elements of the tissue had ondergone disintegration, the bacilly persisted and were condined
io the nedunles.

One rat which had meecived o nedule of leper tissae in the serotum was alive a1 the
cloge of the year. It has been under observation for over nine months and its health
does mot appear to be impaired.

F FOWLS,

Six full-grown cocks were selected on the 16th December. In the comb of ench with
the aid of & sharp scalpel a pocket was made and a nedule of leper tissne insorted.  The
wound in ench case was closed with o silk-worm-gut suture and healed perfectly. At the
close of the year there was nothing to note.
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Acip-rasr Bacinnr 1x thHE Comsvserival Sacs oF Rannrrs.

Om 13th June, 1913, a rabbit, into whose eye & picce of leper tissne had been inoenlated
three months before, was observed to have o slight, tenneions, muoesid discharge from
the inccolated eye. On examination of this discharge it wos discovered to contain
acid-fast bacilli. Two days later other rabbits, which had been incenlated with leper
tissue, were examined and acid-fast bacilli were found in the eyes of five out of eight
of them; mot only in the inoenlated, but alse in the uninceulated eye. Six healthy
rabbits wers then taken from the enclosure in which the stock of animals is kept and
smenrs were made from ihe contents of their conjunctival smecs, acid-fast organisms
were found in all of them. On the following day an examination was made of three
healthy rabbits which had never been in the enclosure, bot had been kept in a
soparate ouge ; acid-fast bacilli were not fonnd.

These acid-fast organisms produced no injorions effects opon the rabbits and their
presence was fo temporary menon of short duration. On 2lat June the organisms
were found in twe oot six rabbits faken from the enclosure. In one of those
animals in which they were not found on this oceasion, they had been abondant o week
before. On 24th June five rabbits, in which aeid-fast bacilli had been fonmnd ten days
proviously, were re-cxamined with the resnlt that the crganisms were found in umiy
ong of them. On 15th and 19th August fourteen rabbits from the enclosure and three,
. which had been isolated in esges, were examined with negative resulis, Bubsequently all
the rablais, which bad been inoculated with lepor tissne, wers re-exnminod, hut oo actd-fast
organizms were found in any of them.

The acid-fast organisms found in the eyes of these rabbits were arranged in clomps
and masses; o fow seattered bacilli were present. Some of them were indistingnishalle
from leprosy bacilli, bot, for the most part, they appeared to be shorter and stonter.

Attempts were made to obtain cultures of these organisms. On 16ih June six
rabbits were selected, in which acid-fast boeilli had been found in the conjunctival sacs.
From each rabbit, o tube of nutrient agar and o tube of serome-ngne were inocalated, The
tubes were incobated at 37°C.  No growth of acid-fust organisms was obtained.

On 18th June similar tubes wers inocolated from the same six rabbits. The tubos
inpenlated from three of the rabbits were incubated at 37 C. ; the tobes inoculated from the
other three were kept at room temperature. No growth of acid-fast organisms was
obtained.

On 2=t June, six healthy rabbits were examined and acid-fast bacillh wire found
in two of them. Smears from the conjonctival sacs of each of these rabbits were made on
nutrient agar and on serum-agar. The tubes were kept at room femperature. No growth
of acid-fast organisms was obtained.

On 27th Juoe o rabbit was solected in which acid-fust organisms were found in the
conjunctival sac. Two tubes of nutrient agnr and two of glyeerine-sgar were inocalabed,
One tube of each mediom was ineubated st 37° C. and the others wers kept ot room
temperatore.  No growth of acid-fast organisms was obtained.

PARASITOLOGY.
D, Btanton farnishes the following veport :

Btudies of the larval and Eupl.l stoges of Anopheles, Slegomyia, and other genera
of mosquitoes have been continned.  Specimens bred from ova laid by females in captivity
have formed the basis of this stwd HIIL]I?;.:I'E hoped by this means to avoid those inacouracies
which e liable to result in the aﬂlenm of such experimental work. The larval forms not
hitherto deseribed of the following species have thos been dealt with—Anopheles teseellatus,
Theohald ; Anopheles kocki, Dunitz ; Qehlerolatus nivens, Ludlow ; Bachionotemyio arancides,
Theobald ; Twniorhynckne (Culex) ager, Giles ; Culer mimeticns, Noe.

At the suggestion of the Director of the lmperial Burean of Entomology data have
been collected as to the distribution of the various species of .‘itugun;{iu in bhis and neigh-
bonring countries. It is considered that this information will be of value in connection
with any mensures which it may be decided to undertake to prevent the spread of yellow
fover to the Orient when the Panama Canal is opened to teaffic.

For the purpose of this inguiry material has been obtained from the following countries
in addition to the Federated Molay States: Somatrn, British Novth Borneo, Kelanton, Straits
Bettlements and Indo-China. In all of these ecountrics near the sea-const both Sfegoniyin

tafa, the known carrier of yellow fever, and 8. sculelleris are found in abundance

t inland only the latter species az a rule ; in Koala Lumpar, an inland town, 8. fosciefa

8 mm]nmt:iwly speaking a rare mmquitn. These mosquitoes have been fonnd breeding

in most onosual situations, in one instance in an uncovered bottle of mucilage; this

adaptability suggests that their eradication or effective diminution in vembers in thess
latitndes will be a difficult task.

Othor species of Stegomyia such as 8. rilineala, Theob. and the closely allied
tus nivews, Ludl. have only a limited moge of distribution in Malayn and are
easentinlly jungle mosquitoes.
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IIl.—ERRORS 1IN IDENTIFICATION,
Liistoni, Liston for Afhirastriz, Theobald
Punctulafus, Donite ,,  Tessellatus e
Willmari, James v Maeulntis o

A few wonls with referonee to thoze speeics which are commaon to Sumntra and Malaya
may not b in rtune.  Professor Donitz was engaged in deseribing the anopheline fauna
of Bumatea and Javn ot abont the same time that Mre, Theobald woas engnged on that of
Malnya. The eonsequence wis that many specios now known to b identical wore doseribed
under different names.  English speaking workers in Indin and elzewhere have for the most

rt adopted the nomenclatore of Mr. Theobald, in some cases neglecting the fact that
*rofessor Donite’ li.wcriElinna wora published ficat. [ have recently had the opportunity
of examining some of Donits’ prepamtions preserved in the British Musenm and of com-
paring Malayan with Sumatran specimens.

I find for axample that Donitz' dwepheles kocki is identical with the speciea known as
Chrislophersia Belli in India and which James and T fonnd to be identieal with Malaynn
specimens.  Theobald eonsidered that the peenline position of the abdominal seale tufis in
t-{':iB: gpecica warranted the crention of & new species and o new genns for its reception,
[onite” description of Eochi is however perfectly clenr on this point.  He ootes that the
peale tufts lie venirally and diverge from the middle line. The correct namo for this
g‘?ﬂiﬂ is therefore kocki, Donits.  Similarly elegans, Jamoes, is identieal with lemcosphyris,

nitz; ws, Donitz, and aieipes, Theobald, are identical with feltginosus, Giles ; deceptor,
Donitz, with fessellafus, Theobald ; while aconifus, Donitz, is very near if not identical with
Theobald's allirestris.

Excorps or Mararia IxFECTION 1IN ANOPNELES.

James enumerates the following apesies as proved carviers of malarvia in India: ﬂl!ﬁrlffﬂ#l-ﬂx,
Giles; fuliginomes, Giles ; lisfond, Liston ; sucealipalpie, James and Liston ; stephens:, Liston,
To this list must be added the species willmori foand infeoted by Mrs. Adie in the
Kangra valley.

Christophers states that in the Andamans Dedlowt is the enrvier of malignant malaria,

From Sumatra Sclmffner (1902) peported that be has obsoeved the development of
malaria parasites in an anopheline species reforred to by him ns * Anopheles I and which
Eysell elaims to be rossi. De Vogel (1910) also reports the snecessful infection of rossi
bred from salt-water pools.

From Formosa, Miyajima and Kineshita have recorded thot lisfoni and annulipes are
envriers of malignant malovia and sipensis of benign tevtinn,  Tauzuki found a species
 which ho refurs to as A, formosmnsis to bo a carrier.

In the Federated Malny States, Leicester has reported negative resulis in feeding
expeviments with rosei, sinenes and berlirestris, Waotson has recorded * willuer,” karwar
and “swmbrosus X a8 earriers; he notes that he foond both zygotes and sporozoites in
* willmori," but the details of obssrvations or experiments with other species are not given,
Jomes and T have recorded natural and exporimental infeetion in the species albirofris,
I have found maculalus, fuliginesus and sinensiz natorally infected and have observed
the development of the parasites of malignant malarin in olbirostris, foliginosns and

mienlodwa.

Having thns cleared the way by o statement of the recorded instances of malaria
infeetion in Anopheles, the evidence on which the slaims of anthors are based moy
now e roviewad.

Tue Lisrowx: Grovr.

The three species listond, enlivifecios nud albirosfriz may conveniently be taken together.
The first two have been shown by several observers, Stephens and Christophers, James
and others to be important agents in the spread of malavia in India, The species lstoui is
also stated to ocenr in Indo-China and Formosa, and in these countries alao has been fomd
to b o very dangerons spocies.

Major James and I veported ab the 1912 mecting of the Far Eastern Ascocintion of
Tropical Medicing that the parasites of malignant tertinn malaria readily undergo develop-
ment in the species allirostris and that woe had fonnd this speeies infeeted in nature.

