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RESEARCH PRIORITIES IN MAIIRIA CONTROL STRATEGY

lnsccticide spraying to control
Inalaria has hccome unsostainablc
duc to frequcnt upward revision in

th{r cost ol ioscciici(les aod nccd to
introdlcc new and morc cffcctivc
inscdicides io ovcrcofire the problem
ol vcctor resista,rcc. IUalaria control
nr hrse endemic areas is possible
only through vector control, and
rcsi(lual i secticidal sDraying slrategy
at ouo t;nrc lcading towards malaria
cradicalion has startcd producing
diminisling rctorns. Il is therefore
inrl)erativc that cLemical vector
control is uscd selectively and
intcgraled with othcr nlothods
dcpending on thc local dcterminants
0f rr laria transnlission.

IIIPACI ORIENTED RESEARCH
IN VECTOR BIOLOGY AND
VECTOR CONTROI,

'I1,o ,reed of the malaria control
programmcs loday is Lhat vector
corrlrol should bc srlcctive, cost
cIIc(tivo. sustaiDabk], ccclricndly and
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af'plied in an inlegrated fashion
utiliziflg ldcal technologles and
resources, As far as possible
community participatior should be
elicited, heallh education should be
emphasized afld intersectoral
approaches should be utilized. These
conccpls should constitutc lhc basic
frame work in the planfling ol vector
control. Given below are sotre
rescarch priorilies in vector biolosy
and controi.

1. Vector Biotoey

This area of research was ignored in
the past, to cnsure good insectici(lal
coverage to achieve malaria conhol.
Revised malaria contro! strategy
requires a souDd understaiding of the
bioecology of vectors in relation to
available conlrol toots and slrateaies.
Studies in vcctor biology of direct
relerance to control of vectors are :

1.1 Biology in Aquatic Stages

L:rrval ecology particularly breeding
dynamics in rclation to the ccological
changes such as thc geomorpho-
logical, hydrolosical, mctcreological,
hun1an settlements and development
relaLed.

1.2 Biology of Adults

Ecological Succession, adult veclor
behaviour Darlicularly dispcrsal,
bitins activity, resting habits,
preference, cxophilic and cxophagic
behalriour.

1.3 Siblire Species Complex

Anopheline vectors of malaria
comprise of species complexes which
a.e irdistinguishable morphologielly
but can be revealed by the application
of cytological, biochemical, alrd
molccular techniques. Biology of each
sibling species may difler consi-
derably and inlluence transmission
dynamics. An area that is receiving
emphasis is the development oI DN 
probes Ior the identilication of species
complexes in anopheline vectors,
their distribution and biology Ior
planning selective, sustainable and
rational vector cofitrol.

1.4 Resistance to Pyrethroids

Mechanism of resistance particularly
to synthetic pyrethroids, cross
resistance, methods to delay the
onset oI resistance afld rapid
assessment oI incipieDt resistance.

1.5 Vector incrimi[ation

In recent years immunoradiometric
assays (IRMA) and Dlisa have
become available lor vector
incrimination. lt is important to study
vector susceptibility and vectorial
capacity of dilferent vectors and their
sibling species in endemic areas, and
thcrefore this technique should be
used cxtensively in vector
incriminatioi,i. Knowlcdgc on vector
incrimination should bc applied in:
(i) understanding transmissioll

Published bJ. tlre Nntional Acadenl' of l'ector Bortre Diseases o VOL.2 JULY, 1996



dvnamics of malaria in various

reeions, rii) detcrnirlirrg rnalariJ

reccDtivity, (iii) I)ljrn nin,i rtvrsco

malaria conlrol strateg] brsed on

vectorial caDacitY a d respoose to

inseciicide., and (iv) rnrlariogcnic
srratilicrlion for sclc(livL' xrrd

sustainable vector control'

1.6 Blood Meal Idertificatior

Malaria vectors may have prrllercnc(l

for the hunlan blood or thcY maY be

zooohilic or indiscr ininatt fLedcrc'

It ir thcrc{orc i,np^rmnt to siudy mcrl

bitins bthavinur and tlrc time (,f

hitins. 1'o accuraiely dctermille thc

authionophilic iDdtx, gcl ditfusiorr

t"chnique and mi(r+dot F,lisa h3vc

hc.n developed. 'lhese tests can

delect source of blood meal in the

qut of th. n)osquitocs eveo ulto 30 _

40 hours, thus cstablishing rJ)an

nosquito tolltaLt accurit'lt Sillrple

studies in tht bitirrs rhilhr) "i
mosouitocs h:Ne 5ho11rr lhrt b€d net

,r.*i"n,,n. n,"Y n"r t'r.u(lu(P dtsircd

irsults in areas wheru thc !tcior
bites earlv in llrt evening This fie|J

research is particularly ilnportant for
plannirg of i s€cticides irnpregDated

bed net Programrne-

2. Vector Control

2.1 Slow r€lease formulation

-2

A new formulation to spray residual

insccticidcs has bec dcvelopcd al

thc Rio de Janerio University kno\Yn

as the slow release emulsiliable
susDcnsion (SRES).'Ihis firrrnulatioo

is bascrJ urr organic Iulylncr I)"1$ inyl

acetate (PVA) arrd cootaining
malathion as aqtive ingredient. SRES

has also been PrePared tor the

syntlrrtic pyri throids like q tluthrirr,

cypermethrin, d'ltametllrin' arrd

nermethrin, and it is lossible tu

i,rclar, SRl:S for Lltrt xnrl Il'll' 11rr

rr:sidual efftr tivrrrcss ut this
lormulation using malathion lasts for
atleast l8 months as was

