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PRIXNCIPAL CAUREE OF DEATHS.
The diseases which cavsed the greatest number of deaths were malaria, dysentery and
dinrrhon and pulmonary tubereulosis,

Table showing causes of deaths 1o 1919 ;

Mool Bouthe. [reatli-pte

e Enille.
Malaria ... 16,975 12.50
Dyvsentery and diarrhoa 8,712 $82
Pulmonary tubereulozis 2 4n 1.5
Pnenmonia i 3 26 1.58 i
Beri-bori ... 9a4q. i |
Ankvlostomiasis ... bt A
Cholora ... 37
Brights disease . - 123
Malignant diseases 3. 108
Syphilis ... : 101
Infloena . e 73
Black-water fever . P a4
Tetanus ... ;. 24
Enteric ... il e o
Diphtheria [}
Bmall-pox. .. 1
Plagase = i |
Convulsions e i o, G
Cthor disenses & 132
Total ... BG4
The following table shows the death-rates from malarin for the past nine years :
Year. Domthis, Rata.
1911 N it 2 1 17.47
1912 & e 17,870 = 16.52
1913 i : e 16414 14655
1914 o .o 13,634 11598
1915 e 15,208 12.97
1816 4 e, LEE2T 14.58
1917 e 1B, 750 1507
1918 o d1,515 24,62 Influenza
epidemic year.
199 : 16,975 ; 12.90

Malaria death-rate shows a slight reduetion ; if we had ouly enough staff of doctors and
engineers to deal with this, the most zerions drawbock in Malava, the mortality would have
been still less—every effort must be made to get the men nequim‘l. The work which lias been
done has pmﬁ}d most henefieial ; this is shown in the report of the Malaria Advisery Board.
The investigations careied out at the Malaria Burean have been very imstroctive and
will do much to ensure that fature work 1= carried oot on sound lines—a separate report
from the Boreau has been printed and others will follow at intervals,

Influenza of a mild type has prevailed, fortunately, it has never become epidemie.

Arsenobonzol has proved a great success in the treatment of yaws, large numbers of
Malays have heen eured after one injection—many of these people had been crippled for years
with uleerated feet.

The treptment of hookworm mfection has been vigorously ecarried out and the value of
chenapodinm oil, strongly recommended by the Rockefeller Commission wha investigated
thousuuds of cases, has been manifest,

Plithisis and pneumonia need careful watching—-there is little doubt that this country
receives o fuirly large number of Chinese infected with phthisis and both ailments sre lnrgeal
influenced by the way people are housed. (As a vesult of inquiry in both Pansma u.ns
Sounth Africa the conclusion arrived at, is, that pneumonis prevails when many people live
under one roof.) In this conntry an effort has been made to improve dwellings and all
buildings in Sanitary Board (Municipal) areas have to be of a certain standard—in most
respects this is Iiﬁhtl but it is & question whether such a system is not enconraging pulmonary
disense—the dwellings are expensive, owners must get a fair return for expenditure so a
larger number of FOHIE oceupy them than is satisfactory—it is probable that in some
respects the attap dwellings of the Malay are more suitable to Asiatica in this country than
modern types—it may be argued that town inlinbitants should be encoun to live in
suburbs but the Oriental insists on living on his business premises and it would be difficult to
make him change his habits—as far as we know at present the only solutions are to make a
large number of ]m'h]glu live outside towns and insist on few occupants of individual dwellings.
The total number of deaths from both phthisis and monia are not very large and not
increasing rapidly but these diseases cannot be lgmm];neu
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The total population has decreased from 1042 to 1,020 accounted for by a decreased
ndmission and an inereased recovery rite.

As regards the forms of insanity on admission recent melancholia heads the list again
with 108 cuses.  Recent manin has gone from fourth plaee to second with 73 against 58,
while confusionsl insanity and primary dementia have each gone down a place to third and
fourth, vespectively. The reduced wumber of cases of primary dementin is satisfactory, for,
though o first attack s frequently recoversd from, the chance of another break-down later on
in life is very probable,

There were 22 cazes of G.P.L (20 males and two females) against 26 in 1915,
Recovery mate 18 8741 por cent. as agninst 5327 per cent. st year.

Four causes lead the list syphilis-gastrie, intestinal disorders, aleobol, malaria.
Hevedity i= always stoutly denied.

Death-rate 1742 to total treated and 1929 on daily avernge nomber of pationts.
Criminal admissions were 27 agminst 3 in the previous vear,

Farm supplied produce to the vielne of 210 384 5% mndd tobaceo is now being grown for
the first {inwe.