(013 'i'ﬂapacimuns of albiroefrie taken in nature three were found to be infested. (OF 22
spicimens fed on blood containing malignant tertian gametoeytes, 9 were fonnd infected.
In one specimen which had fed several times, more than two hondred eygotes were countod.
& doveloped up to full maturity but the completod eyele with sporozoites in the
salivary gland was not observed. Major Lalor has re 1 finding sporozsites in the
salivary glands of a specimen of listoni var alboapicalis in Burmah—this specios is, 1 beliove,

ris,
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The commonest fype of rossi-like anopheles in the Malay Peninsula is thai species
or variely kuown as indefinafus, Tt differs slightly Irom typieal Indian rossi in the palpal
markings. One hnnd and fonrteen dissections of the mid-gut amd salivary glands of
Malayan specimens taken in nature showed no infeeted individuals and of 22 specimens fed
on blogd containing nomerons erescents none leeame infected. It seems improbable
therefore that this variety of rossi is & carrier in the Malay Peninanla.

Eysell cites Kinoshita, Banks, D¢ Voel and Sclinffner in support of his contention that
rossi is an important agent in the transmission of malavia.  His citation of Kinoshita is an
arvor as rosgt was not one of the spocies which that author foond to earry molaria in
Formosa. Banks experimented with the speoies ludiowi, thongh he afterwands coneluded
that this species was identical with rossi; in'a deseription has been leld to sngpest donbts
ag to the nature of the bodies which he helieved to be malavia parasites. Do Vogel says
that he was able to infect only specimens which had bred from salt water. Tt is now known
that fudiowi breeds by preference in such situations and it has been sunggeated that it wis
with this speeies that De Vogel dealt. Sehnffner's Anopheles I, according to Eysell,
identioal with vagne, Donite, and therefore with ressi; Giles.

Major Christophers working in the Andemans reconds fAnding two infected specimens
of ludlow: out of 55 examined and from his stady of the conditions thew concludes that
i the chief carvier of malaria in the settlement is hedlowi, a species which beeeds in and
about salt swamps.”

It muat be ndmitted that the evidence with regarnd to these rossi-like mosquitoes is vory
unsatisfactory and as they sro ecommon species everywhere in the Orient their relationship
to malarin is deserving of further study.

{ In addition to the species dealt with alove I have corrvied out cxperiments with the
following speciea with negative results:

Disscctions. “:::"h';::u.
Kartvari S 2 R
Barbirostvis ... LR | 8

This survey of what is known of the disteibution of Anopheles in the Orviental region
and of their v u.tiulmln'.ﬂ o mnlarvin roveals the fact that the most impoertant agents in the
aprend of mll.l:frlnlit malarin are that group of small brown anopheles which inelodes fstond,
cilicifacies and affirostria. These are harvdy sapecies, voracions blood suckers and intimate
in their assooiation with man,  Next in general importance is the * Nyssorhynelus " group
which comprises wculofug, fuliginoss and slephens.  The part played by such species

s fwelloiei, sinensis, noal wmbrosus is less clearly defived sl seoms to warrant Turther ingairy.

BLACKWATER FEVEL

Dr. Fletoher has eontinned his researches on this snbject and furnishes the following
POpOr: !

Eighteen cases of blackwater fever were reported during the yenr and, when it was
possible, the enses were visited and the wrine and blood examined. In addition to the
shove, four cases were roported in which the disgnosis was not confirmed.  In two of these,
the urine was ordinary febrile urine, containing neither blood nor albumen ; the other two

were suffering from gross lesionz of the bladder with accompanying hamaturia,

ing the {Zm 1012 only two cases of troe blackwater fever were investigated, The

ingrease in the cases veported durving 1913 is probably due, in part at lenst, to a eirenls-
issued in the previous year inviting medical men to notify enses of this disense.

Nationadity.—Though there are bot comparatively few Enropoans in the country, they
contributed a large proportion of the cases.  Eight of the patients were Europeans, six were
Indians, three Chinese and one Japanese. loobtless some cases of blaokwnter in Asintics
ereape observation ; sometimes they are not recognized cven in hospitals, for the arne is
voided in the urinal attached to the ward or, if the patient be very ill, it is passed toough
a hole in the bed-boasd, into an ion bucket where its colowe may be overlooked by the
dresser in charge of the ward,

Locality.—Nine of the cases orourred in the SBtate of Negri Bembilan, five in Selangor,
three in Perak, and one in Pahang.  All bot four of the patients were employed on eubhoe
mmhﬁ and, in nearly every instance, the district in which the patient lived was notorionsly
i s,

Quinine.—In three cases (Nos, 5, 6 and 18) the patients had taken no quinine
for nt least o weok, before the onset of the attack of blackwater, Al the pationts were
treatod with guinine daring the attack except two fatal cases ;. one of these was comabose
and died soon after his admission to hospital, the other was given quinine by the mouth bot
gever retmined it.  Threee cases were treatsl with small doses of quinine and ope died.
Two woere given fifteen grains a day aml both recoversd.  Eloven patients were trentod with
large doses of guinime—that i3 to say, twenly grams or more every twenty-fonr hoers, and,
of these eleven patients, nine recovered.
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Though it cannot be shown that the guinine administered in these cases, had any
inflnenee in eutting short the disease, it 8 goite evident that it did not have the effect
of prolonging it. To take o specific instance: case No. 10 was in hospital u ing
treatment for malaria when the blackwater appesred, which it did three hours after an
intra.muscnlar injection of ten geains of guinine. The injestions were not discontinued or
diminished ; another dose of ten grains was given four hounrs after the appearance of the
Llackwater, twenty grains were injected doring the eourse of the following day and,
theveafter, thirty grains, n day, were given by the moath. TIn this ease the blackwaler
lasted for only twenty-four honrs and, though quinine was continued for sometime after its
disappearance, in doses amounting te thivty gains a day, there was no relapse. The
patient was given quinine in large doses, before the attack, dorving the attack and throngh-
ont his convalesconce, When these points are considered in conjunetion with the fact,
noted above, that three of the patients had not talen guinine before the attack eame on,
it appears most unlikely that guinine ean be an important factor in the etivlogy of
blackwater fover.

Malarie.—All the pationts had snffered from malarin ; nearly all of them had soffered
soverely.  Most of them come from districts which were notorionsly molarions.  In every
instance o fever, which the patients themselves considered to be malarial, preceded the
attack of Llackwater. The presence of pigment in the lencoeytes and an increase in the
number of the large mononuclear elomeonts of the hlood, afforded  presamptive evidones af
rocent malarin.  In foar cases, in which the blood was examined less than twenty-four
hours before the attack, the pamsites of subtertinn malaria were found in every instance.
In one particolacly mild ease (No. 16), crescents and simple tectinn  parasites peosisted, in
the blood, thronghout the attack of blackwater. In the other cases the parasites were
destroyed, or disappeared, very soon after the onset of the disenso. i

The Bloed —The presence of sabtertinn parasites, in some cases, and the eollateral
evidenoe of malarin, provided by the inoreased proportion of the large mononoclear cells
and the presence of intra-lencocytic pigment, have been mentioned already. g

In five cases a few cubic cenfimetres of blosd were withdrawn from one of the median
veing of the forearm.  In each instanee, the zerom and the citrated pPlasmmn were of o muck
darker eoloar than is the cage with 'I"ll:lrhlll.l Ioad. In l|:|t'|bl,: of the Bve cases tHoﬁ, 12,, 13
and 153), the blosd wns obiained while the patient was still passing black nrine.  In one
of them (No. 15), the sorom and citrated plasmn were tinged with red, and the coloor
of the sernm matched a 025 per cent, solution of normal blesd in distilled water. Thiz
wns bhe only instance in w]:irl!]i':: oxyhemoglobin bands were seen in the serum.  In this
ease, when the urine began to clear, the red tinge disappeared from the serum which then
beeame yellow-colonved and no longer contained oxylemoglolin, In sase No. 12 the
sernm wos orange-colonred and contained methemoglobin, In ense o, 13 the cifrated
plosma waz of a gh'm:llinh-_\‘l:llnw colour, no Ilu,:mu'.glullin bands could be seen on
specirogcopic examination, but, when ammoninm sulphide and canstic potash were added,
the eharacteristio spectrum of hemochromogen appeared. In two other cnses (Nos. 14
and 16}, the blood was drawn off after the arine had become clenr, No hemoglobin wis
present in either the sernm or the citzated plasma,

Urine—In all the eases, except two in which methemoglobin was found alone, the
urine passed during the attack contained oxyhsmoglobin; in four cases, this was mixed
with metbwmoglobin, The deposit, in the blackwater urine, consisted of blood-debris,
ehiefly in the form of minute, yellow globules, one or two microns in diameter, which gave
the smme staining reactions ns med blosd-corpuseles.  In some cnses noedles of hematoidin
wore seen, mixed with the globules, Tubulur easts were always presont. These casts,
which are commonly known as hemoglobin-casts, were of 2 brownmigh-yellow eolour; th
were composed of blood-delris nmd o fow epithelial cells,  In some cases the urine contsin
wpthelind cells feom the venal pelvis,

Morbicd Anslomy.—1t was possible to earry out an autopsy in only three of the fatal
cases 1 in one of these the cxnmination of the material obiained has not vet been completed.
As in formoer coses, it wos in the liver that the most striking changes were enconntered.
In ihis g, thers was a profonnd destroetion of the liver cells nronnd the hepatin veing.
In the cells of the portal zones there wos o dok pigment which contained iron in loose
organio combination. 1o the central zones there were blocks of yellow, iron-free pigment.

Many of the kidoey tuboles contained casts, composed of yellow blood-debwis, - In these
eusts, nnd in the epithelinm of the eonvoloted tubules, thos were fine granoles of bown
rmmlmt- which contained iron,  In all cases, dark brown pigment wis found in the spleen,

iver and kidnoys.

ExrerimesTs witTh THE SErRUM aXp CORPUSCOLES FROM CASES oF BLACKWATER.

