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The chart incorporates, in addition to this year's the fi
1 : ) . figures, gures alread
m:ﬂ.ﬁlrﬁ :,rur:all:ﬁrﬁ _ The mlulghth}i;frrgmfnlll. Tuhmh is plotted in black, iru
1 vernge given in » amd lts
observation stations is plotted in a different eolour, ﬁ;.: sk R e

Yellow.—Adult anophelines eaught at the Malaria Advisory Board's eooly lines,
Fed. —Adult anophelines caught at Petaling Hill.
Green.—Anopheling larvie caught at Pudu Fish-pond.

N In the following discussion of the results the ourves will be referred to by thei
colour when this procedure leads to brovity and clearness, L

Yellow Curve.—The yellow curve, for the Malaria Advisory Board’s cooly lines
shows a steady rise in I breeders, and a steady fall in swamp breeders till th-:i
m disappear in Oc » 1921, This disappearance of swamp breeders may be

L for by the drainage undertaken at the end of 1920 which affected about
B0 acres in the vicinity of the cooly lines. Portions of this area were occupied by
vegetable gardeners during 1921, and the decrease of swamp breeders is probably dus
to this drainage and cultivation. This explanation of the disappearance of swamp
breeders is confirmed by their renppearance in wet weather as shown on the Chart by
the fact that the two falls in the ve curve, indicating increases in swamp breeders,
: are accompanied by the two rises on the rain eurve marked ITI and V, respectively,

3 indicating periods of wet weather.

~ Red E;lorlﬂ;.—’nm red curve fnrt}lhn house on Petaling Hill also shows a general rise
in small reeders throughout the year, and this may be a result of the drai
which affected the Malaria Advisory Board's eooly Iine::rmmh[nad wil:i'. th: rel;mu?ﬂ
goneral reduction of swamps in the neighbourhood. The most striking features of the
curve, however, are the four peaks marked, for refevence, 1, 11, TI1 and 1V.

_ Two of these, I and 111, are minor peaks and two, II and IV, major peaks. The
minor peaks coincide with the end of the periods of heavy rainfall marked I and I1T on
the rain curve and fall rapidly with the onset of dry weathor. These are prob due
to the inerense of easual small during wet weather. The major E-na'lv:n, II and IV,
rise during periods of low rainfall and fall when the rain curve rises in the latter
of each year. They probably represent the incroase in breeding of small pool bre
in swamps during dry weather, and this inerease in breeding may result from (1) the

i P of easuol pnols elsewhere which might foree these species to breed in swamps ;
{ (2) the formation of small pools in swamps during drought; and also, possilily,
from (8) the water in swamps becoming more suitable to small pool breeders during d
weather. The Iandmmual:barEfudadaut.hE- typical increase of small
 breeders ing on the increase of casual small poals in wet weather, and 1T v
a8 the incrense typical of the effect of drought in swampy areas.  The fact that IT and
IV are o much greater than T and 111 indieates that moat of the specimens caught
‘here come from swoampy arens. This accords with the explanation given above
the gradual increase of small pool breeders is due to the gradual reduetion of swamps,
‘gince the effect of reduction of swamps would not be evident unless many of the
specimens came from swampy areas,

i

Green Curpe.—Thoe groen curve for the larvas caught in the Pudu Fish-ponds
~ shows a surprising resemblance to the curve for the adults caught on Petaling Hill,
‘but at the same time it shows some very suggestive differonces. The same general
~ upward tendency of the curve, indicating ineresse of small pool hreeders, is noticeable,
and is also bably due to the gradual elimination of swamp breeders ﬁﬂlﬂ::ﬁ
‘drainage, the and oiling, of swamps. The four peaks seen correspond wi
the Potaling Hill eurve and they are marked with corresponding numbers,

b _thmmimpm'bdiﬂnanminra&a:d to their relation in size and in time. The
il i minor peaks on the Petaling Hill curve hut
ey are smaller, whereas the major peaks IT and IV are larger than their corresponding

the Petaling Hill curve. Moreover there are differences in time, especially
929, thus peak ITI oceurs later, as well as being smaller, than peak III
whir IV, in addition to being larger than peak TV on the red