demonsirated in thc control of
Triatoma bugs, the vectors of Chagas

disease. Since 2 or 3 rounds of
spraying with residual insccticidcs is

the minimum rcquilcmcnt in the
coDtrol of vcctors, the SRDS

techDology would be very usclul in

vcctor colrkol as il wouhl save several

rounds of sPraYirg. The new

lechnologY is environ lnentallY

rcceptable as ltss ilrse(ticiLIe is

relcased iDto tlte envir'orment,
onemtionallY advanlrgeous rs it
eiimi ates J 5 rounds in 2 )crr tirrre

ocriod, and cost tfleclivc as

:omprrcd lo tlle spraj ing uf rcsidual

inse(tii:ides as there i\,'rrly mrrginal
increase in cost of the SIIDS bst
enortnous savings of illsccticides and

labour.

2.3 Ilsecticide iEpregnated bed

N{osquito bed nets or curtains treated

with thc synthetic pvrelhroids can

pr,,rlucc rtrrrrr kahlc irrrlrtt(t irr

luwerirlg rnalll) iJ tlrlnslrllsslon 111

rrLas whej. tll', vectr'r is"LLrl,'tlt'tgic,
bitirs rhltlrm coincides \\ith tlrc

slcrIins haLrits ut tlrt !ul ulJLion rr)rl

larget vcctor spccies is scrlsilile to

the inseciicide lnsecticidc ilnpreg_

ated ted lrels have been tricd i

the control of cnd€mic nlalaria in

lndia againsL A . ni il1uts, All'
flL iatilis. xfI.l A . dlicy'drits l(esults
'." i". tur" 1,""n triRlrlv Fn(uurrsirrg

in terrns of malaria conLrol, and

rre!cnlion lrom musriuito bite'; bLll

ied ners maY n0t be 'uitable
Lrniversaily and requires thc
knowledge of lhe vector biting
behavior, socio_cultural atd sleeping

habils of the target populatioD, arr'l a

slrorg health cdllcation suPPorL'

Alplied lield rescarch is also

indicated on the : (a) Proportion of

detcrtcnt and killiog action of Sl'

conrD('utld used ill the trestoent of

bcd nets: (b) n1echxrrisnr uf

resistance to SP colnPounds and

.ross rcsistaDcc: (c) irnpact ot bcd

ncts iD accelerating selcr:tion for
exoDhilic vector bchavjour; G1) role

.{ curtains in malaria coDtr{rl; (e)

counler-measulcs Lo o!ercolle
resistance al1d exophi]ic !cctor
hehaviour to SI'comlounds; and (D

sociology rcsc:rrch to cocourage bcd
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r]et usagc as an importanl method ot

$alarla control. Sludies are also

rcquired oD thc cosl conU)arison with

tbe resirlual applicatioll of inseciicides

and feasibilitY studies or the
uscfulness and praclicabilitv ot bcd
rets irr malaria control rtldcr the
existing primary hcal r care system.

2.4 Bioe vironmertal coDtrol

IDtegration of biological and

environmerrlal management methods

to control malaria has been

de oDstratcd. Ir tte applicalion of

this strategy it is importallt b select

areas alllenable to biocnvironnleDtal
intervculioDs as large marsiry areas'

low I)opulation detrsity areas'
cornn1xnd areas and irrigation tracts
witll cxtensive seepages and misuse

of watcr InaY ool respond to thcse

melhods. Ilioenvironnental technc
loqt' is cost effcctivc, ecoiogicallv
sourd, sustainablc alld can be linkcd
\riih lhc incon1e generaiing schcmcs'
'lhcse nlethods co trol gcneral

mosquilo br eeding, thus addressittg

to thc problem of mosquilo nuisance
as \vell as the transilission of vector

borne cliseases Dilfusion of this
tcchnology througt field research
and demo sLrations is thercfore
irdicated.

