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Malaria has been recognized os one of the gre-test problem$ in Benzal.
Though not 2 dmmatnc killer 1like 'cholera, yet malaria has been kmbwn %o
ceuse sufferings, dewegtation and deathds in merny places.

Whén the Department of Public Health was started about forty ycars
ago, malaria wes teken up os 1%s numbcr onc nrobtlcom, end maxamum 'amotnt .
of time and money worc spent te solwe this problem. Rescarch and contirol
were simulrvaneously tcken up but te all intents and purposes, it nroved
no morc then pallipdive. Dr, C, A, Batly, thc thcen Director of Publie
Health, Bangal, laid stress on resoeorch work and ercotcd the nost of
Assistant Dircctor, Mel-riz Reacorch for thorough invesiagzotaonp into the
problcm. Drs. S, N. Sur, P. 8ay Mr. M,0,T. Lycugir and othars carricd
out extensive malaria surveys in rural and urben arcas and vraied o
coantributc to the sclution, The rescant acivitics of malaria roscorch
in East Pokiston ore o contanuatiam of the prevaocus tharty yeers work in
this lance.

THE FOUR_DIFFERENT REGICNS OF B.ST PLKISTLN

Te undcrstand properly and makc an cssessment of the malaria problen
of Bast Pakistan, 1t may bc nceesscxry to give thoe general fuaturcs:
topography, elimatdie condibions, cte., of this part of Pakiston. Tho
provancc ¢an be divided anto at lcast four distanct rcgions.
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1. The nounteinous and sub-mountainous regions in the north-cosu
and cxbreme cast aad south~enst conprising the distiricue of Sylhcet,
Chittegong, Chiutogong Hill Tracts, ees.em prtion of Tippersiy, nordicrn
parts of Mymensingh amd Noakhali fell into this region., The sall
cgnarsts of rocks, ~rwvgl and clay.

2. The unduloting -loins of che north .c~t, comorising the wesvarn
parts of Rajshahi, southcrm ~2res of Dinajpur and the Bhawnl rcgion of
Dacea 1n the centre consitute anothor regim where the soil 1s mosily
loterite. The area is drier than the rest.

3. The commoramvely higher plains in the centrc, south~wes: ond
oh the north, where deltic formation has ceaccd, are the distrlcts of
Rajshant, Dinajpur and parss of Rengpur, Kushtia, Jessore, md Mymensingh.
The soil here 1s usually clay.

Le The grert flav plawns where dellile formatwmon is soill acuve,
have g0t two dastrice features: On- the ecst, the disirie.s of Dacce,
Faridpur, Pabna and Noakhall and parts of Mymcnsingh which are subjecicd
to reguler floods during monsoon only have got one feoture. On the
soulh, however, the Jistrict of Baskergon), Kullna and the northern
parts of Nookheli hawve got another feature which is not only subjected
to flooding during the monsoon but also flushed by the btidal. flooding
of the rivers twice a doy, duraing the groeter port of the yeor,

THE CLIMATIC CONDITIONS OF TAST Prn.KISTAN

TEMFFRATURE

In Enct Pakiston the -average mcan temperature, specially during monsoon
“can be looked upm 25 a predisposing foctor, having berring on the

breeding of anovhdline mosqui toes and develooment of malaria paresitcs i1n
Anopheline mosquitoes. The average meon is about 25°C 2nd does favour

the prevolence of malignant tortian halaria. The tamoeraburc in East
Pakiston during the melarie scason generally verdcs within this rengc.

HUMIDITY

Like tempcrabure, hwddity remains fevourrblc for the breéding of
mosquitoes pr-ctically throughout thc year in East Pakisten. The months
of Deecember, January and Februory, vhen conditions of relative humidity
become slightly unfavourablc my be token ¢5 exceptims.