VETERINARY BRANCH.
RIXDERFEST.
Sefaugor.—Two outbreaks of this discase ocourred at Port Swettenbam Quurantine

Station amongst eattle imported from Siam via Singapore during August, 16 cases hreaking
with throe destls—35 contact animals were inoeulated with anti-rinderpost serum,

Negri Sembiloi.—An outbreak was detected at Gedong Lallang, Seremban, during
October, the original case ocewrring in a bullock imported from Malacea during August.
Fifty-four cattle became infected and 18 died. One hundred and sixty-one animals were
inpculated, of which 21 became infected and threee died. Dnmedistely the outlireak was
discovered, sick animals and contacts were isolated in the Cattle Quarantine Station, Seremban,
and by strictly enforeing the guarantine it was possible to localize the disease to
comparatively small area and the ontbreak ceased on st Deceanbar.

BURRA.
Perale.—There were three cases of surra among the ponies in the Krian distriet, of thesa
two were shot and one died.  One cose cceurred ot Tapah, the infected animal being o dog
which was destroved,

Negri Sembilan.—Three cattle died from surm ot Jemima Estate, Const disteict ; the
blood of these examined being fonnd to be swarming with trypanosones.

FOOT-AXD-MOUTH DISEASE.

Povak,—Twenty cases ceourred at Telok Anson Quarantine Station among the buffaloes
imported from the west coust of Siam.  Thirteen recovered and seven died.

Selanger.—Two thousand and thirty-six cases of this disease ocourred, eases being
recorded i all districts from time to time.  The discase was of the usual wild type and thres

deaths erourred. 5

Negri Sembilan.—This disease coeurred from time to time in oll districts from January
to September and was of the wild type—total cases 1,219 with five deaths.

Pafsrng—With the exception of an outbreak of this disease, which oceurred in Ulu
Pahang in April lasting a little over four months and affecting Kuala Lipis, Raub and
Bentong distriels, the State was free from the oceurvences of an infectious cattle disease.

RAKIES.

Two cases of dumb rabies ocenrred in Kuala Lumpur. The diagnosis was confirmed in
both cases by microscopical examination of the brain at the Institute for Medical Research,
Foderated Molay States.  Four cases were reported From Batang Malaka, Tawpin district,
the diagnosis in two of these being confirufed. )

EWIKE FEVER.
Sixty-nine cases with 64 deaths occurred dlll‘inH the first two months of the N,

These outbreaks were confined to Kuala Lumpur district and during the last 10 months the
State has been free from this disese.

Plewro-Prenmenia of Goats.—This dim;w occcurred af Ampang and Uln Klang ; th
were Gb cases and GF deaths.  The outloenl ceased in May. pgns.;a when no furt {:rnagx
have been detectad. 5



ls i f
| L. L a s
T g H i 2.4 CiL
[ A |
o s 1 AN
L L 1 Lty - 1
i1 e I il = | AN TREE T kil  oHE) il % fi i RHINECd [
| = Thl i 1P| ! o Hick { TETLCEE
! L ATl i ] I W mn e
|
SURLILAL 1 Il = 1| 1 I az i {
1] 2 R SR
f 0 o ') | il T . 1] T va 1
| i : 3 | } | | M| LN 11 1 [ IEs i
JLL i i AR F
|
1 |
[ I i i k Jr. By
S - P
il
PR
LT 1
Vet ke nll .
111 BliC | |
| | LR PRET
sl B A i
|
1 LR |
(i
1}
I 1
(il 1 i g | B T AT I | e 1 T o
| J . L 1 LA RCR L ERNT 1 W HL LN Rl
| ] nevist distr | ¥ 040}
L k] Ll il § L
| f Ik 1 ] 1] =
1 W El Tedl
§ i 1 | | 1
[ I il LE] i 1 i1 |
[ 1811801 L







4

MALARIA BUREAU ANNUAL REPORT, 1919

The year's work shows useful progross biit has beon hampered by sickness and invaliding,

SUBORDINATE STAFF,

At the beginning of the vear the stafl consisted of -

Two Laboratory Assistants, Class I;

Five > o P I

Seven Colleetors ;

Two Clerks ;.

Two Gardeners ;

e Peom.

During the vear one nbomtory assistant and one clerk resigpoed, one collector abaconded
and one Ialmralurv assistant and ‘one collector ceased to be emploved.  These losses were
miude up by appointing one laboratory assistant and two collectors.

A new appointment of librarian was made and the holder, Mr. Santa Maria, @ laie clerk
in the Selangor Secretariat, has proved o most valuable assistant, and bas taken u great deal
of routine office work off my hands and saved valuoable time.