. These facts are highly suggestive, thoy seem to indicate
the corresponding peaks on the red curve, but that IT and TV

g red peaks. If the previous explanation of peaks T and IIT on

TS I and TIT on the urve & well t the
resulting from thgpﬁ:m'a! adults brdg:ﬁ?hm their typical habitat, ie.,

1V on the curve may be the inerease of larvas due to
L -uﬁh mfmﬂbmedm.mﬂthmthaewn
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ANNUAL REPORT OF THE INSTITUTE FOR MEDICAL RESEARCH,
FEDERATED MALAY STATES, FOR THE YEAR 1822

MALARITA AND QUININE

lnvestigaticns on the treatment of malane by gquinine and other alkaloids of
cinchony have been continned by De. Williom Floteher, Bacteriologist, with the
nasistunee of severnl collengues. The details of these investigations have, at the
request of Govermment, been submitted to the “Cinchons Dedvatives and Malaria
Committes of the Medieal esearch Council™, The Medieal Research Council ia
undertaking an investigation inte the action of the various cinchova alkaloids in the
trentment of malorie and for this pwpose will supply specially purified and tested
preparations to workers in different parts of the British tropies. We lave to some
extent anticipated the propesals of the Medical Rescarch Council in this respeet and
now prosent o summary of the results of our inguiries.

In Malaya malaria rescarch has been almost entirely devoted to a study of the
spocies of anopheline mosquitoes, their relative importance as malarna carriers, i
larvae and their breeding places.  These faseinating studies and the remedial measures
based upon them have tended to produce in the minds of the medical profession and of
tha general public an impression that only by measures directed against uito
breeding may any mitigation of the malaria securga b achieved ; the human
from malaria has been in o messure neglected or ignered. One of the objects then of
the inguiries here reviewed is to direet renowed atlention to the human disease, malaria,
and to the possibility of devising improved mothods of treatment,

(#) Cimchona Felrifuge.—The rvesults obtained with this prepargiion in the
trentment of malans were reported in part in 1921, Forty-two cases have now bean
troated with einchiona fobrifuge and the sample employed (| cengsehe Kininefabriek,
Java) proved as efficient as guinine sulphate, and not more toxie, when given in doses
of ten groins twice doily, In the treatrent of quartan infections it was found thaé
gamelocytos are more resistant than trophozcites and that, contrary to eurrent opi i
quartan malaria is not se prone to relapse within three weeks after freatment as i
tertinn molaria.

(b) Alkaloids of Cinchona other than Quinine.—The principal alkoloids contained
in cinchona bark are guinine, quinidine, cinchonine and cinchonidine, which are
ur;.r!utul.l!ianbla, anid guinciding which is not. Quincidine i the namae given to the
muxture of uncrystallisable alkaloids and impurities which remain after the crystallisabile
allealeids have been removed from the boark extract.

It was found that in doses of ten grains twice daily the four crystallizable alkaloids
quinine, quinidine, cinchonine and cinchonidive appeared to be of about cqual value in
causing the disappesrance of malaria parasites, None of these alkaloids pl'udncali
toxic symptoms in this dosage. In smaller doses of five grains twice daily, cinchonine
appeared to be less effective than the sulphate of quinine and quinidine. Cinchonine
was definitely inferior to the other crystallisable alkaloids, In the treatment ullﬁuutm
malaria  quinidine sulphate gave slightly betler results than quinine sulphate.
Quinoidine in doses of five graing fwice daily was ineffective and in of ten graing
twice daily proved to be too toxic for employment in the treatment of malaria.