In three eases, expeviments were nndertaken to determine, firstly if the sorum contained
any antibodies which were specifie for lhiman vorpuseles, and seeondly if the corpnscles of
these paticnts were smore readily suseeptible than normal corpuseles, to the action of human
gerum.  Many normal human sem contain iso-agglutining, some anthors state that they
may contain i=olysing ; morcever, in some healthy persons, the uan.ﬂnleu appear to be
especially suscoptiblo to the action of the serum of other normal individoals.
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The result of these experiments was negative: the serum from thi peripheral blood of
the cases of blackwater examined, contained no specific antibodies for other human
corpuscles or for washed corpuseles from the same sonree as the sernm; nor were the
blackwnter corpuscles more vreadily lysed or ngﬁlnl:iuatud, than normal mrsnuxrins, by the
action of novmal serum. It appears most anlikely that an autelysin shonld b foand in the
sernm of blackwater fever, for as goon a8 such an antibody passed into the civenlation it
would be anchoved by the corpuseles in the blood stream,

The following are the details of these examinations :

{Cage 14).—Blood was deawn from this patient on the third day of his illness, afier the
pring had become clear. Fresh normal human serum was added @ (1) to normal human
WI.'P'I.INI.IPG: {ﬂ} by o0 aoles from a case of subtertian malarin ; {3'} ] l:u;prpun.l;]u.u from this
cnge of blaelwater. he normal eorposcles and the molariasl corpuseles wers not aggluti-
nated or lysed. The blackwater corpuscles were slightly agelutinated when 0.3 e of
fresh normal serom were added to 0.1 c.e. of o 20 per'cent. emulsion of the corpuseles,

Bernm, from this case of blackwater, did not agglutinate or lyse its own corpuscles ;
but it agglutinated normal corpuscles and malarvial corposeles, hen, in addition to the
blackwater sernm, homan comploment was added, there was slight lysis in both cases. [t
was thonght that the blackwater sermin might contain o substance which had a selective
action npon corposeles containing malarvial parasites. This was found not to be the emse.
Blackwater serum and complement were utll:?ml to an emulsion of corpuseles many of which
eontained subiertinn rings.  After twenty-four howrs, when abont holf the corpuseles had
undergong lysis, slides were propared from these which romained.  The corpuseles eontain-
ing parasites wore, proportionately, a8 numerons as before,

(Cage 15)~—DBlood was taken from this ense on three occasions: (1) seventeen hours
after the onset; (2) on the third day ; (3) on the fifth day. - When the first two samples
were taken, hematorin was still present.

Sernm.—Bamples of serum, from these three specimens, were added to the following
corpuseles : (A) corpuscles from a normal person ; (B} corpuscles from s case of untreated
severe subtertian malaring (1) corpuscles from a patient with severe subtertian malavia,
who had received thirty grains of quinine sulphate two honrs before.  None of the three
sumples of sernm produced Iyvsis or agglotination of any of the three samples of corposcles,
exeept in the case of serum (3) which cansed slight agglutination of the corpuseles (),

Corpoasles.—Emulsions of washed corpuseles prepaved from the three specimens of
Dlood denwn from this patient were added to: (a) sernm from & normal individoenl; (5) sorom
from o case of uotrented, severs, subiertian malaria; (¢) serum from a patient with severe,
subtertinn malarin, who had received thivty grains of quinine sulphate, two hours before ;
(d) serum from s man with o wound on his foot.  No lysis or agelutination oceurred except
whers sermm (d) was employed; this serum not only agglotinated the blackwater
corpuseles, but alse the corpuscles from all the other cases (A), (B) and {C]).

(Case 16).—The serom derived from a sample of blowd taken from this pationt, on the
day after the hemoglobinuria had ceased, was added to washed eorpnscles, from a normal
ingivi:'lnul, with the result that the corposeles were sivongly agglotinated ot not lysed,
The serum freom the same normel individual produced slight agglotination of the
blackwater corpuscles.

Exrerimests withn Warery Exteacrs oF tue Livee axp Sriees or
BLrLickwaTER (AsES.

The profound destraetion of the parenchyma of the liver which has been observed in
the fatal enses of Dlackwater investigated here, suggested that the immediate caose of the
blood-destroetion might be found in this ogun,

In two cases, an extract of the liver was mads by }m.l:sill_g pieces of the organs throngh
a mineing machine and adding distilled water in the proportion of 8 co. to one gramme of
mineed liver, and allowing 1t to stand over night, in the ice-box, at OF G The nexi
morning, the mixinre was filtered, fist throngh asbestos amd, then, through o stevile
Berkefeld Glter. Sodinm chlovide to the amount of 0.8 per cent. was added to the filimte.
This extraet was then added, in graduated quantitios, to normal human corpnseles obtained
from geveral sounrees and to corpuscles from o ease of blackwater fever, but wo lysis or
agelutination eeeared.

Experiments were also made with a watery extract of the spleen.  One part of mineed
apleen was added to 99 parts of distilled water and kept for fonr daya at 07 (0 The mixtams
was them centrifoged and the supernatant fluid cmployed.  In guantities of 002 e, this
extraot produeed agelotination and partial lysis when added to 0] e of 20 per cont.
emulzions of pormal corpuseles and of corpuseles from o cose of malavia.  When sernm and
corpnselss from the swooe cose were mixed, bofore the extenel wos added, the serom
inhibited the lysis of its own corpuscles,

No conclusions can be drawn from these experiments uotil control ebservations have

been made and until other methods have been tried for making extracts of the organs.






|
. |
= A
AihARAj | 1 1 BalFFL .
! Lil L [ { i 1 1 = i
i i ;
|
LY | 1 ThE
: (B 3 5 ) aigriEkih Fosh ) A5 T | o 0 1 - .
5 AL
L |
A
1 o | 1 I 181]
1 X i 3] T 1 i 0
|
|
i 1 1 1 {
1 AR ! T T
L
| The 2] 1 .
1 N




32

Crixreasn Derams or Cases.
Cose 1. Februnrey 26th, 1913,

A European, planter, aged 35, from Scremban in Negri Sembilan.  He had been in the
eountry for sboot twelve months, He had sulfered mueh from fever and was in the habit
of taking quinine and aspirin irvegularly,  When he was admitted to the Seremban Hospital,
hiz urine was black and had been so for two doys.  His temperature was 102.5°F.: but no
malarial parasites were fonnd 1n his blood. He was treated with quinine, in the nsual dosos
employed in the treatment of ancomplicated malarin, and he recoveroed.

When his urine was examined hore, on the sixth day of his illness, the spestross
showed no trace of hemoglobinari, but the nrine contained a little albumen and the yellow
granular casta which are generally seen in cases of blackwater fever.

Cnsoe 2. March 22nd, 1913,

A Enropean, planter, aged abont 30, from New Loba Estate in Negri Sembilan. He
had lived for four years in the Federatod Malny States and hod soffered, during the whole
of that period, from frequent atineks of malarin, for the core of which it was hig costom to
take guinine and aspirin,  Ou the thinl day of his Inst attack of fever, for which he was
taking quinine as wsnal, his wrine became black and he was admitted to hospital on the
following day. His urine, which was the colour of porter, contained mothmmoglobin and a
fow casta. No purasites were found in his blood.  Ho was given gqoinine intra-muoseularly
and by the month, His urine became clear on the fonrth day.

Case 3. April 4th, 1913,
A Tamil, cooly, aged 20 years, frome the Tanjong Malim Rublber Estate at Tanjong

Malim in Perak.

This man had auffered twiee from © fever ™ during the two months prior to his attack
of blackwater. He was in the habit of taking five grains of quinine daily as a prophylactic.

When seon, he had been smffering from blackwater fover for two daye. He was
anmmie and jaundieed, and his spleen waz enlarged. The urine, st this time, was the
colour of elaret ; it contained a small amount of amerphous blood debris, urie-neid oryvatals
and a little albumen. No casts were seen. The patient was passing n fair quantity of
arine. Spectraseapie examination ghowed the presence of oxyhmmoglobin and o small
quantity of methamoglobin,

This patient wos treated with bihydrochloride of goinine, throe graing every three
honrs. The urine became elear on fle thind day amd he recovered,

Case 4. May 21st, 1918

A European, planter, aged 26 years, from a rubber estate (Bute) in Negri SBembilan,
He had suffored fregquently from malavia for several vears in Assam, in Johore and in
Malneen, before he enme to Negri Sembilan three months prioe to his attack of blackwater
fover. He was in the habit of taking quinine fnirly regularly, and doring the last three
months, he had had only one attack of fever.

Five days before his arine was examingd ot this Institate, he had o rigor and, shortly
aftorwards, passed very dork orine.  Two doye Iater, when he wos admitted to the
Soeremban Hospital, he was passing o smnall amount of bleody urine ; he was very restloss
and vomited almost incessantly, Ower his aldomen, shonlders and elbows there were dark,
purpuric blotches. He was trented with intrae-musealsr injections of guinine and also
received injections of normal saline solntion and horse-seram.  This case terminated fatally.

A spectroseopie examination of the urine demonstrated the presence of exyhemoglobin.
The deposit was composed of blood-debris, bocterin and numerons quul.mn::g oells.

No parasites were found in the blood-smears. The white cells were in the [oiln:m'ing
proportions :

Polymorphonnolears o
Bmall Lymphoeytes T e Triai i e e E E ]
Large Mononueleara n
Eosinophiles g 11
Mast cells ... il

Caze 5. Angost 2nd, 1913,

A European, miner, aged 30, from Gope in Perak. This patient had suffered
a great deal from subtertinn malaris and he had had o l'.lmvinn.n attack of blackwater eight
months before. He was not in the habit of taking gquinine and he had been suffering from
fover for some time when he, suddenly, became uncouscions while at work. n the
following day he was admitted to Bata d-nju.il Hospital in & condition of delirium, and he
died about twenty-fonr hours Inter. A snmple of urine, taken on the day of his admission
to hospital, was of & dark mshogany eolonr, It contained a small quantity of oxyhemoglobin.
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There was a copious deposit, eonsisting of blood-debris, hematoidin needles, * hemoglobin ™
casts, granular and fatty casts, and o fow epithelinl eclls, The wrine showed s clond
of albomen on boiling.