SICKNESS,

The year's work has lwen greatly interfered with by sickuness, an inevitable concomitant
of the work which can only be provided for by an increase in the number of officers s0 as to
msure aguinst the loss of time and work due to temporary casualties.  Durng the last six
months of the vear T have been practically an im'aliif and unable to make proper use of the
extended fucilities of stalf and money, The sum of 38800 has had to be returned unexpended
:Inr.l t]:.ithulrl have heen used to great advantage if T had been in o fit condition to undertake

18 Work.

The subordinate staff has suffered hut not to the same extent as myself. The record of
my personil illness is as follows:

March 31l to April Gth.—1 had an attack of quartan fever which was probably due to
the work done at Perhentian Tinggi from the 12ih to 26th March. Tt is interesting to note
that the only parasites found in the six Government servants stationed at this place wore also
quartan, and that an infected specimen of A. waculatus was cnught there,

May Gtk to 10h— The work in Pahang was brought to a promature close by five out of
the party of six succumbing to malaria. The infection was probably a simultaneous one s
the whole party was exposed to infection in one place on 20th ,."l'l‘!ll"l.l which would rive an
incubation period for the fve cases of 15, 16, 17, 13 and 20 days, respectively. 1t s
unfortunute that no blosd records of this ouilreak are available as the r~|huri|m=-:m were apaoiled
before any examination was possible, but, from the continued remittent type of fever, my
attack was probably due to subtertian parasites.

An June, Augnst and December.—1 il melapses with benign tegtian parasites, the thind
relapse leading to my being invalided home on a medical certificate.

EXPENDITURE.
The money passing through the office may be classified as follows :
Sanaries axp Wan ALLowaNcEs—

Medical Entomologist .. § 911497
Staff et e G Lk, Gtk 05
TrAvELLIXG Expexses—
Purchase of car ... 2 550,10
Maintenance of car 1,080,040
Rievele allowanees P L
Fares and freight ... GH2.78
Night allowanees ... i i 41551
Accomsopation .., 1,997 .07
Drner Exrexses—
Iﬂ.h}ratnrruqu ment .. a61.24
uipment for I{ld. worl, «,Iul!nng. ete. 578.68
Ia e 4483
Publication of reports 1,502.52
CHico equi pment. . 14HLE+
Upkeep nfgmumla & 3060
Bunitary Board bills, electri llghl, and water | 11400
Total ... £31.118.15

TN
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ACCOMMODATION,
The aceommodation has been greatly extended in the following directions :
(1) The large contral room has been fitted up as a laboratory with benches, sinks and
water supply ;
(2 A balance room with & conerete pﬂlusml for a balapce has been made :
(#) An ant-proof mosguite house for experiments on o large seale lins been erected ;

(4) A boat has beem obtained for river and swamp work. A boat-honse to

aceommuodate this hag been built on the bank of the Klang River near the
Burean ;

(5) Three enpboards have boin added and miner improvements to the laboratory and
musenim have been made.

All this work has been done through Govermment departments—unamely, the Government
Architect's Office and the Factory.
LIBRARY.

Eighty new books and pericdicals have been added this yenr and the foundation of a
usalul refercnee library has been laid.

WORE DONE AND SUMMARY OF RERULTS.
Fiene Wors.
The fizures relating to field work are as follows :

Eresding places found and examined 1,365
Larvee identified microscopically ... v DOG06
Adults bred ot and identified 4,802

Adults eanght in houses .. : Va3

No new species were foumd to add to the type collection of 20 species deseribed last year
but fresh specimens have been added to the collection and it is in gol order. The original
methods of record keeping have been followed and a eard index to the field notes has
kept up to date, rendering the waterial readily available for veferomes. A start has been
muide in tmining men outside the staff in field work and the detection of breeding places.
It might be useful to expand this part of the work and selected men conld be =ent by eatates,
medical practitioners and Government depariments to be attoched to the staff for a time as
supernwmeraries, thereby receiving a traimng which would be gseful in anti-malarial work.

ESETIMATION OF MALARIA,

Blood and spleen work hos been done in this connection and 880 specimens of blood have
passed through the laboratory, Hmmoglobin estimations have also been carried ount amd
mnportant results confirming the marked loss of hwmeglobin in rases with evidence of
mnluria have been obtaimed.

VISEITOKS AND PUBLICITY.
Seventern visits have been recorded, ineluding one of the Chief Het'mln?' en 7th Juna.
More interest has been taken in the working of the Bureau and many visita have heen paid
but not recorded.  Several applications for information have been received, in some cases

data were availuble and were forwarded. Two of these communications have led to work
which 15 still proceeding.

Two lundred and forty-one specimens have been sent in for identification and reports on
these have been sent out.  Tn four enses the speeimens have been sandflios and eulicines which
are ountside the present scope of work and only a ximate naming was attempted. The
scope of the work will shortly be widened to include all Llood-sucking insects, the receipt
of specimens for identification or of problems for investigation will be weleomed and a elose
conneetion between the Burean and outside workers 1s to be enconraged for mutual benefit,

PUBLICATION OF REMRTS,

Hix of the reports i=sued sinee 1917, with certain other data, were chosen a8 the contents
of a first volome and it 2 hoped to issue forther volumes as moterinl becomes availanble,
A copy will he sent. to every medical peactitioner in the country and copies will be available
for any one interested in the subject on application to the Medieal Entomologist.

ABEOUIATION TABLES.