(e} Tasteloss Preparations of Quinine,—These preparations oare useful for
administeation to children and cthers who can neither tolernte the bitterness of the
soluble =alts nor swallow pills, They are tasteless h!f virtue of their insolubility in
water, ¥ot we have seon one of themn, suguinine, which is 8 most expensive preparation,
dissolved by the aid of acids and dispensed as a bitter mixture. Indeed this method
is recommended in at least cne recent text book. Of these preparations quinine
tannate, quinine dicarbonate and quinine ethyl carbonate (cuguinine) were tested.
Euquinine proved effective. The spmples of quinine tannate and guinine carbonpte
naed in the exporimonts were valueless,

(d) Intramuscular Injections of Quinine.—With Mr. 8. Visuvalingmm who was
temporarily attached to tha staff of the Institute, Dr. Fletcher conducted an inguiry
into the method of quinine administration by intramuscular injection.

They remark that no one with exporicnee in the treatment of malaria is to
deny the value of intramuscular injections of quinine in these grave emergencies w
for one reason or another it is impossible to administer the drug by the mouth. Many
people have been cured by injections who otherwise would have died. While this is
80, it is equally certain that quinine is often given by the intramuscular method when
it could have boen given by the mouth with equal benefit and without the risk of the
patient which is always incurred when injections are employed.




29

We have seen a healthy child erippled for life from paralysis of o seintic nerve
injured by an injection of quinine. We have scen a mechanic bed-ridden for several
manths with abscesses and discharging sinuses in his buttocks from quinine injections.
We have seen a num, who a year earlier was carning good wages as a motor-car driver,
reduced to poverty on account of permanent ankylosis of the loft Imee and ankle, the
result of an injection of guinine.

. We had supposed such eases to be very rare but in the course of this imvestigation
it was that they were not so uncommon as we had hoped, Thus
Dr. E. A, 0. Travers, Medieal Officer, General Hospital, Kuala Lumpur, informed us
that, though only & small proportion of injections were followed Ly suppuration, this
method of administering the drug was o common outside the hospital that he frequently
admitted patients suffering from abscesses as the result of quinine injections. He had
Sgal No fewer than twenly such eases in loss than five months,  There were five cases
im his hospital at the time of our visit to it.

The majority of medical men do not realise that quinine solutions of the strengih
employed for inteamuseular injections always eause immedinte necrosis of the musele
fibres ot the site of incculation. In most cases the dend muscle fibres are absorbedl
within three weeks and no harm results. But though the dead tissue is not vigible, it
is a pouree of danger.  If a few micro-organisms gain accoss, either from without or from
the blood stream, they encounter no resistance in the necrosed musele, which forms an
excellent nidus for their multiplication, and suppuration results.

ﬂm illness and mutilation may oceur as the result of intramuscular injeetions
of quinine and in some cases where this has happened the dmg could equally well have
been given by the mouth. Quinine injected into museles is not absorbed so quickly
nor nf so constant a rute as quinine given by the mouth. Judged by the exeretion of
quinine in the urine and by the presence or absence of malaria parasites in the blood,
intramuscular quinine does not maintain an effective concentration of quinine in the
body for o longer period than oral quinine. The view that quinine injected into a
muscle forms a reservoir which keeps up the supply of quinine in the periphersl blood
has no basis in fact.

Quining imjections shoukd be reserved for patients who are dangevously i1l with
malaria, for those who are comatose, and for those who vomit the quinine they have
swallowed., Fow peopls are honest about taking quinine and daily examination of the
urine is the best means for detecting shirkers; the urine should be examined daily in
evory ecnse of malarin under treatment. When s medical man  preseribes  an
intramuscular injection of quinine he should give it himself. This would tend to limit
thia form of treatment to urgent cases and it is right that the prezeriber should assume:
full responsibility for any ill effects that may follow.

I:-l:l Rectal Injections of Quinine.—Most medical men in the tropies have
~occasionally preseribed guinine in the form of an enema, but few of them can have
witnessed the resulis or this method of quinine administeation would long since have
been condemned. Our experiments showed that rectal injections of quinine are
irritating and that the poassing of blosd and mueous is the wsual sequel.  The
injections are quickly returned and are of little therapeutic value.