In a sample of orine taken on the following day, no hemoglobin bands could bo
detected by speetroscopic examination, and no bloed-debris conld be seen in the deposit
which eonsisted, lnegely, of fatty and granolar easts containing a few epithelind cells,

No parasites wers found in the blood, which showed o moderate degree of poikiloeytosis
and the presence of a few nucleated red colls. A differential count of the white eells gave
the following result:

Polymorphonuelears ... al
Small Lymphoeytes ... a2
Large Mononuelears .. (e el I
Eosinophiles ... .. 0

All the organs reccived for examination were in an advaneed stage of potrefaction, so
that sections, made from them, conld not be stained for microseopical examination.

The liver showed a quantity of free ivon in the centre of the trabeenle of the portal
gones of the lobules, Townrds the middle of the lobnles, alzo in the centre of the trabeesnl,
there was pigment of o golden colowr. | There were abundant graonles and lamps of
malarial pigment in, and near, the walls of the eapilluries.  The liver was so much altered
b? post-mortem changes that little conld be learned from stained seetions.  The contral part
of many of the lobules had nndergone necrosis with fragmentation of the trabecule,

The spleen-pulp was crowded with patvefastive mganisms, the nuelei and eolls had
lost mll power of differentinl staining ant.{ the histologiesl strneture of the ovgan hnd been
destroyed hl';' decomposition. Lorge blocks and fine granules of malarial pigment wers
present in abundance,

In the kidney, putrefaction had advanced too far for anything to be learned from
sections of that organ.

Case 6.  August 3rd, 1913,

A Malayalum, cooly, aged 32, from a rabber estate (Sungei Bulit) in Pahang. He had
lived seven years in Pahang and befove that, for three years, he was in Penang and
Provinee Wellesley.,

Thiz man had suffered from blackwater fever thres rears before his present attack,
when he was working on anothar estate (Cheroh). On that ooeasion his nrine was hlnck
for ten days. Singe that time he had been employed on a more healthy estate and had only
once had fever. The first symptom of his present attack was the passing of black urine.
Two- houra later he had rigor and felt feverish, He had taken no guinine before he

d the black nrine. On the following day, he was admitted into Raonb Hospital,
En the third day of his illness no moalueml parasites weres found o his blood, but the
Medieal Oficer in charge of the ease reports that he found them on the fourth and fifth
daya of the attack.  Blood-smears, made on the evening of the fifth day and examined here,
contained no parasites.

The white ealls ware in the following proportions :

Polymorphonuelears .., .., LY
Small Lymphooytes ... T T o ol
Large Mononnelears ... e s . 1B0
| e o S IR~ iR e T

The nrine became clear st the end of the fourth day. A specimen passed at 3 pom,
was the colonr of porter and eontained oxy-and methemoglobin, hmmoglobin casts and »
few epithelial cells. When boiled, the specimen was almest solid with albumen, Urine

five howrs later contained a little L!EE albumen and no blood could be recognized by

'l.mmpiz. examination. In a apecimen passed at mid-night the amount of albumen was
slightly reduced, granular easis and degencrate gpithelial eells were present, but no blood.

This patient was treated witll‘?iuiniuﬂ: thirty grains a day by the mouth and he was
given saline injections.  He recovered,

Case 7.  Aunguost Sth, 1913,

A Chinese cooly, aged 42, from a robber estate (Gedong Lalang) in Serembon.  This
man had lived for twenty years in the Malay States and, for some time, he had soffered
from malaria almost continnonsly, Ho took quinine imregolacly and, the day before his
attack of blackwater began, he had taken thivty grains.

The urine and blood of this pationt were examined on the first day of his attack., The
nrine was a dark port-wine coloor; it contained oxyhemoglobin, a little methmmoglobin
and o deposit, which consisted of amorphous blood-debriz and a few epithelial cells. On
boiling, a dense elowd of albumen appeared.
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Case 11, October 6th, 1913,

A Ceylonese clerk, aged 25, from Seremban. He had lived in the Malay States for
five years. He iz employed in the Federated Maloy States Railways and, for some time
hefore his attack of blackwater, he had been on duty as a velief-clork, going from place to
gl.ua ta act for snch members of the staff as were ill or were absent om short leave. In

[ay, lie contracted malarin at Perhentian Tinggi in Negri Sembilan and, since then, he lad
had abont twenty attacks of fever for whirhgfe took guinine irregnlarly. He had never
suffered from blackwater before,

On Oetober Srd, he wos admitted to Seremban Hospital soffering from sobtertian
malarin, He was given thivty grains of gquinine sulphate on each of the fivst two days
after hiz admission, Three davs later—that s on October Gih, he had a vigor, his
temperntore vose to 108° and bhe passed black arine.  In the evening his temperninre eaimne
down to novmal and did oot cise agoan, No ]'M.II'I.II.EIL'!! were found in his blooed after the
appearanee of the blackwater. The administration of quinine was not suspended : twenty

ins of the biliydrochlovide of quinine were injected into the muscles, daily, for the next
ar days, and thereafter he veceived thirty geainz a day by the mouth, Vomiting was
severe and lasted for twelve days.  The patient meeoverel,

The nrine an the day of the atiack of blackwater wis so darck that it was necessary o
dilute it four times before it eould be ecxomined with the spectroseope.  On boiling, it
became solid with congulated albumen. There was o plentiful brown deposit which
vontained venal costs of amorphons blood-debris, bnt consisted, principally, of o loose

it of the same material. Spectroscopie examination demonsteated the prosenee of
oxy hsemoglobin,

Case 12,  Ootober 14th, 1913,

A Tamil, aged 13, from Bongsar, near Kuals Lampar.  This boy bad lived at Bongsar
for n year.  Ho had suffered o good deal from subiertian malavia and had an enlarged splesn.
Before this attack of blackwater he had not had fever for a mounth ; bat, on the 1dth of
October, he became ill and. the cstate dresser gave him  qoivine: ten grming of the
'I:-ih:'ﬂpmhiujrld-u in a mixture,  Co the 13th, the fever continued and he was given twenty
grains of quinine in twodoses. On the Léth, he still had feverand at 8 o'clook, ten grains
of gquimne were admimstored, Thees bos Inter he passed davk, bleed-colonred neine,
hiz pulse beeame mapid aoid he was very ill,

The urine resembled pure blood and it was necessary to dilute it five times before i
could be trozeoped satisfactorily. On boiling it becnine o solid eake of congulated
albumen, he deposit, after centrifnging the avine, was small and consisted of amorphons
blood-delwiz and a few small “ hemoglobin™ easts.  The speetroscope showed the presence
of oxyhmmoglobin and methemoglobin,

The blood contained no parasites.  There were o fow normoblasts bat no potkiloeytosis,
The white cells were in the following propordions :

Polymorphonnelears ... 5.7
Lymphocytes ... e e 1.4
Large Mononuelears ... i 17.4

Eosimophiles ... o o G o A

On the 15th, the patient’s fever continned; but his avine, thongh still ved, was of o far
lighter tink than on the previons day amd it was casy to see the oxylwmoglobin bands
without provious dilution, Schlesingor’s test demonstrated the presenee of wohilin with
the characteristic band near the F. line of the speetrom.  When boiled, the urine no longer
became solid, but only a thick cloud of altmmen was congulated.  As on the previons day,
the deposit eontained small hwmoglobin casta, but, in addition, there were some large easts
aof the same material, probably from the colleeting tnboles, and also epithelial casts and
lavge epithelial cells,

On the same day 2 e.c. of blood were withdreawn from the median basilie vein,  This
blood was divided into two equal paris: 1 e, was allowed to oot in o test-tobe and 1 e
was poared into a solution of sodium citrate, Twenty-four houwrs later an examination was
made of the serum in the one tube and of the supernntant Auid in the other s in both eases the
tluid wos of an intense J‘Elll}w’ colonr, there was no |hillk I:J'I'lgvl.-. The AT [P X -
tion of the serum showed the presence of a trace of methemoglobin, but in the eitrate
solution none could be seen.  When ammoninm sulphide and eanstic potash weee sdided o
the two tubes, there appesred well-mavked bands of hemochromogen, The blosd was
more watery than on the previeus day and in the smears the red eells showed some degres
of poikilecytosis and o few normeblasts. The lencocytes were present in the following
proportions :

Polymorphonuclears ... ... .o .. gl Metadepy 08
Lymphooytes ... .. e L S [T
Large Mononunelears ... 12.4

Oun the afterncon of the sama day, 15th Ogtober, the temperature fell to noenml aod,
the next morning, the wrine beeame clear.
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Case 13,  October 20¢h, 1913,

A Eurepenn, planter, aged 27, from Branscombe Estate, Batu Tiga, in the State of
Selangor. He had been in the country for four yesrs. During the three months preceding
his attack of blackwater he had saffered from fever twice a week and, on this neconnt, he
had been taking fifteen grains of guinine every day.

On Oetober 20th, he passed a ping and a half of dark ved orine. He was admitted to
the European Hospital, Kuala Lumpur, on the evening of 215t October. No parasites were
found in his blood, His temperature was 104°F. He waz vomiting frequently and com-
plained of severe pain in the pit of the stomach. His skin was saffron-colonred. Hig
spleen was l_lﬂl.ll.['ﬂ'l,‘l‘.. From the time of sdmission to the hospital, uniil his death forty-five
hours later, he passed only four and o balf ounees of orine; doring the last twenty-four
honrs there was complete suppression. The patient was given large guantities of saline
solution per rectnm and quinine by the mouth, bat, a5 he vomited everything, he conld have
absorbed little or no guinine. He died on 28nd October, less than sixty.seven honrs after
the onset of his illness.