This method of aszociating the species of anophelines into representative faunm was
described in last vear's Annual Heport. The method has been continwed throughout the
yomr and a schema of recording the sssociation unite has been evolved which enaliles additions
to b made readily from time to fime az batches of data become available.  The total
associntion unite up to present are only 5,621 and it will need several years' work before the
figures become large enough to be reliable but T think it is o method that should be continued.
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Some characteristic examples of the data derived by the method maiy b of interest and
are given balow :

A, aminticns—
Number of associalion units S |-
Number of times found alone ., we 18 times or 100 per cont,
Association with other species ... e L

This is becanse it has only been found in bamboos, a vary specinlized breeding place i
which no other species of nnwpimline has been found as yvei

A, fuliginosus—

Number of association units ; 1
Found alone ... 7.6 per cent.
Associntion with A, barbirostriz e 2585

P w4l sinensis v EFER - 1

" w A rorsi var, indefinitne 1374 .,

i A aeonitis 63

= o A rossi (Giles) ... L mEeE

2 g A karears oY TG :

L o Ao Rochi L. it

- o A teszellntus i

Total .., .08 per cont.

The chiaf associntes of A. fuliginesus are seen to be A, berbivesteiz and A, sineosiz, species
breeding t-}'timll in large open swamps. It has no association with A, moceletus, the typical
small pool er, and is buat seldom (0.76 cent.) found with A, kocks and A korieard,
other species which prefer small pools. The association with A, rossd var. dudefinifue
(18.7 per cont.} is mther high but althongh this species prefors small muddy pools it is also
found frequently in large swampy areas,  As the data inerease this per contage will probably
drop below that of A, aconilis and A. roswi (Giles) both open swamp broeders I.IIII{ next in
the order of frequeney of asseciation.

There is no association with A. aitkeni, A. lencosphyrus or A, wbrosus, typical jungle
R,

On these grounds A. fuliginosws may be placed with some certainty in the fauna
charyeteristio open swampy pools,

The labitat of A. rossi (Giles) and A, rossi indofinilies may alse be compared by the
method.

A, wossi (Ghiles) was never found alone and its chief associates are A, boebivostris
(25.8 per cent.) and A. sinensis (22.6 per cent.) which places it in the opon swamp fauna.
A. rogei vur indefinifus, however, was found most frequently alone (58.61 per cent.) and its
highest asseciation is with the small pool breeder A. kochi (10.60 per cont.) which pluces itjin
the open small pool Euuna.

ApTiFician Breepizo Praces,

During the whole of the field work anophelines were found in disused receptacles only
gight times thiz year. The following table-ghows the kind of article and the species found :

Nature of reoepiace. Bpecics found.

Ome black bisenit tin, .. i A, maenlantns
Ome round rin (six inehes wida) : A, woacnlatue (L)
Cpe kerosens tin A. maculofus
COne broken iron pan ... A, macnlabus
COne riee-cooking pan... A. kocki

O biscuit tin (used for white-washing) ... A koeki

One broken jar A, rossi

Cne spittoon . A, rossi

It will be seon that all the spezies found are ones which prefer smull open pools,  Alljthe
receptacles were very old and thus approximated to natural conditions.  Three of these wers
found at Perhentian Tinggi in o ravine which had been recently filled in, thereby destroving a
large number of breeding places ; and the question raised in last yoar's report, as to whether
the cecagional uze by anophelines of arfificinl places for breeding purposes indwates the

ibility of EI:I."]_II.IE“I:I.L'H- bercoming domesticated when all their natural bresding plices are
Eaa , i atill unsettled, The rarity with which it ocours almost suzgests that the nse of
artificinl places for bresding in is accidentsl, but the possibility of it becoming merne eommen
cannot I ignored until some light is obtained on the prolilem,

A lines have alse boen fonnd in conerete water tanks on three sccusions,  In two of
these A iand A barbivostrie were found snd in the third A, EBechi only.
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PECULIAR BREEDING PLACES.

A, porei was found in an opened coconut shell and A, feweosphiyres was obtuined onee
from & lole in a fallen tree in jungle. A most interesting field observation was made at
Bungei Lembing bearing on the adberence of species to a particular type of breeding place.
A specimen of A. wmbrosus, a specics which usually breeds in the shade of jungle, was eaught
in Dr. Touw's house which is half a mile away from any jungle. A search was mude to
ascertain whether the A, winbrosus was breeding in the open country or whether it probably
had come from the distant jungle. Two bresding places of this species were found in the
shade of an old mining 'I‘llll]:l.l.'ﬂ about 1M} vards from the honse.

BLOOD PARASITES OF LOWER ANIMALS,

A bat obviously ill und unsble to fly was canght at the European Hospital and showel
on examination o mumber of endo-corpnsenlar P&gmnumd parasites in ita blood somewhat
similar to those of quartan malaria, 1is bat died on the following day. Twenty-four bats
wera then eanght in the hope of geiting material for infeetion aml transmission experiments
but none of these had parasites i it bleod. During this work a rare species of tailed bat,
Mope maps (Cuv.) ﬂ.]llll a peouliar apterous earwig, Arirenic jocobsoni, were enconntersd,
Bpecimens of these were sent to the Museuwm and I am indebted to Mr, H. . Hobinson
for identifying them. Neither of these animals had been reported from this countrs before.