() Quining Idiosyncrasy.—Dr, Fleteher and Dr. Travers had undor observation a
cnse of quinine idicsynerasy. Though this condition is much less gommon than might
bo gathered from the text , it iz an important one. The physician who is ealled

_ upon to treat an attack of malaria in a patient whe is hypersensitive to quinine finds
himeelf in the difficult position of having to choose between poisoning his patient with
the dna;hﬂ allowing the disense to run its course unchecked. In the case under
reviow the difficulty was overcome by substituting ﬁurtg:inina, cinchonine base in doses
of four grains four times daily. 'With this treatment the patient steadily improved

the symptoms which were aseribed to quinine, namely, gastrie ivditation, facinl cedema,
and denmatitis, disappeared eompletely,

- MALARIA AND ANOPHELES

% ':]i-, carried :ImL i ufrim of s:mﬁnmnltn with t,'hr[':
object of determining the susceptibility to malaria infection soveral species o
dnopheles. OFf 28 specimens of Elunpllfi'al mgqul. Donite, which were fod on eases
of subtertian malaria, 10 were found to be infected ; in several of these mature zygotes
wern observed.  This species has been thought to be relatively unimportant in malaria
transmission but these experiments suggest that on occnsion it may prove to be quile
‘otherwise. Dogmatic assertions about the relative importance of anopheline species
' in the spread of malaria should be recoived with eaution, they are a frail foundation for
'mmﬂm-in control. At most the mosquito is only one factor in a complex of

L s which results in severs or epidemic malaria,
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e, Andrew Balfowr, Director-in-Chief of the Wellcome Bureaun of Scientific
Besearch, has directed cur attention o some factors in the ::pidtmiulugy of discase
that have been little studied by the present gencration. He points out that plague
bonds to pecur in epidemic form in widely separated parts of the world and in & manner
fisr which our present Imnwlull‘lige of the spread of disease affords: no adequate explanation.
Hg recalls the studies of Meldrom in Mauritius on the relations of weather to mortality
wpnd on the climatic effects of forests, It may well be that these and kindred questions
will repay investigation in relation to the epidemiolegy of maloria in Malaya.

BERI-BERI.

The Fourth Congress of the Far Fastern Association of Tropieal Medicine passed
the following resolution on the subject of beri-heri : .

“Whereas there is enormous annual loss of human life, with corresponding
invalidism and :Iisﬂﬂlilg. due io deficient diet, in the countries of the Far Enst:
and whereas the deficiency is mainly due to the over-milling of rice which removes
n vital part of the essential food factors ; and whereas nothing has been put forwand
in the past ten years which disproves the claim that beri-beri can be controlled
substituting undermilled for polished rice in countrics in which rice is the s
article of diet; and whereas it has been demonsirated by Fraser and Stanton and
others that a satisfactory standard of milling is the presence of a minimum of
0.4 per cent. of P? 05 (phosphorus pentoxide) in rice :

“Therefore be it resolved that this Fourth Congress of the F.E.AT.M.
considers it urgently desirable that the Governments concerned should take action
to discourage the use of rice which is below this standard; and that, with & view
to taking united action, the F.EATM. recommends the appointment of a
Commission to which each country is asked to send a delegate, which shall malke
recommendations ns to the best methods of bringing beri-beri under control.

""To sssigt in the attainment of the above object it is proposed that the
Congress requests cach Viee-President to present these proposals to his Government
ond that the general Becretory-treasurer sends official copies of these resolutions to
the countrics concerned.  If favourable aetion is taken, the Governments are asked
to communicate with one another as to the place in which such Commiszion should
sit.""

Consequent upon the submission of this resolution to Government it was decided to
rafor the question to the Health Committes of the League of Nations for considerntion
s b the ?iaajmhi]iw of appointing an International Commission to advise on the best
means of bringing the discase beri-beri under control.

Iruring the vear under review over fifty litres of Vitamin B. Extract hove been
prepared from rice meal and issued to hospitals and practitioners for use in the
treatmment of beri-beri.