The urine was the colonr of porter and contained a ecopions deposit which consisted,
almost entively, of hemoglobin in the form of minnte irregular globules. Bome of these
formad tubalar casts, many of them being of large size.  The most striking featore of the
deposit was the prezence of a large nomber of epithelial cells, some of them round, some
oval and some pyriform.  Many of them contained two nuclei and all of them wore stained
own., The spectroscope showed that the worine contained oxyhemoglobin., Tt was
necessary to dilute the urine five times before it eould be spectroscoped.  On boiling the
uring became solid with albumen.

The blood was examined on the second day of illness and again on the day of the
witient's dentl.  On the latter doy, lalf o eonbic contimetre of blood was drown from s vein
in the arm and pot into 10 e, of citeate solution,  The snpernatant fAnid, after twenty-fonr
hours, was hl‘igi]t yullow colonr resembling a solution of previc noid.  No hwmoglobin bands
wers soen Imt on adding ammonium sulphide and canstic potash the absorption bands of
hemochromogen were very clear. A differentiol connt made on the 21st Oetobor gave the
following result:

Polymorphonuelears .. Thab e . BT per cant,
Small Lymphocytes ... e Ll
Large Mononuclears ... . . . M i

No malarinl purssites or normoblasts wees fonnd on either day. On the second da
the blood was so watery that it was diffienlt to make satisfactory blood-smears.  In Izuli
specimens there were mouy broken polymorphonnclear lencoeybes.

Case 14, Oectober 30th, 1913,

A Tamil, elerk, aged 38, from Cheviot Estate in Negri Sembilan.  He had been in the
Malny States for three and s half years, dorving the whole of which time he had beon
employed on the same estate.  He took quinine whenever he had fever, but not at other
times,

Three weeks after his avrival, he had an attack of fever, and, during the first year of
his stay, he had fover abont once a week. Throughout the second year, ?m had faver onee
a month and, during the third year, he snffered from oceasional attacks which lasted a few
hours but were never severe enongh to prevent him from doing his work. He had never
suffered from blackwater before. Ha had fever on the 28th September and took twenty
graing of quinine. The next morning he passed black urine and vomited. He was admitted
o the Seremban Hespital on the 30th Beptember. His temperatnre was 101.4° F.; but it
cime down to normal in a few hours and did not rise again. His apleen was enlarged and
venched a little below the umbiliens. He was treated with quinine : twenty grains of the
hibydrochloride injected into the moseles daily. The vrine cleared after foriy-cight honrs
and he recovered.

The wrine passed on the 30th SBeptember, the second doy of his illness, was of a
brownish=-red colonr. On boiling, a clond of albumen appearad. The deposit in the urine
was not very copions. 1t consisted nlmost entirely of minute globules of hemoglobin which
mensured one to two mieromillimetres in dinmeter and stained, like erythroeytes, a bright
red with eosin or fochsin.  There was a small number of easts in the mpml:it, composed of
hamoglolin spherules and o very few eells.  Spectroscopic  examination showed the
presence of oxyhemoglobin.

The sernm from a specimen of blood drawn on the thinl day of this patient’s illnass,
after the urine had cleared, was rather highly coloured. No hwmoglobin bands conld be
detected by the spectroscope.  No parasites were found in the blosd,  The white eells wers
present in the following proportions :

Polymorphonuclears ... ot I fikiRil
Liymphocyies ... e 275
Large Mononnclears .. 13.5
Eosinophiles ... o sl 3.0
Mast eclls i i i A e i i 0.5
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Case 15, November 1éth, 1913

A European, planter, aged 28, from Colwall Eatate, Kajong, in the State of Selangon
He had been three years in the Federated Malay States and had always worked on the
same estate. A few years ago, this estate was notorvionsly onhealthy, but, now, it hes
greatly improved, thongh the spleen-rate is still higl, This patient hoad sofferved from
tertian malaria about four months before he was attacked with Llackwater, bat, apart from
that, he had been wnusually free from fever for some time.  He did not take quinine exeept
when he was suffering from fever,

On November 14th he had fever and took twenty-five grains of guinine R11|11||=|.le. i Ewi
doses ; five hours after the second dose he had a vigor and passed black aeine.  On the
following day he was admitted to the Eoropean Hospital at Kvala Tompor.  The orine
remained dack until the fourth day when it was a little lighter in colonr. 1t sleaved on the
fifth day, when no hemoglobin could be deteoted by spectrossopie examination.  Throngh-
out his illness, this patient passed large quantities of urine.  Dorving the fiest day he passod
abount fifty ounees and therealter over one hundved onnces in each twenty-fonr hones,

The orine was darkered in colour and spectroscopic examinotion showed that
contained oxyliwmoglobin and a little methemoglobin,  On boiling, it become solid.  The
deposit contained blood-debris and hemoglobin easts.

The patient's temperature vemained high thronghout the course of his illness,  He had
several ra and vomited frequently. hough the nrine cleared on the fifth day the
patient did not recover but died early on the seventh day,

Mo parasites were found in the hlood of this patient after the onset of the bluckwater,
On the second day of his illness the white cells were present in the following proportions :

Polymorphonnolears e o e o el

Lymphocytes ... o P )
Large Mononnclears ... o o e L0

Mast cells... PR i
Two days later the numbers were :

Polymorphonuclears .. Les = ey ]

Lymphocytes ... SR L
Bape Mononuelsars  ar Uil i e o o i e 176

Eosinophiles ... .. W T S R
Mast cells... “un s i

Beventeen honrs after the commencement of the attack a specimen of blood was
withdrawn from the patient’s arm and allowed to elot. The resnlting sernm was red amd
matehed o 0.25 per cent. solotion of normal Blood in distilled water, It contained
oxyhmmoglobin, In n seeond specimen drawn two days later, when the weine was

inning to clear, the serum was no longer ved but orange-colonved. No hwmoglobin
could be detected in it by spectroscopic ezamination.

Pogt-morfem.—Examined eight howrs after death, all the tissnes were found to bo
stained yellow. There appesred to be but little blood in the body and it was pale and
watery., The ﬁl}alm“ wis glightly enlarged and, though rigor mortis was present in the
limbs, it was diffluent. A fow olil ndhesions pussed from it to the abdominal wall.

Liver.—In the outer, portal zones of the lobules there was but litile altertion from
the normal condition. The liver cells were slightly swollen and some of the noelei did not
stain well. In this zope there were fine granules of a davk gepin-colonved pigment along
the centre of the tenbeculw. This pigment eontaimed ivon in leose organic combination,
rendily set free by dilote minecral neids. Towards the inner pact of the portal zoues the
trabesulm were broken up and the cells contained s light yellow pigment mixed with the
dark granules already mentioned. At the centre of each lobole the liver tissne had
undergone profonnd destruction. The parenchymatons cells were broken np into ronnded
masses containing yellow pigment which did not contain free iron or ivon in loose organic
combinntion. In this central zone the nomber of nuelei was inereased @ prominent among
them were gome which stained darkly and were muoltilobed or undergoing division.  This
inerease of neelei was in no sense the vesult of a small-cell infiltration, it was more
apparent than veal, being in part, ab I:El_',‘ rate, un aggeegmtion of the noelei of the
eonnective tissne, the strands of which had come together owing to the absorption of ihe
intervening parenchymatons cells, In some of the loboles lwmorrhage had  ocenried
into the central zome of disintegration, There was no futty  infiltestion or bty
degeneration. The vessels and ducts in the portal eapsules appeared to be normal,

The Spleen.~—This ovgan contained a rather large amount of malwial pigment. No
malnrial parasites were seon. Tho ineroase in stee was due to an hyperplasio of the pulp. A
striking feature, in the sections of this organ, was the comparatively small nnmber of the
ved blood corpuseles,

The Kidoey.—There were bot slight pathalogieal ehanges in this organ. The glomeruli
were normal,  In the laming of the convoluted tabales there was an mnal'lrllunu, granulae
deposit which contained iron in organic combination. Thee was also a little ivon in the
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epithelial cells lining these tubnles, There was no blocking of Henle's tubes, or of the
collecting tubes, with masses of blood-debris. The eapsule of the kidney and the connective
tissne were normal.  The eapillary vessels of the cortex were slightly dilated and sontained
a quantity of pigment in the form of intensely black granuoles, which did not give the
reactions of ivon.  Muoch of this siglmub had Leen taken up by the endothelinl m]Euf the
vesaels so that they were outlined with black.

Case 16. November 27th, 1913,

A BEuvopenn, planter, aged 24, from Dindang Estate, Siputel, in the State of Perak.
He had worked on this estate for two and o half years bot left it o month before his illness
and, during that month, be had been living in Ipoh. He had fever very frequently and had
tnken quinine irveguloely.  He had never had blul:'kwnt'u-r before,

On 25th November he lad fever with rigors and took two Hu'mn of quinine snlphate,
IJurinjF the night he vomited and ab & a.m. on 26th September he passed dark urine,

was admitted to Batu Gajah Hospital on the same day, five honrs later, with o tempormbame
of 101.6° F.  He had o rigor a few hours afterwards,  There was a little vomiting on the 27th.
His spleen was palpable and he wos eather yellow.  During the first iwenty hours after his
admission le passed thivty-two onnees of urine,  He was treated with perchloride of merenry.
and also recerved small doses of quinine for the fivst few days.  The orine beeame clenr of
hlaod in about twenty-four hoors saud the patient =oon recovered.

Urige~The wrine pussed in the envly paet of the fivst day of his illness wos of o rod
colour.  Bpectroscopic examination showed that it contained methemoglobin,  There ws
a deposit, not very copions, which was composed of hemoglobin debriz in globular form,
easta of the same matervial, a few spithelial cclls and some ammoninm bivrate, Albnmen
was present in considerable guantity.