LOCAL ODUTHREAKS OF MALARLA.

An outbreak of malaria on the General Hospital hill was investigated and five breeding
places of A, maculatus wore found in the neighbourhood.  The breeding place ineriminated was
on & hill-top a few yards from the infected quarters and consisted of an area of seepage cansed
by the blocking of a broken honse drain by vegetation, The drain was cracked and the water
retained by the vegetation leaked throngh und formed a seepage area in which the breeding
ocenrred. A single case of subtertian malaria was vepa among the servants at Carcosm.
The surrounding country was ecxamined and some interesting breeding places were
found which were repovted and immediately destroved. An examination of the servants
at Carcosn and Government House was made snd no Lﬂs than eight out of 36 wers found to
have crescents in the blood and were therefore possible carriers of infection. This formed
an interesting population to wateh and two further examinations at intervals of about a
month were wade, bot the population varied so mueh that at the thied examination only 22
ont of the original 36 were availabla and the experiment had to be stopped.  Much valuable
information is to Le ohtained from regular periodic examinations of a constant population
nnder uniform conditions and it is hoped to take up observations on these lines in suitable
RS,

WORK AT PERHENTIAN TINGLGL

A vigit was paid to this place at the request of the Railway Authorities because of the
amount of malaria in the station stafl. A report was issued on the distribution of |
anophelines and the most dangerous breeding places were pointed out. The report also
containg some ohservationg on three artificial breeding places found there and on cortain
stagmant pools which were formed-by the sealing of the surface of the ground above subsoil
drains owing to the deposition of fine elay,

MODE OF ACTION OF GIL.

During the work at Gemas, which has been fully reported®, a remarkable suceess of
oiling was ohserved in spite of the pools having very incomplete filins of oil on their surfuce,
The oil was applied dl-_"lily to the seepage arens inevitably made during the extensive
enrthwork which was being done and also by the nge of constant drip feeds into contour
drains which tapped the seepage aveas,  This method of application ensared that the vil nesl
was always in fresh contact with the water,

Preliminary experiments have shown that the action of oil by no means depends on
having a complete film but that wore contuet with il is sufficient to kill lurve even after
they have been washed free from oil and placed in clean water.

This activity of oil is diminished by contact with water and thevein probably lies the
reason for the success of oiling as carried out at Gemnas.

Oy the urgent instructions of the Principal Medical Officer a lettor was forwanded on
0th August giving the results and conclusions of these preliminory experiments.  Further
work confirms part of the results given in the letter und has led on to & physical ex fion
of the position taken up by anopheline larve on the surface of water, but it has also led to
certain modifications of the conclusions given at that time, The problem iz much more
complicated than is suggested by that letter and work iz still proceeding. A thorough
understanding of the way in which il acts may lead to most im ot results bearing on
the kind of il most suttable and the best methods of vsing 1f.  The stody of this _pm.'hlam
will lead on naturally to a standardization of larvacides and the ehoice of larvacide most
suitable for this country., During this work T have been fortunate in obtaining the help of
Lieut.-Col. 8. W, Bunker, n.s.0., ar.c., of the Agricultural Department, to whom I nm much
indebitid.

* Becond Hoport on the Malaria Problem at Gemas, March, 1918,
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JUNGLE AB AN ANTI-MALARIAL MEASURE.

I'n February a report was issued on observations made on o wavine in which the
mg'q:-tnhou had been recently felled.  An aceount of the rapid entry of the dangerous species
A, maculaius into this newly opened ravine is given in this report.

A on the distribution of anophelines in a ravine covered by secondary growth was
forwa ﬂml_!,r jungle species, A, aifleni and A, leneospl yres, were fonnd under the zhade
of tho mgnsutmn but A. maculeties was foond in the open space made by o narrow path across
the ravine,

In April an investigation was made of an estate which showed a remarkable decrease in
malarial admissions to hospital. Dr. Stricklind had been congulted owing to the high
incidence of malaria and v a report dated Auguost, 1917, advised the n.F:mrIumm: of the
mvines and the eultivation of vegeiation in them as the main nati-malarial measure. The
diminution of hoapital admissions for malarin sttracted attention amd cavsed muech
discussion. Many requesis were received for an investigation as to whether the improvement
of health was dircctly due to the growth of vegetation.

On investigation it was shown that Dr. Strickland’s recommendations had not been
earrvied out in certain ravines and that in other ravines, open places breading A, moenlalis
were found besuse the vegoiation hed not grown properly in the water and sili which
marked the site of old draine. A macwietyvs was shown to be very prevalent and the most
common anopheline on the estate.  Much malaria was found on examining the Inbour foree

Lo it waz shown that malarin could still be contracted on the estate. The growth of
vegetation was not therefore sufficient to exclude A, macniatiz or to render the estate as freo
from malaria as the hospital statistiva would suggest, but on the other hand, Dre Strickland’s
pdviee hind not been given o fair trin].  The examination of 450 blood specimens from this
estate was not completed till the end of the yvear but a detailed report on the findings will be
issued early in 1920, and will contain a consideration of the possible canses of the
improvement of hospital adinission in spite of the evidence of much malarin in the labour
foree and abundant anopheline breeding.