Through the eourtesy of the Secrctary for Agriculture and the Feonomic Betanisk
wie hiwe received o number of samples of rice prepared in small mills from padi of local
origin. On examination most of these samples have proved to be lightly milled and
free from the danger of causing beri-beri,

MELIOTDOSIS. J

In previows reports from this laboratory it has been forecasted that melicidosis
wiaild prove to be a natural infection of rodents and only occasionally transmitted to
man through the medium of food.stuffs contaminated by the exeretn of these animals
It had already been leamed that rats of eertain species could mdi]gﬂbﬂ lnﬁ-ﬁ'hﬂ'ﬁy
feeding them on cultures of the causative organism B. whitmori, but proof of our
hypothesis had been lacking owing to failure to identify the natural disease in rodents.
Thiz proof has now been obtained. )

In March, 1922, a wild rat (M. griseiventer, Bonhote) which had been found dead
in the house of a European officinl, was brought for examination by the Health Officer,
Dr. F. V. Jacques.

On opening the therax its contents were found to be a hand, solid mass, like
eartilage but very friable. This mass econsisetd of the lungs and heart, adherent to one
apother ond to the walls of the thorax. The stomach. intestines and bladder were
empty. There were four small embryos in the left cormer of the nterus,

A very few bipolar stoini anisms were found in films prepared from the lungs.
B. 'II"II”!EIDF‘F' u‘nsp:lllt-ivMEdrlme‘g the spleen and from the lungs: it 'lﬂtg';.
ordinary cultural eharacters of the organism and was agglati to full titre, one in
six thousand, by » serwm prepared with a known culture (Iiagaviah).

A rabbit inoeulated in the right nostril with o culture from the rab's lung, died on
the eighth day with nasal discharge, obstructed breathing, hnommthqgi: tracheitis and
the typical signs of melioidesis. B aehitmori was cultivated from this animal’s heart,
spleen, trachen, lung and goll bladder.
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A second rat of the same species was given a foed of i contaminated with o
eulture from the lung of the first rat. 1t died on the tllirt;--ﬁh iy from melisidosis
aml its luﬁu were found to be in the same condition as those of the rat from which the
culture had been obtained.  In additon there were small cheesy nodules in the spleen
and a portion of the small intesting was congested and contained mueus. B, whitnor
was cultivated from the lungs, heart blood and spleen, but not from the intesiine,

Two monkeys (Macacus cynomologus) which were fod on similar eulture from
lungs of the wild rat, remained uninfoeted. -

Though I;h:u& rats, which were kept in eages in the animal-house, bocame infeeted
some years ago during an epizootic amongst the laboratory animals, this is the first
recorded case of mlﬁ%ﬂmii in & wild rat infected under natural conditions,

The similarity of melicidosis to glanders is so striking that Whitmore published his
account of it under the title of **A glanders like disease’. It was not until he discovered
that the lesions were associated with the presence of a strange organism and that
B. mallei could not be isolated from them that he concluded that he was dealing with
o new

During this year comparative studies have been undertaken of three cultures of
B. mollpi, Locfiler, and three cultures of B, whilsor, Stanton and Fleteher, The
soiirces of these six cultures were as follows ;

(1) B. mollei (Java): This strain was zent to us by the Director of the
Geneeskundig Laboratorium of Weltevreden,, Java, It had been isolated from the
lungs of a country-bred Sﬂl}". (2) B. mallei (Muktesar): A culture of this
organism, from the Imperial Bacteriological Loboratory at Muktesar in Indin, was
received on September 20, 1922. Dr. J. V. Edwards, Imperial Baeteriologist,
informed us that this strain was isolated from a country-bred pony and had been
maintained for s long time in culture and passage through guines-pigs.
{8) B. mallei, Minnett: This strain, from the National Collection of type oulbures,
was supplied by the Iiveetor of the Lister Institute.  Tis origin is not known to g,