The urine passed doving the afternoon and night of 26ih November (the first day) was
considerably lighter in colour and eonld be examinsd easily by the spectroseope withont
dilating it. Methemoglobin wis still present in small amount,.  The deposit was of the
same charneter ns in the enrler specimons but b contained more ammonium binrate.  The
urine passed daring the next morning, 27th November, was appavently elear of blood. A
zi}'reci:nnn passed at 1080 am, was of a bright yellow colonr. The spectroscope did not
show the prosence of Dlosd,  Ammoninm bimreate cl'IJ'al,ulu were presomt, and o few grannlae
hemoglobin easts with o numbar of adhevent epithelial cells. i

Tond.—In this case the white blood cells were present in the following proportions :

—

Knmbor of howrs after commancement of attnek. l i} 12 20 a0
e el [ R _
Polymorphonuelears ... | i (it Gk 0
Lymphooytes ... o e 14 145 185 235
I.du'gg Mononuelears .. e 152 153 j L3 1z
Eosinophiles SR - T i 3
| | |

On the day of this patient’s admission to hoapital, abont six honrs after the commense-
ment of the attack and when he was pnssing black nrine, o fow orescents and ﬁn'ung simple
tertinn  pamsites wens fonnd in his Blood. On the evening of the smme day malaril
wnsites were still present ond they were fonnd again on the following day, after the nrine
]mj Lo clene of blood.  Malaal pigment was seen in some of the polvmorphonmelenr
cells,  Basophile granules were observed in many of the corpuscles %Jut there was 10
poikilecytosig, nor were any normoblasts present, ]

O the secomd dey of this patient’s illness, 27th November, o sample of blogd was dmwn
off from the medion basilic vein, At this time the urive was free from hamoglolin bul
contuined a Litthe albomen,  The serum was of o yellow eolour, much darker than uswal, but
the spectroscope did not show the preseoce of hamoglobin,

This serum sgelutinated a certain sample of normal corpuseles very strongly and the
corpuscles of this ease were agglatinated, bot net o steongly. by the sernm of this same
normal case. 1

Case 17. November 25ch, 1913,

A Japanese, ferale, aged 88, from =epawang Eatate in Negri Sembilan,  She lid lived
fur twelve years in the Federated }In'la_? Himios. ﬂcc:w:innn]ily she snffered from slicht
fever, nud, ns a role, took o capsule of guinine sulphate every three or fonr days,  On 23th
November she had fever amnd took live ing of guinime. On 26eh she was betber
and again took five grains of quinine.  On 27th November at 6 a.m. she +1 black urine.
On the same doy she again took five grains of quinine. On the fuIIuwing day, 28th
November, she was brought to the Seremban Hospital. She was retching and vomiting.
Her temperature was W0°F,  She was passing very little nrine. 1t was nol measared.
Bhe was given thirty grains of guinine bihydrochlovide, intra-muosenlarly, in three doses,
between the time of fier admission and ber death which took place twenty-four hours Inter.
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Urine.—A sample of wrine passed on 28th November, when she was admitted io
Beremban ital, wag dark-red in colour and it was neceszary to dilote it four iimes
before it conld be examined satisfoctorily  with  the spectroscope. It eontained
mhn}n::ﬁluhin but no methemoglobin, O boiling, the urine became almost solid with

lated albomen. The deposit contaimed much amorphons bleod-debeis and many casts
of the same material. Some of the casts eontained o few epithelial cells and some wers
entirely cellular. ]

Blogd.—The blood slides prepared from this ease were unfortunately spoiled by damp
in trangit, so that no blood eonnt conld be made.  No malarvial parasites were fonnd.

nse 18, November 26th, 1914,

. A Malayalnm, 1 40, & cooly on Sungei Tinggi Estate, Kuala Selangor, in the State of
Balangor. e had n fonr months in the eountry. Two monihs before his attack of
blackwater he had suffered feom fever.  During the st two months he had not taken more
than three or four doses of quinine and he hal received none for more than o week before
the onset of the blackwatoer,

On 25th November he was admitted to Rantan Panjang Hospital suffering from fever,
D, Harrizon examined iz blood ard found ihat 'mthriall parasites (snbtertian rings) were
pregent.  No quinine was given that day, and, on the following morning, 206th November, he
Fnued black nrine. He was treated with guinine bilydiwehloride. The urine eleaved in
orty-eight honrs and e revovered.

Drine—~The nrine passed on the first doy of the attack contained oxyhwmoglobin,
There was a deposii which consisted of amerphous blood-debris and o fow ensts, On
boiling, & clond of albnmen sppeared.  On the third day, 25th November, no hwminglohin
eould be detested by speefroscopic examination, aml there was no albumen present.
Behlesinger's test demonstrated the presence of a quantity of wrobilin so considerabla that
it wans necassary to dilute the nrine before the charactevistic band, near the F. line, conld be
geon with the spectrossope.

Blood —Thongh malavinl parssites wors peesent on the day belore the atinek of
blackwater, none wore fonund after it had begun, The mest striking feature of the blood-

smear was the large nnmber of nucleated red colls which formed no less than 13, 7 per cent.
of the corpuscles,

The white cells were present in the following proportions :

Polymarphonnclears 50
Lymphoaytes 3.7
Large Mononncleara 17
Eosinophiles )
Mast eolls A

DYSENTERY.

The vesearches on this snbjeet wore in the first instance concerned with the amohie
form of the disense,

It is now generally agreed that the life-cyele of Eafomobe histolylica ns described by
Sehandinn was inaccurate and that the one deseribed by Viereck for his new speei
FE. tefragena is the correct one for E. fistelytics.  Sinee for what is now considered to E bt
one species the two investigntors bave each furnished o part of the eorreet deseription it has
heen that & new specics—namely, F. dysenleries, shonld be created and that the names
E. histolytica and E. fetragens shonld be dropped.  Buch an areangement would only tend to
inerease the confusion awl for practical purposes it will probably be fonnd most snitable to
retain the specific name Erfemebe hisfolyfica which has boen well established by enstom
and usage. There can be no doubd bot that of vecent yvears thore has been ton great n
tendency on the part of sooe investignioes (o gronp, Drequently on quite insafficient gronnds,
the nie amoebie into varions speeies which more eaveful investimations have shown
are E:l:- varietics of one pothogenic speeics,  The elinicion will find it best to treat the oases
of dysentery in which amabee are found in the stools as amebic forms of that disense
withont attempting to append specific scientific names to the protozoa fonml.

Our attempis to coliivaie the pathogeniec amelwe have been nniformly ansuecessful ;
results which are in accordance with those of all vecent workers.

Az rogurds the bacillary form of this disense the exeiting organism hoz 5o far only
beon jsolated From a limited pomber of aente eases amd lias in each instanes corresponded
with the Bacillus ¥, of Hizs and Huossell, Further investigations will pevhaps [nrmish
ng with the other types of dysentory bacilli and it i hoped to prepare n sernm or seren
Far use in enses of bacillory dysentery,

Acere Dyaextery witn Lance Nuvsmpers or SrirocHETEs 18 THE FEces,

In this ense o male Tamil child, six years of age, was takon ill suddenly with vomiting,
disrrhos and abdominal pains. The tempemtore rose to 14°F, Ko malarial parasites
were preseut in the blosd, The fover sabsided and the vomiting ceased in two o three
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idays, but the diarrlicen eontinued, and, ot intervals of thirty minntes, or less, the ehild
passed green slimy stools which were sometimes mixed with bleod, When this case was
first brought to our motice, on the winth day of the disease, the child appeared to be
moribund ; but, from that time, the distressing symptoms began to abate and, eventually,
the ehild recovered. Two little gicls, sisters of this child, and living in the same honse,
were taken ill with similar symptoms and one of them died.  The feees of the first child
were hronght to the Institate, and were examined, on the eleventh day of the disease. Spiro-
chites were present in enovmous nnmbers; far exceeding all the other organisms present.
Examined by the dark-ground mieroscope, the fwess were alive with spirochotos ; somo
. free, some gathered into skeins and radinting tongled masses. The majority of the

organisms were short, mensuring on an avernge 5.25 mierons and with only one o two
enrves. The oxtremities wore tapering. The width of the eurves vavied in different
specimens ; for instance, one spirochwte, with four cuwrves, messured 9.6 mierons, whila
another, Iying close to it, bat having only two curves, measured 8.8 microns. The
organisms were of the refringens type, with wide and jvregulor enrves which changed their
prosition and shape with the movements of the spirochmte. These movements, which wero
very cnergetio, were of a smike-like, lashing character.

Broth  and agar media incculated with the fwees, and also a tube of the feces
ihemselves, were kept over-night at a temperaturve of 837 C.  On the following morning no
spirochwtes conld be fonmd in the agar tubea or in the feces.  In the broth there were a
very fow dying, o innctive, spirochetes.  In o second sample of fweces passed at § o, on
the morning after the first examination was made, very few spivochetes were present and,
in subsequent stools, pazsed a few hours later, none conld be found, It was impossible to
obtain samples of feces from the other two childven, who were taken ill in the same honse,
exrept on one occasion, and then no spiroehetes were found.

THE WASSERMANN REACTION.

Beventy-three patients were cxamined l?' Wassermann's reaction for syphilis, In
forty-nine instances in which the disease was latent, or where the examination was w
taken in oader to clear up a doobiful disgnesis, the result was positive in  ten, and
negative in thirty-nine eases.  Seven persons in the secondary stage of the disesse, and
soventeen with active tertiary lesions, were also examined, the rosalt being positive in
EVETY CAase, ¥

The metlod employed for this test was that of Browning, Crnickshank and Mackenzie,
the distinguishing featnre of which, is the use of two antigenic extracts: one of ox-liver
leeithin and another consisting of a mixture of lecithin and cholesterin, The anthos of
this modification found that, in the onlinary methods of ml't?illg out the test, n normal
serum, in the presence of an emulsion of organ exiract, may abzorb more complement than
the sum of the amonnts absorbed by the serum and the emuolsion separately ; so that, in such
enges, the reaction is apparently positive.  Thoey overcame this difienlty by the employment
of the two antigens mentioned above amd they found that “if a serom sabsorbs more
comploment in the presence of lecithin plus cholesterin than it absorbs in the presence of
legithin alone, then this is evidence of its syphilitic natore,”

Browning, Croickshank and Mackenzie employed an anti-oxhemolytic system. The
nse of this system entails the previous saturation of the gninea-pig sernm with ox-sorpusoles
and ecentrifogalisation at 0° C. in order to remove the natural amboreptor which may he

ent. In onder to obviate this difficulty the hemolytic system employed here was that
in which homan eorpuscles are sensitised with the homologons immuone sernm
the rahhit.