FIRH,

No further work has been done on this subject. The stock of = Millions ™ fish s vers
low and it is probable that in a short time no more will be left.  The ooe ]ihu.'l.- o swamp at
Seremban, in which they had become partinlly naturalized and bad held their own for over
four yenrs, was filled and oiled during the year. Before these operations were carried out o
new stock was obtained from this place but the fish did not survive long.

T fish imported from Indis last year, Borbus eittatus, did not bosd at all and have all
died out. In view of the vemarks on this subject in last yvew's report the attempt to
naturalize foreign fish, although an interesting experiment, is of quite minor importance.

REPORTS [SSUED DURING THE YEAR
The following reports were issved during the vear. To Complete the list of data
available for reference thiz list shonld be added tﬂ‘llhﬂ one isswed ps appendix A to the
Annual Report, 1818 :
Gexgran Rerowrs.—
Ou mosquito breeding resulting from opening a ravine without

prelimmary drainage o i oo 112.18
3 On the conditions affecting tlnt1 llll"lilFllf‘t" of ma]arul. on nm- ut
Bunger Besi . 5 o 1219
{ina m-mlm.rlmu of auoplmllun I.mﬂuim;, 1 u:tmmvh m‘t wmilwr
with that of the immediately sneceeding dry spell . Lo 20219
Preliminary note on the second veport on the Malarin Troblem al-
Cleanns A 20.2.19
Beeond Report on the Malaria Problem af Gomas - ae BaB19 .
Oy the examination of a rvine covepad 'h'c secondary rme: e 119
O the Malaria Problem at Perhentian Tlliggl i 1=7=19
Reronr ox Bstares—
On a site propoged for o Bungalow on Kepong Estate v 17219
Berorrs o8 Locanny IsPReren Cases ix Hoana Luvwrve—
On on outbrenk of malaris in Guartars No. 477 .. - B )

MiscELLANEOUE REPORTS.—
On a complaint of mosquitoes in the Public Works ]Jepartmem

Office, Kuala Lnmpor .. 17. 2.19
On mosgquitoes sent by District, ﬂﬂiu-n Tl.ln[.‘uu -:n.ug]ll at
Tampin Rest-liouse v 0= B:19

On mesquitoss  sent Dlstm:t D‘Iﬁur. Tlm I, uught- at
::En]iut-hnnnhy b .Pl e S |
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REFORT ON WORK DONE UNDEER THE EXECUTIVE ENGINEER,
MALARIA ADVISORY BOARD, IN THE YEAR 1919,
BELANGOR,

Kvara Luurve,

L. (i} Drainage work was further improved and extended during the year. The most
important works bﬂiuﬂ‘—drﬁi‘l:ﬁﬁ affecting new site for Kuala Lumpur Hospital ; neighbour-
hood of cooly lines, (Gaol v Loke Yew Hoad ; underdrainage of ravines and SWalps in
the Hokkien and Cantonese cemeteries : surface draing to carry discharge from quarters and
road culverts, A large aren of water.logged land north and east of the town has now been
well drained and work is still procesding,

(it} Expenditure on anti-malarial drainage to end of 1919 has bean as follows -

-‘]-"E‘N\Iilllu.lu I

Yenr, Construction. Maintenanee. undor maintomnmes

b vlose of each year
' 19051911 47,705 8 6,987

1912 37027 STl L3R acres

1913 G, 450 11,118 a000

1814 ati 11,157 i

1915 B84 10,7405 a0 |,

1916 23,054 10,487 1000

1217 s 23,630 140, 2045 |

1915 A 33,222 134,625 5,100

1919 43,066 14,18 L1 | R

bt ]

Nores,—Extonsions paid for from meintennpee votes hove been included amder * construction,’”
The figurcs for 1818 do not fnclode the loss on sepplying rice to Tomil coolies.
(iii) The approximate gross drained avea is 5,700 acres. The following lengihs of
drains have been mude :

M v alrains, Sulesotl drmi e carth
our. 2 Tineal foot. lineal g huanels,
1408811 17,420 0400 ... B
1912 2 L0 07,900 v =
T 8970 109,200 ... 25300
1414 S S,08l) TN} et o
1915 5410 15,600 =k
1916-1917 ... A 400 1,0 29,700
19158 - & 800 3,400 4,400
19149 12,100 a2, 200 2.6

635, 9 380,600 72,000

(iv) Maintenance work wus more efficient in 1919 than for some years previously, and
arrangements ave operating to still further improve it Y
made maintevance of recent work much sasier than that of earlior work, but all driinace is
linble to damnge by natural agencies and requires continual attention. Z

(v) The table below gives certuin vital statistics with reforence to death-rates qnd

| Grenernl Hospitnl, Kuala

| Lampur ; foand makiria
T,

Later methods of construction have

=

Imilians at Police depsd,
Kuals L1|.1|||||.|1-:'M

malaria in Koala Tumpur ;
Kuala L!'I.mpll.r'!'ﬂ'l’l‘l..