RAINFALL

The reanfall and the period over which the rainy sc2son contanues
have got mueh influence on the prewlence mnd distribution of maloria
in Bast Pokiston., The roins fovour cxtcnsivo brecdng of Anophelinc
mosquitoes., During the latcr period of the monsoon When intermitbant
modcrete roanfall occurc with intervals of sunshine, sufficient ground
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and time for oviposition and hatching 1s afiorded. Conlmry to whet

1s scen in West Pakds on, malrize is most prevalent in this mert durang
the year of hcovy rains. It begins shortly aftcr the subsicence of

the overflow from the rezaén when wivcr soe'rius collectang in the shallow
nools and ~uddlcs., In Za~t Pekis on rains gencrally start by the
middle of June ~"nd containuc till the erd of Sentember, with maximum
f21lr durang the months of July and Avgust.

+ L TTUDE

The theory bawng lnot, the haghcr the altitudec, iLhe lsss 1s the
brecding of Anovhelines. Easbt Pakislonis a more or less plain and flat
country and So the advantage of altitude in limiting the breeding of
Anonlielines or malaria transrmssion is not present herc.
LATIYUDE

The regions that £2l1 within the latitude of 60°N and 40°8 are
considcred the regions of malaraa, The entirc Pakistan and India fall
within this range of maloria distrbution,

SUBSOTL WATER

Almost everywhere, the level of subsoirl water is comparstively high
in Bast Pakistan. The high growd water level has got effect on the
formatacon of marshes and jungles snd this with the addition of favourchle
tempercture and humdity are contributing foctors to the high endamiciby
of malaria and its sudden flare up.

CULT IV.T ION

Drs, Stewart amd Procter reported after investigation that malarie
in undrvided Bcngal has got a defimic relation to the cultivetion of
rice in dose proxamity to villages. It is perhaps mot the rice cultavrilon
but the associatoon of rice culitivotaon with watur 1s the responsible
factor, According to the cbserwiion of P. Sen, larvec of A, philiopincnsis
first appears when the rice plant 18 16 inches high but disappesr when it
rezches two foch mn September. This may be duc to some effcet of shadc.
Harvesting of rice and jutc disturb the enviromment and increrse the orgenic
contamimetion of water in which only a few specics of non-vectors can brocda

MALARIA RES Y.RCH

Almost every yenr af ter Independ ence, malaria suprveys have besen carricd
out, for the purpos¢ of malama rescerch and -mpiaria cantrol. The records
of the last-thres Yerrs are, Turnighed below.,
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SPLT N TMDIE

From a seuamlinz at random a number of 1,688 villapcs from eight
d.strcts of Tart, Pakisan wacre solenomeuric surveys Were coried oul,
the remuliy ashow that only threc dastricus, nomcly, Kushiie, Josoore, anu
Dinajour ore shll endemie arios of nslema. The roemainmyg fave
c1siricts bakcreony Khllno, Caatsosong, Tipperah oma #ymcnsingh are
moderately endanlc. indoor snreywn;, of DUT wee undertcken on the thane
wise basis, wibh an averagc population of 100,000 in cach. The
1,688 villages selecled for snlecn mndex were taken from the above 71
thenas of Lhe 8 districus amd only a few of these 71 thanas mve been
spraycsd wrth DDT. The reduction of splecn indel, on the whale might be
due to indoor DDT spray in those few thanas. The results of DOT
spraying &lthough oh a very limited scale hawe becn found to be
encouraging.

PARL JTVIC INDEX

Mong wath the examimatmon of the children for splem, blood slides
were also collected and cxamined for malaria parasrie. The parasaiic
index has always been noted comparativcly very low. The Government of
Bast Pakistan has gol provision for mass distribution of antimalaria druge
every year, through the District and municipal Health orpenizaiions.

The low parmasiltic index may bc the effect of anli-meloria drugs taken up
by the malaria patients. The average oaresivic andex during the lash
thrce years has been noted as between 7% to 12%.

MALARIA JNCIDENCE

The incidence of malaria as collecled from the hosmtal figurss
ghow g morked improvement, The figurcs of mortality have also anprecrsily
came down, From the malaria mortality figures of 100,000 in the year 195G,
it has-come down 1o 44,000 in lLhe ycar 1958. The gracdual fall in
morbidity amd mortality fipgurcs have bocan recorded yerr by yerr and a
casual glence on thoce firures wall andicatc how melaria ineidinec has
come gown in Past Palkastan., Indoor DDT sprey and continuous dictributzon
of snti-malaris drugs have bucn described as the cauwse of the presant
improvement.