THE LUETIN REACTIOX.
Dr. Fletcher furnishes the following report

Lnetin eonsists of killed enltoves of the Treponema palliduin emaolsified with the medin
in which they have grown. It has boen shown to produce a localized inflammatory reaction
when injected into the skin of sy philities.

These investigations were carried ont with a sample of Iluetin kindly supplied by
Iy, Koguehi of the Rockefeller Institute, PP]

Tue PrEFARATION oF LUETIN.

Soon after Noguehi had suceeeded in ﬂh!ainin{ﬂpum cultores of the Treponema pallidum
he commenced to study the effects of the inconlation of killed coltures as an to the
dingnosis of syphilis. For this purpose he nsed an emulsion prepared in the following
mnner.

An agar culture of the Treponema pallidum was ground up ina mortar. The resulting
thick paste was graduvally diluted by the addition of a culture of the same organism in
pseitic Anid, until the emulsion beenme perfectly lignid.  The pfe'leur‘t{an wans then heated
at 607 C. for one hour and (L0 per eent. earbolie acid was added. his preparation he named
Luetin,  As ncontrol he nsed o earbolized emalsion prepared from similar media which lad
niod been inoenlated with the Trepouema pallidu,
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Noovenr's Exrerinexts.

Noguchi's first exporiments were made with rabbits. He foond that rabbits which had
received twelve intravenous imoculations of living or killed eoltures of the Treponema
pillidum, during a poriod of five mouths, gave an allergic reaction when (after an interval
of two months from the last injection) a déahainante dose of luetin was injected into the skin.
Normal rabbits, rabhbits suffering from ex imental syphilitic orchitis and rabbits which
had been cured of orchitis by salvarsan, all reacted negatively to injections of luetin,

Noguchi next tested his preparation on man, He found that in the majority of normal
persons, twenty-four hoors after the injection, a small orythematons area appearad at the
point of inoenlation, which subsided in forty-eight hours.  On the other hand, in the skin of
ayphilitic persons, the injestion of luetin frequently produced eertain well-defined lesions of
nr{iuh he distingaished the following three forms:

(1) The Papuler Form.—An induorated papule, five to ton millimetres in diameter,
rs in twenty-four to forty-sight honrs. papule inereases nntil the foorth or fifth
day after which it subsides gradually and disappears by the end of the second week.
L g

(2) The Pusiular Form.—The reaction pursaes the same conrse as the papular form
until the fifth day when, instead of becoming smaller, it inereases in size, the coniral
portion softens and a vesicle forms which eapidly becomes pustular.  This raptures, and o
geab forms which falls off in a few days. There is o wide range in the intensity of this
renction. Noguochi found that this form oconrred almost comstantly in tertiney syphilis
and also in cases of secondary and hereditary syphilis which had been treated with
nlvarsnmn.

(3) The Torpid Form.—In mare instances, thongh no positive result follows the injection
doring the flrst ten days, at the end of that time, or after an even longor interval, o pustular
reaction eers,

Nognchi found that, in ayphilitics, the reaction to luctin varied sccording to the stage of
the disease and the kind of treatment the pationt had received.  In unbreated |1:|-Enm|-_1.' and
pecondary eased the resnlt was generally negative, occpsionally there was o papular reaction.
In sesondary cases treated wil:ﬁ salvarsan the resulf was positive in more than seveniy por
cent. In tertinry and hereditary cases the reaction was intense and almost constantly
positive. Noguchi's reported cases comprised 177 ayphilitics and 146 controls ; none of the
eontrold rescted positively. As the result of hiz investigations he concloded that, whonews
the Wassermann renction is more consistently positive in primary and =econdary sy philis,
the lnetin renction is more constant in the tertinry and latent forms; moreover, the luotin
reaction is less dircetly and immediately affected by antisyphilitic treatment than the
Whassermann reaetion. He considers that the entaneons reaction shonld prove to be of great
value in the disgnosis of syphilitic lesions of the internnl organs.

Examimation oF THE Srecinex oF Luetrs Emeroven v Twums Isvesticarion,

This specimen had been prepared at the Rockefeller Institnts from six strains of
F. pallidum killed by exposnre to a temperatnre of G607 C. for ono hour nod presorved by
the addition of 0.25 per cent. trikresol.

There was nnfortunately some delay in the post, and, doring that time, the speoimen
of lnetin must have boen exposed to comparatively high temperarores.  After the phial
containing it hud beon received it was stored in s domestie ice-chest at a temperature of
20° C. Dr. Noguchi recommends that it should be kept in a refrigerator.  Thers was a
further delay before it was possible to employ it. The phial was despatched from the
Bockelcller Institute in January, 1913, but the first coses were not ineculated antil the
following September.

Noguchi atates that Inetin, when oxamined nnder the dark-field mivroscope, s sesn to
contain about seventy dend poilids in each Geld. The specimen of Iuetin, need o, was
examined soon after it was received, when less than a tenth of this number eonld be
vecognized ; they were mixed with small m of debris and broken Hl:i:.ml:mtea.
Be-exnmination, abont three months later, showed that the number of fres and unaltered
nrm'umu was still loss, onl_}' one or two in ench field ; the number and size of the masses of
debris had increased and it appeared that they eonsisted, largely, of agglomerations of

irochmtes. These observations show that the storage had some effect upon this prepara.
tion of luetin and it may be that, from this eanse, its efficicney became impaived.

On many ocensions tubes of agar were inoealated with the Inetin in order to ascertain
if it had become contaminated by bacterin or moulds. The tubes always remained
sterile,

Tue Coxtror. EMrnsiod.

A gontrol enulsion was prepared aceording Noguchi's original method. Two per cent.

was ground ap in & mortar and aseitic Anid was added wntil 8 miztore was obinined

ich passed readily throngh o fine hypodermio needle. Carbolic acid was added to the

amount of 005 por cont, The Auid m';o,wt np in glass capsules, each containing 03 v,
and these were heated for one hour at 607 C.
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(2) Anthermulugec.—A male suffering from primary syphilis. He bad received no
treatment. A small, hard, red, itching papule developed at the site of the luetin injection
which measured 0.5 cut. on the sixth day.

(3) Chinng Iing.—A male with netive tertiory ayphilis. He had received slight
merenrial treatment.  His serum gave a negative Wassermann venction.  On the thind day
after the incculation of luetin there was o red E.IFJIE which subsequontly ineronsed n little
in gize but did not supporate,  After the eighth day it disappenred slowly.

(4) Ak Chan.—A fomale with active tertinry syphilis. Her serum gave a faintly
weitive Wassermann reaction. In this cose the loctin renction was not VErY COnSpienons.
ere was a small papule on the third day which gradually disappeared after reaching its
MAXIM UM SIZ8 on tllm sixth day.

B.—rPusTULAR FORM.

(#) Maman—A male with primary syphilis. His sevum gave a positive Wassormanm
reaction, deviating ten units of complement. He had received wvery litile mercurial
treatment.

After inoounlation a red papule formed which suppurated and increased in size nntil the
eleventh day when it formed o tense, puinful abscess & emi. in dinmeter. Two days Inter,
the ahscess was less tense and painful and the sentre was softening. It became absorbed
slowly, leaving a black atain [th} patient was & Tamil). In this case there was a slight,
but dllln-ﬁnile, reaction at the site of the conirvel inccalation, where a small papule formed
which measured nearly 1 ene. in dinmoetor on the eleventh day. It had almost disappewred
three dayvs later.

(6) Ak KHown—A female with active secondary syphilis. Her sernm gave a positive
Wassermann reaction, deviating more than seven dosca of complement.  8he had received a
few innnetions of meroury.  She reacted very intensely to the lnetin inoenlation. On the
twelfth day the abscess measured 1.5 em. x 8.5 em. The central, fluid portion, was
gradoally absorbed, lenving an inderated margin which disappeared slowly,

(7T) @ Yo See.—A female with active secondary syphilis who had received modernte
merourial treatment.  Her sernm gave a positive Wassermann reaction, deviating five doses
af eomplement.

She rencted very intensely to luetin, On the day following its administraticon there
was & teoder, ved pa at the point of inceulation. This inercased in size and softened in
the contre until, on the eighth day, it had become an abscess measuring 2.5 om. in diameter.
From that time it gradually became smaller and had almost disappeared when, at the end
of the third week, it again inoreased in size.  On the thirty-third day it was fwotuating
and almost ns large as it had been on the efghth day. 1t did not rapture, bot subseguently
hecame abzorbed leaving a brown stain,

In thiz caze the control inoeulation alse produced quite an energotic response ; on the
fifth there was an inflamed hard papule wlilliull soon softened in the centre and formed o
amall abscoss nearly 1 cm. in diameter. The contents of this little abscess were drawn off
with a syringe and proved to be sterile. Though the reaction at the site of the control
impenlation was as great as some undoobiedly positive lnetin reactions, it was much less
intensa and of much shorter duration than the reaction to lentin in this partieular casa.

(8) Ohooi Ying.—A female with Istent secondary syphilis, who had been treated with
inunctions of merenry. Her sernm gave s negative Wassermann reaction,

On the third day afrer the inoeulation of luetin there was a suronnding aveola of
inflammation. By the fifth day, the waple had becoms more inflamed and messored 3 e,
in dinmeter.  The central portion underwent softening and thus o small abscess waos formed.,
This did not ruptore ot beeame absorbed in aboat 8 week.