Year, Sotal Trilsé s

Kstinmsatad Thiorate |18ria doath.

popalatioa, o lm' ﬂ:mr
1907 | 40,000 370 a.7
1008 42 800 4351 10,7
19059 | 44,200 223 7.7
1910 | 45600 0.8 0.8
1811 | 47,100 | 39.4 0.0
1912 48500 6.7 5
1913 | 56,500 35.5 12
1914 58,100 3450 3.0
1915 | 58,700 arl g.7
1916 61400 | 277 3.5
1917 63,100 | 285 2.9
1918 64700 | 384 | 40
1919 | 66,500 5.4 | 3.8

Tromtisl, Aelmit el
|
|
1006 | 668
977 | 602
24 | 587 |

AvEimg
Popmibation,

207
230 |
207 4
g2d
2425
pLii ot
] |
Lt 1]
156
157 |

Mnlaris cases ;||I|||i“|¢|_|
i Bmpital,

| | =
Total, | m'lflm'::n:"

| Paliew b
| pitsl waml
|h'll:i1l|mhrm
| s

| ndlmitted,

auy
il
it
s
154

881 | 480 |
1,576 | 685
074 | 3u8
G4 214
a0l I
141 b6
agT | 112
103 | H
o | 53
54 | 41

Hnm—{u] 1811, Censas

yoar

by 1918, Infoenz epidemic.

c{ The Indians at Polico depdt are Sikh and Pathan recruits for Police Forec.
The Police wanl at Geneml Hoapiinl accommodates all sick polioe i the Kuala Lampoe

i

Infnenzs persisted i 110

s ke

- dlsirice.
{#) The Generul Hospitnl serves the Government subopdinntos, clerical and artizao classes of

genornl pop

The proportion of population is wkngew,
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PERAK.
7. The Executive Engineer visited Kampar in conpection with dmivage work to be
eonstructed by the Public Works Department, and Tapah and Sungkai with reference to
surveys for drminage work to be made by same department,

The District Officer at Kualy Kangsar endeavoured to seenre o surveyor for work in that
town but was unsuccessful.

PAHANG.
8. No work was done in Pahang during the vear,

STRAITS SETTLEMENTS. :
. 9. The sclisme of drainage for the town of Lnmut prepared by the Executive Engineer
m 1914 was begun by the Colonial Public Works Department early in 1920,

Certain materials not elsewhere oltaivable are being supplied from Kuala Lumpur at the
expenss of the Colonial Government,

PRIVATE AUTHORITIES,

1. Owing to lack of staff little assistance has becn afforded to private authoritics for
sone years past,

Reports wers mude to o few estate managements during 1919 on drainage proposals but
s there are no persons available in the eountry :|lu].1il:i-.'|:| Lo enrry oot such proposals nothing
resulted.  An urgent need exists for trained officers capable of advising estate managements
in the carrving. out of drainnge measures, and were they available T am confident (hat many
estates would be ready to proceed with such measures.

GENERAL

11. (i) Co-o tion has been maintained with the Seoior Health Officer and the
Medical Entomologist. The Medical Futomologist made special surveys of anopheline
breediug of one or twe areas in Kuals Lumpur, and his veports are being utiliced in the
drai work programme. He was unfortunately not able to continne voutine surveys in
Euﬁﬁumpur.

(i) The drai work in Kuala Luuopur was iuspected by varvious authorities amd
others intereated both from this and other countries, ]

h([iii{VThE efficient  tidal drainage &t Port  Swetbenbam  bas  been reforred  to.
D, M. Watson has brought this work to the notice of estate manngements on the Selangor
coast.

Efficient tidal drainage would be of great benefit in this area and otbers similar.

{iv) There is an urgent need for demonstration work of an experimental elbaracter
to further improve d'rn.illl.ga methods in detail. Much progress has been mnde in this
direction alveady but & great deal more is wanted,

STAFF.
12, (i) Staff shortage continued to lnmper work in every dircction.  During the early
part of the year the Executive Engincer was single handed.
The failure to oblain o number of senior assistants bas Leen disappointing and  dis-
COurAIIng.
The shortage in subordinate staff iz even more serions.  Efforts have been made to
recruit subordinates both locally and in Indis, but only one man was oldained. Thers is

little doubt competent technical subordinates now command much higher salaries than those
hitherto offered in the loeal servioe

Attempts have and are being made to train junior subordinates.

(i) Mr. F. I}. Evans continued as Executive Engineer throughout the year.

Mr, P. A, Molloy, Assistant Engineer, following much sickness early in year, went on
lewve on 12th August, 1919, .