SPECIES OF ANOFPHELINLS

The species of Ano-helanc mosquatocs the L arc gencrally found an Iooi
Pakastan arcs

A, phalsipoincnsis, A, vagus, A. subprotms, A, aconibus, 4. vcruna,
A, pimmus, A, anwloms, A, borbirostris, A, hyrcamus, A. sundaices,
A. eulicifacics, A, pallidus, 4, jomgal and A, remsal,
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Of there spceres only thret, viz. A, phaliopancnels, A, mindms, and

k. sunderous havc, boin known se Ghe vecwr “puet..s rusvonsible for
1nc:f_dmc<,—ar-m~r;a me Ee?u Pakis =n. Tl threo v.chor sooccics have
aredia been known to hawe ob thoir own rcgims of choice Ffor brecding.
For cxamplc, &, ah:.liaplmns:m in the olains, 4. minvmus in the mountains
and cubmountains, , ond L, sundoicus 1a the selinc er.as. The brecding
places of the threc main soccics of Fast Pakdstan arc as follows:

A, ohilirpinonsls.  obrocds in tenks, ponds, borrowniits ond diiches
containing clgan webter with marginal and das. Lrowth of subagqucous
bushcs. It dous not brocd in water even slightly contemimaicd or
polluted,

A. muonmus brecds 1n clean unpeolluicd slowly moving water with
grassy «dges. It proefors partial shade and eocler waor but full
sunshane 1s no hindrancc to bre.dang at tamcs, it cen also brocd in wells
and cigtcrns.,

A. sundadcus breeds in salinc weter, gsuolly, like ldgoons formed
by silting up of rivor mouths,and bchend Embenkments creoted to orotoct
racc ficlds from salinc weter. It cay bpeed in open sunshinc. It is
found along the coas.al dlstricts of Eeost Pakistan, namcly Chitiagong,
Noakhald, Barasai (Bak.rgonj) and Kmulna,

TDENT I TGATTON AND DI SSECTIONS

The ¢ollcgtion of mostuitocs arc arranged from fixid ‘cdtching
gto tions and from human dwza]lings and cowshcds in the arcas to bo
swvcyeds The most imporient fiature of this collection of Anoshelanes
is thot the weetor spceics do not form morc than 5 to 10% of the total
cateh, Thc prcdominance of thc wedior spccics according to the {ypc
of replon hos lowever always beun poted ag a constant fuaturc. For
exarmlc, A. philippinensis in tho plains, &, mnimus 1n the mountain
and submountain rcg:wns, end A. sundaicus In the tadel regions.
Some timcs 4. mim and Al pidlippininsis in the submountain rogion
amd A _phﬂip;glncnws and 4, sundeicus in the tidel and sal.nc rcgions
have also becn moted. The distribution of the voetor spceics of
Anorh,c’l‘.im, mosqui-aoe,s on a regamel basis can thercforc be shown as
followst

1. The district of Mymensingh, Chitltegong, Chittagong Hill Tracis
and part of Noakhala may bc callcd as the habitat of the A. philippincneis
and A. minimus.

2. The district of Bakcrgond and Kimdne and the remaining part of
Noskhali may be callcd the hebitet of'A. philippincnsis and A. sundalcus.

3. The remaiming districts for uxamplc, Dacca, Rangpur,
Dinajpur, Rajshahl, Bogra, Faridnur, Jesrcor. Kushiia and Pabne arc
th. hatatat of A, philippincnsis.
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It has always beoen quoricd why the pereencoic or cotches of veetor
spceics 18 So lar as comdarcd vith others, Thos lcd to verious
investigations as to the possibility of finding cut othir maloric wetors
responsable, The prodominance of A, annplaris, 4, suboictus, and A, verus
bes boccn nobed to form morc then 75% of the totcdl ectch but the resultes
of disscction of thcsc moscurtocs heve mot indicetud thet they axc
involved in the frenesmcslon of mol-ria.