(4) and (5) B. whitmori (Ragaviah) mucoid form and corrugated form
respectively : Both these straing were isolated in June, 1921, from an abscess in
the leg of a Telugu patient, Hagaviah, who had been soffering from melividosis for
cight months, The slrains were a little more than a year old when the
comparative tests were made. In the mesntime they had been subeultured many
times in the Laboratory and for several months they had been kept in sealed tubes

of nutrient agar.
We have related elsewhere (Stanton and Fleteher 1921y that B, whitmori
oveurs in two forms; first the more sommon varety which a8 an opague

eulture with a corrugated surface on glycerine agar and, seecondly, a muesid variety
which forms a smoeoth, translucent yellowish film on the same medivm. The
mucoid varigty of B, whitmori bears the same relationship to the ordinary
eorrugated form, as the mueoid variely of B. paraiyphosus B, bears to the crdinary
form of that arganism (Fletcher 1920).  Corrugated colonies can be grown from s
mueosid onlture, and we have proved the identity of the two types of agglutination
ond absorption tests.  'When peptone water was inoculated with the muccid eulture
of the *‘Ragaviah®" steain of B. whitmori, which we employed in these experiments,
and plated out after ten days incubation at 3720, about 10 per cent. of the colonies
on the plate were of the corrugated type; the corugated colomies having been
thrown off by the mucoid form and being derived from it.  (8) B. whitmord (rabbil) :
This was & culture of the muceid type, abiained twe years before from the spleen
of a rabbit which had beeome infected m the animal-house attached to
the laboratory. A corrugated strain was cultivated from the testes of (he same

 The details of the investigations carried out with these organisme will be ineluded
in & monograph of melioidosis which it is propesed to publish as a Study from the
Institute for Medical Research. Our conclusions are here summarized.

} SUMMARY.
1. It is impossible to distinguish the lesions of melividosis from these of glanders
by means of inspecton with the naked eye or even with the microscope.
2, The symptoms of the two diseases are similar.  Melicidosis generally runs a
more acule course.
8. The mallein test was applied in a case of chronic melisidosis and gave a positive

4. The blood of this chronic case agglutinated the three strains of B. mallei,
fﬂﬁ:% ﬁhhgﬂmiuﬂ_ One of these strains absorbed the agglutining for the homologous






1 -
B
i | -

3 + =
e 2 "
- e










11 irnins of i P i i ming ' T 1 i
T ’ |
J R TS it & T O Vi il five froam T
I LA 1ir A TET A ] cli | 1 ] | .
TE
Lhpne Euum i | il il 2171 nf T } 1 0 Vil B 1 C
1 Tazn R 1y e | Hr il o] [ x| 1
Pl AW sl T COT Tond 1 : r . q 1
| 51 LLL I T i1 ! 3 | o Y 1 DT
N
A i 1 ol Lhen |6+ i 1 | Wl iR th RAt] gaiid
I 1 1kl (L TEATL 1 | SOH FERAT] noile o L
Both 5T nt for LIT1IEL: . discharre fre s=viurm
] L H=
; Al BIEE] na aof tissies 3 e LT 1103k I
Wilre a 1415 G 3 Vi § i thr & 1 1 | 1
| 0
1
wenty-nine spee 11 ' ] LA 1 el I |
" 1 3 3
111 1 (| | - EeGaLl I i | il
XA =il Wi { L2H, LI
"here were 15 miscellane X L) | ne for quin i
11 L0 tub s KB 1 ] s 0 i [ N
Amnation
4 b e 1104 Thoidhi ares prepaneg I i i (
Wi hund (| il § (5010 ] | 1= B i f
abr | all FFUIT W med 10T v 1n g |
CHEXNIIH L s I AT CNEC ] S ! i L
=1 - i3 O (il i FER el | Wwl i 1
L ETTL 1E -1 e 1 th 1 Haurea T |
Mg X 17 L
L 3 | = ApeEcinl ol { i | !
H. 1 . 1} LETE T ¥ | § i
7 k' : 1 1 1 i} |
th a1l 1m o 1 1 ) | |
: 1im . oo ke R B T +
§ p e T 11 1) Filkl i
T | {
T o " | LI
¥ X |
> T valinon - [’ |
Tl ok n Lhe lioam |
f 1 1Rl |