Mr. T, M. Gordon, Assistant Engiveer, who had been with the Imperial Forces since
1914, did uot return to this country and left the serviee.

Lieut. F. M. Corkill, was appointed as Assistant Hogineer amd took up duty on
28th March, 1919,

Mr. I. E. Bach was engaged losally as temporary Assistant Engiveer and took up duty on
18th July, 1919, - ety e .

_ The subordinate ‘staff at close of year consisted of one Grade IT overseer, amd one
assistant draftsman, three temporary technical subordinates.

The elerical staff consisted of one Class I1, one Class 111 and two temporary elerks,
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REPORT OF THE INSTITUTE FOR MEDICAL RESEARCH, 1919,
L—BERI-BERI

The preparation of Fraser and Stanton's extract of rice-polishings by the improved
method, which e Stanton and Mr. Marsden devised in 1915, was continued during the
present year and over Four thonsand doses were issued to Governmnent hospitals,

By the enreflul observation of a scrics of selected cases at the District Hospital in
Euala Lompur, Mr. Lesslar, the Assistant Pathologist, alitained further evidence of the valua
of the extract in the treatment of heri-bevi,

Thirty-one patients who had suffersd from the disease for less than three months
improved rapidly under a course of treatment; but, on the other hand, five men who had
been ill for & longer period, did not appear to derive any benefit from the extract.

Thesze vesults confiem the conelusion reached in the previouns year, that the extraet is
potent in the early stages of the disease only, and that the earlier the patient is treated
the more rapid will be his recovery.

IL=FSEUDO-CHOLERA.

Bome five and a hall years ago a very fatal epizootic oeeurred among the laboratory
rabbita and guoinea-pigs. The disease began with catarrh of the noss and eyes and a
discharge which soon became purulent and white, like milk. The affected animals died in o
few days and, after death, miliney tuberelos and caseous nodules were found in almost all the
organg of the body. The rvespiratory tract was always involved and the earliest losions
oecurred within the nose.

The disease, in many respeets, resembled peeudo-taberenlosia but was guite distinet from
it. It was eaused by a gmall motile bacillus, very like the organism of plague in appearanee
{B. pestiz) but entirely different in culture.

All the evidence pointed to the infection of the animals by their food, which eonsistoed of
sweot potate leaves procwred from a Chinese vegetable-gardener, and this theory was
eveniually proved to be correct by the isolation of the bacillus from the leaves,

The appearance of this bacillus, its growth on labomtory medin, its bioschomnical

Bmpmﬂu and its effect on animals were identical with those of the crganism isolated by

r. Stanton from lhuman cases of the disease to which he refereed in last year's report as
“ Peendo-cholera.”

Thi o[!'[_-,r culture available from the 1914 epizootic was one which had been killed with
formalin vapour and sealed up in a test-tube for the purpose of reference.

With the object of investigating the relation of this epizootic bacillus to that of
e -cholera ™', a rabbit was immunized by the injection of =everal doses of an emulsion
of this eulture with the result that the animal’s serum acquired the property of agelutinating
Dr. Btanton’s pseudo-cholera baeillus in high dilotions ; moreover, the specific agslutinis
for the homologons organism were removed from the serum by satoration with the psendo-
cholern bacilluz. Bimilarly the zerum of a rabbit immunized agamst pseudo-cholera
agglotinated the epizootic baellus.

Asa further test the mbhit, which had been immunized against the epizootic disense, was
inorulated with a large quantity of a living cnltnre of psendo-cholern organisms (four times
the quantity sufficient to kill & rabbit in three or four days), and this dose it survived ; thus
showing that the inoeulation of the dead epizootic gﬂrmu{zml protected it against inoeulation
with the living organisms of psendo.cholor.

These results demonstrate the identity of the organism which caused the lnboratory
epizootic in 1914 and that which causes * psondo-cholers™ in man,

1 —CHOLERA.

Hixty-pight specimens were received from Medical Officers to be examined for the
presence of ehiolera vibrios and these were found in eleven cases.

Owing to the occurrence of cholera in Lower Perak, Mr. Lesslar was detailed for

inl gervice there, in January, for the purpose of determining if any of the healthy coolies,
on an estate where soveral cases hnd ocenrrsd, wers havbouring the germs of the disease and
were acting as “carriers " of infection.  Fight hundred and sixty-six coolies were examined
with negative resulis.

IV.—CEREBRO-SFINAL FEVER.

Twenty-two specimens of cerebro-spinal fluid were examined and in six of these the
meningococeus of corebro-spinal fever was found to be present.  Several specimens, which had
been sent from a distance, were contaminated with other organisms so that a stisfactory
examination wis impossible,

Sporadic cases of this disease have ocetrved in the Malay States for several vears, but it
has undoubtedly become more common.  Primarily it is an infection of the nasal passage and
the increase in the number of cases moy be associnted with the prevalence of respiratory
dizeases such as influenza.