M. L. 2T GONTROL

The antimalarme cedlvicics of Uhe Government of East Pakistan hawe
been dircebed an daffcrent wore for cxamoles

1. istrmbation of antimleric drugs.

2, Gront of mmey to the locel bodi_s for anti-malaria meosurcs
in the wbon arca.

3. Indoor DDT spray undlcr the Neilannal Melarie Contrel Schoume for
rural arcos.

(1) Distrbutia of antimilaria Drugs.

The preciice of distribution of anti~malaria grugs in the rural
and urban crca of Hest Pakistcn has boeh kept wy and maintincd since
pre~independenoe deys. Yeor aftber yeor mrdreds of thoasords of
paludring toblete Worth about seversl lakhs of rupecs are distributed.
This has got a defamite besring on the law incidence of mularia thet
arc seen ot prescnt. The rceord-shows that from the year 1956 o0 1958,
10,783,390 tablets of paludrinc hawe been distributcd for control of
malaria.

(2) Gronts to th. Mumeipalaty (Urbop Arca).

The pranciple 1s that the mumicipelity should underteke 1ic ohm
antimalerie mosQuato mursures werk and carry dut their own schome end
the Govirnment will then cantribute 50% of the total cost inwolved if
the Scheme is found soidsfoctory. On the brsis of this prineivic mny
of the mumicipslitivs of Eagt Pakisben haw rcecived Government grant-
and carried out antimeloria mosquito meosurcs in their municipalitics.
From the yeor 1956 to 1958 the Govarnmant of East Pokisten hawce
contritutced Rs.207228-2-6 1o morc thon 8 municipalitics for the control
of malarma in their respictave arces.

(3) Indoor DIF Spray (Rursl uarca).

Conixol of maloric by indoor DDT sprey bas boun underteken by thc
Govarnment of Bact Pekiston sinee 1949, Although continuity could not
be maintoined for went of moncy ahd othar tcehnieal diffionltlcs yeb
the cffcet of cwen this intarmittnt indeor DDT spray has oroduccd good
results. There is a popular bllief that melaria can be crodaceted from
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these iy cndanie arces of East Pakiston simply by andoor DOT sproy.
Soreyang opiratione were undertoken an dmost all the 17 dastricts of
Fast Pokisten. Taken on & thana~wise bosis o number of 51 thanas ocut
of 409 thanrs of East Pakisten hawe boun alrendy gprayed wath DIT.

Sme of thesc thenas haw bewn soroyed four times, some threc times,
gome twicc, oncd others once anly. The sysbtomatic and re mlar spreying
conld not be undertoken for ronsons dlrady swbud aboves, It mey b
posizblc to mekc an assessment of the preswunt situation if the following
fagurcs, recordad for the years 1956, 1957 and 1958 are locked into:

le Total number of villoges aproyedecseeesvrens el 511
2. No. of houses SPrayedesceserevsecssnnenaad P41, 755
3 No. of rooms SPI‘HyEd s .0'.‘.‘.0'l..""?’798,551
4e No. of persms directly protected.. ... sll,440,650
5. Quantity of DDT sproyed (508 wepe) esses 115,794 1bs.
6. Quantity of DDT spreyed (75% weDe) aseee 1,612,424 1bs,
7. Estimted cost of DDT UBEQ saseeacsoesssR8. A0LO222=4~0
8. Expenditure on stalf and Transport, etc Rs. 972821G=0w0
92 Tobol cost nVOlVed cevessessvsecesrsanenalS 5634-441‘0-—0
10, Cost per capiid from annas, O=7=6 to
O-8m

It may be concluded thot dhe problen of malarie in Fast Pakisten is
now well in hand and the improvements so for achieved, perhope pramerily
because of indoor IDT residucl sproying, elso augurs well for the fubure.
If this scourgze of mal-ria can be ercdicoled by indoor IDT gworaying,
surely it will be a grect achievem nt and mrny sociel and economic
problems of East Pokis'cn will be solved. It will be a red letter
day 1n the mstory of the peasants who live in the rursl areas and who
form more thon 90% of the total population of East Paklstan.