\ ' T 1 TH r r T IO ATOF . W i . AT
R Al ' il Al 5 iy ) L B T L
i k] L 0 i e departmen I .-
i i | | { |- Ol I i e
I r o 3
| 1 | TEVTL ) | . vl 1 5 1 1.
L | I \ AN ] WYE 1] Wi O 7
| 1 1 s I
| LLERRA] ol FRRid TEIT4 L EFTT Wi r e
| | i CULIERE & il [ x| TR Rk i : sunterten
Flalils
T t 3,1 7]
i 'l
I A ¥ T | = 1 B :
i R ] 1§ L 1 AN 1 SR TN r
[ Thi] (i}
b i L 80 Tl + i | T Ll
1 IL
1 ] [ALLED ok Tall [ i | as GO s eormnpared with
T | ' ' |
i | i1 TI0R)) | G s n Bk LR b 1
i 1] ilal 1§ Faafindl o Pesll Il P A w1 undaer the
il i ) Vi Lirngs | TN TETd ] | ik L 1
1 & I non-cach mlil LENL i L [l ey 10 I
¥ i 1T : [ 1
L i | Letlt]
- i . 1.0 pHIL AL
; o S i " -
i 3 it =
- 1 i
AT [ 1
= 1
1hE ; ' ] ¥ 1k Frige | ¥ i of samnles: of
11 O | 1aT500 reptened Oondensed i ks
bl ISUTT
: ] ]
ib Pl i ilere Lige [ Ve M - Tonna o } n foreien s
) T e b T i Tacstaralooica]l anal
i I 1
| 1} ] ! 5 i i
J 3 Y P 1 -
! L] . L 0 JORATA | T 1 Y RRL
¥ ] i ¥ e nitern ] | | K ] ail YWY
s | P 3 T Mar b
} 1 T I i i ] 87 0T i Y L - | b WOLE
g 11 TOIL B T
+ ] i int 1 1 il 7] i = b O T g 1 {rr
Vi Eullhals ] ] Y
i : T LTy
{ A v ha
¥ T !
1
| I L




il | T i
LRI i
wi's FIrN 1 ; ETICh ] 1 b
oy
T [Tl =8 T S111 ALK ¥
Tt ol B
1 hs B AL TEAE) 11| |
{4hhyt FE LA . LiheTes T
FRL i g RALET |}, § B . 1 FFRLH L (I
Thig &x L [ L | | 5 | |
Ll LT
(N ave | R R } Ths
Wb o] r i BB LRI OEE] | i
(& (1T | (] Lei 1 e L |
L Ay dro md el ArElE il 3 e
ek Ty
e i (NI ]
[a) 1. ¥ = L [ il s |43 k) L
s F i et [ { [l
T T 1
1 [ 2 LY $ il i | : | B
7 - = " .
5 I w i FLITE BN S ] [ ol
' 1
AT i BN AT ¥} i i i 3
. ) 1 STTLLAT 4 illig L
} i gl nAMAL 1 | T | C
'n r e TTL LET AR T v b
¥ MITFT S FiE: [
1 ol bl i ik
4 Il o AP 3
T | wike | il
1 Iyl (0 i
4 VHTH i Eiil 1]
el  mdam
[ Tibi BT (1
S | | B TL 0










S PFENDI
HLLT] J (L THAER'S IR LW LI ANELE TS T g ] AeInnea
aborato Auringe the ve |
1 s 1 v
- el of Anasl
1 pLise
11! 4 R
il L T - L
f hemieal . wi ]
A 1 fily 1 il
P
i |
|
Al 1 LI
Tek - Rt i
¥
| | ; =
L] L it T ¥ '
| 1Ll
i 11
s 1
] 1 L nlerieifing Le 1 t T L |
= L 1] O 1 ¥ (s i
[ R L 4 L
] il
wlrll ATl |










44

SCHOOL INSPECTION.