(9) Thoiommal.—A female with aetive tertiney syphilis. She had been treated with
merenry for a few days. Hor serum gave a positive Waossermann veaction, deviating more
than seven units of complement.

Following the injection of luetin, a large papule formed which measored 2.5 cm. in
dinmeter on t'}in ﬁ'l'thrgn}-. From that time it beeame smaller, softened in the centre and
underwent abrorption leaving a dark pigmented patch. SBhortly afterwards this patient
loft the hospital. Nearly two months after she hod recvived the injection of lnetin, she
was re-pdmitted snffering from a gonmma of the thigh and it was noted that there was a
reenrrence of inflammatory activity at the site of the Inetin injection in the left arm whes
thore wos o papule 3 en. in diameter,

{10} O Chin 0.—A female with active tertiary r.é.'philin.. Bhe had received an injection
of galvarsan five days before. Her sernm gave a positive Wassermann reaction, deviating

more than fiftesn doses of complement.

Alter the control and luetin injections, ved papules developed at the sites of both,
The former persisted nntil the seventh day, by which time the luetin papule had increased
in size and was softened in the centre, {f‘; the seventeenth day the Intter measured a litile
more than 2 em. in dismeter and was fluctuating all over.  The usunl induration did not
oconr in the periphery of this abscess. Towards the end of the third week alsorption
commenced and was complete about o week Inter.
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CHOLERA, DIPHTHERIA AND OTHER BEOUTINE EXAMINATIONE

Material from twelve enses, suspected to be eholers, were submitted for examination.
In only one was the specific organism of Asintic chelera isolated.

Five specimens were examined for the presence of B, diphtheris, all were nogative.

Four specimens wore examined for the presenee of Meningococeuws with a negative
result in cach easo.

Blood films from 156 cases wers submitted for examination in donbtful cases of malaria,
filarinsis, blackwater fever, piroplasmesis of animals, ete. In two ecases the presence
of Babesia was noted in recently importod Australian eatile,

Other examinations incloded sputum for tubercle bacilli, pus smears for gonocoeei,
fieees forr ova of helminths, ammbe, indentifieation of helminths, seminal stains in medico-
legal cases, ato.

RABIES,

The brains of vight dogs, suspected of mbies, wers examined for Negri's bodies. The
resulis wero itive in fonr cases; two of which oceorred in Ranb doring April, the third
in Kuala Pilah, on the 16th of Beptombor, and the fonrth in Malacea about a week later,

MULTIPLE TERATOMATA IN A GIBBON.

This amimal, previously rveferved to in connexion with leprosy, died on the 2lst
danuary, 1913, and an autopsy was performed two hous alter death.

At the site of inoenlation there was a alight sear and snbjacent a small nodole aboat
the size of & millet seed counld be felt. On incision the adjacent tizsues showed no inflam-
matory reaction.

Over the costal cartilages of the right third and fourth ribs there was s lobuladed
tamonr the size of o walnnt. The skin was freely movable over the tumonr. On remov-
ing the skin and freeing the tnmonr, it was found to be adherent to the costal cartilages
mentioned above. The tumour felt hard.  The thorax was opened. There was no exten-
gion of the tamour into the thorax. The thoracic contents were removed A tumour the
gize of m bean wos seen in the frst loft intercostal space about midway between the
sternmum and the spinal column.  In the same intercostal space close to the vertebre there
wis o tumonr the size of o pea.  In the first and second right intercostal space close to the
vertebra there wers tumonrs of similar size.  In the eleventh right intercostal space, elose
to the vertebro there was a tumour the size of a filbert.

The abdominal contents were romoved. Owvor the lnmbar vertobra amd towards the
right side there was a tumour the size of a walnub.  In the left muscle, near its upper
fibros of origin, there was a lobulated tumonr the size of a oo bean. FEach tumounr on
incision was found to contain bair mixed with poltaceons material.  The larger tumounrs
contained cartilaginons and bony plates.

On miseroscopic examination the eystic portions, containing bair and pultacecus
matorinl, were found to be lined with strati epithelinm, contaiming hair follicles and

Apart from the intestine, the other organs of the body appeared normal. In the ileum
the Peyer's patches were congested and mised. In the large intestine there were numerous
minate pin- uleors and grannlations.

The immedinto canse of death was dysentery,

TUOMOURS.
Of the tumours examined two were of some interest.

1.—A Primary Saecoma oF tne Liver.

On 24th September thers were meeeived from the Medical Officer, Kualy Kubu, the
liver, spleen, stomach, lung, uterns and heart of a Tamil woman, aged 35, All these organs
had been preserved in a solulion of formalin. The wierus appeaved to be normal.  The
liver was an enormons irregulor mass, with irregular bosses on its surface. It weighed 151
ounees.  The normal contour of the organ was loat and the limits of itz several lobes wore
no longer definnble.  The gall-bladder, which was small and shrunken, contained a little bile.
The onter parts of the liver were very tough and band, but the centre had undergone
degeneration and was in o paltaceons, eneeplaloid condition.  No tenees of liver tissae could
be recoguized by the nu.lmlle . The orgun sppeared to consist entirely of new growth, in
which there were noumerous morrhages aml areas of necrotio softening.  In histologieal
gections it was seen that the liver consisted of inberlscing bhunds and whaorls of large spindle-
eells. In some areas there wos a moderate development of Bbrons tissue, in others, thore
was necrosis,  The tissne was nowhere very vasoular.  [n o few ploces there were strands
of neerotic liver colls,

The lungs appeared to be normal except for the presones of o few small nodules on the
surfuce which were about the size of miliary tubercles but less well defined,  The examina-
tion of microscopical seetions showed that ﬁa Iungs wers full of metasiatic deposits, similar
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work with a certainty of sucepss. Work has sinee been done in precipitons conntry which
ented extraordinary dificulty at a cost remarkably low, and the Board ecan now
unhesitatingly state that thorough drainage can be applied to any type of land ceonomically
with a cortainty of soeccess if it is done by those having the necessary experience.

A map is attached (plate II) showing Knala Lumpur town and environs, on which is
indicated the aren deained by the end of the year under review, The cost of the work
in Koala Lumpur from 1911 when the Execnfive Engineer to the Board first took charge
of the work to the elose of 1913, but incloding work done previons to 1911 still in nse, is
as follows :

Yoar. Conatrnetfon. Maintenanes,
1808-1811 ... & 47,705.00 § G,0985.85
1912 47,526,069 S.558.51
1913 65,450,956 wn 11,118.07

£153,601.056 F2T G080
The following quantitics of drains were made ;
¥, Musonry Babaodl Earth chanuels for
. el drains. pipe drains. larger streamme,

1908-1911 ... 17,415 S0, 430 —

1912 2,540 97,506 —_
1913 St 5,066 109,186 25,286
Tineafet .. 93980 . GE7E91 .. . e5088
5 T

11,749 lineal feet.

In pddition to the o iture detniled above, the following sums have beon cxpended
under the direetion of the Health Officer, Kuala Lumpur, by o mosquito brignde, principally
in redusing domestic moaquitoes and in clearing edges of strenms :

1912, 193,
$2,600.12 ars #5,015.53

The work done affects about 3,100 acres, roughly theee-quarters of the more densely
oeonpied town ares including practically the whole of the hill aren, and some work hos
alzo n done on the remaining north-east quarter, which consists of flut laed with much
swamp. The capital cost per acve of town area protected is about 350, aud while an exact
figure for this will not be available until the whuin town ares has been dealt with, the final
eoat per acre will not exeeed this sum.  Had no work previons to 1911 been done it conld
have been carried oot for considerably less. The stability of the work continunes to give
the ntmost satisfaction and maintenance costs per aove will become even less in the fotore,
““_?”m efforts can be made to keep down expenditure in this direction with an increased
staff.

Tha resnlts obtained are most satisfactory and demonstrate in a striking manner the
advantage of anti-malirial drainage well carvied ont. Unfortnnately the resnlts arve still
affected by the continoned existence of four large swamps, known to breed anopheline
mosquitoes, where filling work is in progress under the Public Works Department and
which were all in a very bad condition from o malarial point of view at the close of
the year, The malarisl dickncss remaining in the town may fairly be attributed to these
swamps a8 it is in their neighbourheod that coses now ocenr, A clirt is attached {plate 111)
which shows the troe total death-vate, the troe malarial death-rate, and the m:infnli monthly
for the years 1807 to 1813, inclusive. Tha table below gives the true total death-rate and
the malarial death-rate for each year:

A
Yeoar . 1907 1803 1908 1910 1811 1912 1912
Trus desth-rate per 1,000 ae a0 487 323 303|394 3T 355
Malarial death-rate per 1,000 ... 97 107 77 95 \89 58 42
It was at the end of 1911 that the work done was first completed thoronghly enough to
affect the health of the area deained, snd all work done sinee has been equally thorough.
The resalts are evident from inspection of the chart, the malarial death-rate falling,
notwithstanding an increase in death from other sanses, from an average of 956 per 1,000
for the five ¥0l.l'l 1907 to 1911, inclusive, to 5.8 in 19128 and 4.2 in 1913, On the assumed
ion of 36,430 for 1913 (last cenans 1911) this means o snving of 302 lives in 19135

in, 88 & rule, does not prove fatal except after many attacks, and this saving in lives
reprasents an enormons reduction in sickoess,

While malaria ean and will be in-uutri«:a.].ly erndiented From Kuala Lumpur, the death-
rate from malaris will probably always be signifieant. All persons who have been in
the town for o poriod of one month are included in the total wsed for obtaining the true
death-rate, and sick persons living ootside pspally come into town if sickness continnes
for long ; this costom will always make its mark on the malarial death-rate.