This year schools inspeetion was added to the duties of the Health Officer. Thers
are 527 schools on the Education Department's list, and there are many more private
pative eehoola which are not on that list. Some of the schools are oo the main line of
communicalion; others are not easily reached.  An arrangement was made belwean the
Medigal Branch and the Health Branch by which the former undertook to visit all

achools in Banitary Board arens, the latter sll schools on estates. With regard to tha .

knmpong schools it was mutually agreed that the Medieal Branch would de what it
el nngd the Health Branch the rest.

A working syllabus was drawn up and sehedules printed. When an officer visits
a school the schedule is filled in in quadruplicate—one copy is sent to the Senior Health
Officer, one ?IEE‘)I to the Benior Medical Officer, one sopy to the Inspector of Sehools and
ong Copy ia :

MALARIA AND MALARIA PREVENTION.

As usual malaria heads the list as the most imporlant cause of sickness and death.
The number of deaths from fever recorded was 15,570, The death-rate, the lowest for
ten years was 11.44 per mille or 44 per cent, of the general death-rate. Malaria was an
essential factor in many deaths attributed to other causes. It is impossible to say
what malaria cost this country in 1923, but taking into sccount the loss of energy due
to sickness, imvaliding and death, the check to the nalural population increase through
the luwering of the birth-rate, and the dampening effect on recruiting, the loss in dollars
must run into seven figures.

Malarip is preventible but at a cost—whether that cost’is justified in any case
dapends on the local factors.  Malarin prevention is a sound economic whare
groups of people are gatherod togother as in a town, villages and cstates.

The anti-malarial activities of the Health Department during the year included—
the teaching of mosquitology, propagandns, investigation and research, anti-mosquite
maasures, quinine distribution.

The tenching of mosquitology continued throughout the year. All the
are irmined in both laboratory and field work and are competent to make anopheline
surveys, BEstate managers have been encouraged to send their dressers for free courses
o instruction.

Loctures and lantern demonstrations have been given in schools and kampongs.
Cards and posters have been distributed.

In every district there have been numerous mosquito surveys. The arrangement
by which medical men, estato managers and others can obiain free advice and
assistance in anti-malarial problems continued.

Experiments have becn made to find eut a suitable quick growing cover for cleared
valleys, the haunt of Maculatus,

In Pabang trials with a form of mimosa appear to have been suceessful but it is too
aarly to express an ungualified opinion. The experiments will be continued in 1928,

Trials with different oils as larvicides have been made and the general opinion
appears o bo that the best for the purpose (taking into account both lethal properties
and cost) is & mixture of equal parts of Solar oil and liquid fuel.

A large stock of quinine wos obtained from England in the forn of four-grain
tablets enclosed in glass tubes each containing 20 units. The central store iz ab the
Senior Health Office.  Distribution is made through the District Health Ofices to the
school authorities, the police and others. This practice has been salisfnctory. No
charge is made for the drug.

A spleen census was taken on every estate visited and in every school inspected.
Oiling and minor draining has been done in many places with bensficial result.
Probably the most striking ease of the benefit of anti-mosquito work in the eradication
of malaria is that of Gemns, which was fever siricken, but which is now so much
improved that complaints are rars. The result has been brought about chiefly through
the co-operative efforts of the Railway Engineers and the Health Department.

The Furopean Chief Sanitary Inspectors have taken a great interest in the
mosquite problems and have proved their worth over and over again. The Asiatic
Inspectors have afforded valuable nssistance, but 1 do not think 1 am doing them an
injustice when I say that the energies of the average man are more persistently employed
when scting with the European Inspector than when working alone. The Health Staff,
the Malaria Engineering Staff and the Malaria Tesearch Staff have worked in harmony
and have been mutnally helpful.
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