2.5 Biolarvicides
'lte two biolarvicides i.e., Dacill s

th ringi.ttsis 17-14 and Bacillus
sihaericlts are [o1, available il1

commercial qualtities for applicatioll

in malaria control. Shldies so far were

lifiited to laboratory ilvestigalions or

small scale Iield trials. '1'hese

fortnulalions are hishlv cffectivc in

thc coDtrol of AnoPhelines and

Culicires in a variety of habitats
cxcepl wher the water PH is >10 or
lhc t€mperatures fall <15 degree
Celsius or so. I demoDstration
L,rojccts in lndia' th" sPIrYinf, "f
btolan ici,les succcssfu ll! .',rlrull!J
nlosquito breedillg and also

inle rru Dt.d nalrria traEsmission'
Ilreerrtlr it $as demunstrale(l thal

rn o s qu iio,: s ralidlt devclop .csistancc
1o Fs bri nol to Bt. liield sludies are
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in(licat.d on tht control oI alrophclillc
brr:.dins in cnd.mic areas (.9., in
the river bed pools) iD the control of

2.6 Control ol Aa, stephcasi

A fcw technolosics havc emetgcd for
thc conlrol of aqualic slagcs oL4rr.
slrlr,rrs,: Tltes. are lhe lnesocyclops,
ncern oil lornlulatio , Inscct growth
rcsulators and biolarvicides
Depcndillg olr tlie localion ol
brcc(lirrg one of thcsc {ornlulation can
provirkr lol1g tertn control without
harlning thc non targct spccies. ,4r.
sl.rrersi tt,pc form and An. sterhensi
mlso,"rrs,s, the vcctors of rLlral and

ur ban nralari:r respcclivcly will
rcspond lo thest melhods. It $ill
require good G[t and hcalih cducalion
to producc inpact on transnissiou.
A . sterhe si ca]l,lral stroul<l rely on

anti larvtrl nethods c.g., in the 1994

epidcmic in westerrl Rajaslhan
(lndia). Iriekl rcscarch on suitable
auti.lanal mclho(ls alit)rot)riatc for
conmunitics and NGOS is i dicated
to fight nralaria locally.

2.7 Expdded polystlrene (DPS)
beads

lil'S beads arc I'ery ellcctive in the
control of mosquiio breeding in
habitats which are nol subjccl to wird
current. Beads are very light, non-
biodcgradable, lorv cost and long
terln solution to thc control of
rnosquito breecling- EPS beads can
be apDlied alone or integrated with
other anti-la al mcthods to control
mosquilo brccding in the ,)il latrines
sluice valves,'wclls, water storagc
tanks. Iiesearch on the application ol
ttl'S brads alons wilh odler methods
ol conlrol is iDdicated in thc control
of cndcnic m:rl:rria.

2.ll laroivorous fishes

Guppy and Gafillrusia havc been rrsed
cxkrnsively in ihe conirol of mosquito
brcccling in a vari€ty of water
habitnts. I;shes arc cosl. cficctivc.,1(l
cnvirorulcntally souild ntcthods of
mosquiio .ontrol. It is possiblc to
produce larvivorous fishos by the

billions and distribrtc thcsc !iidely
in endemic aroas wlthoul afly harmJul
cffccts on lite ecologl' of ihe area or
the ildigenous iish faunr. |orlds and
srnall lakcs ir the cou trysi.lc car
be used for thc n:LSs lrroducliotl o(
fishes at ncslisible cost. I-lilivorous
fish cullurc can te linl(ed wiih cdiblc
fish and I)rawn cull le wilhout any
loss of {ish pr0cl{cti,/ily.
Unfortunrlcly drrrin,r thc Deriod of
inseclicidal control, 1afl iror ous fi shcs
as a nethod of vector conirol was
coirpletcly forgoltcn.'lhere is a need
to r evive lhc rolc of lanivorous fishes
in malaria control. Research is also
indicaLed oo thc scarch of ncw fishes
and dcvclopnrcnt of ort:thods oI
transl)orialion, packaging, rclease,
mainlcnance ol hatcher ies, composite
culture, ecological infact oI lhe lnrge
scale usc o, Iishcs and Dxithods of
intcgration ifl malaria control.

2.9 Plart Products

Ncenr oil cxlracterl fron lho sccds
of Azadirachta irdicd is an cxcellent
losquito and sard lly rcpcllcnt and

a good larvicide. A!plicalion lrelhods
and lornLrlations oi Nccnl oil h:rve
bee develoDed Ior use by lhe
conrmnnities. This is a low cost,
in{liscnous, satc and srrsiairablc
ncthod lo repril nosquilocs ard
conlrol mosquito breeding.

3. Epidemiology

llalaria is enlerillg inlo new areas
due to eavironnlental dranges. A
strdy on the irnpact oi ecological
changcs, global rvarnring and
nrcteorological factors is iDlportant
in thc contcxt oI rapidly dcterioratiDg
malaria siluatior in somc arcas.

3.1 Epidemic forecastiug

Dntomological paranletcrs [or an
carly warIing syslcm should bc
developed a d field Lested ir varions
ccGcpidc riological zores. lt may be
rote.l lh:it climate flrrchrrtions havc
long bccn suspcctcd to be lhe
contriLuiory faclor in lhc
LransnissioIl of alaria and otllcr
veclor bornc discase,q. Durirg El
Nino southcrn oscillatioDs (DNSO)

or waror evelrls Lhe mo soo[ is lower
thax in the l1on ENSO years. AJler
iiNSO. thc cold or r-r Nina ycars,
the nonsoon is abcve average. A
sludy ol thc rainfall in wesiern
Rajasthan showed Lhat relatio
bcl$ccn DNSO and rainfall is
prrticularly sirong and coiilci(led with
nraiaria cases. TIle Ilistoric ct)i(lcmics
iIr I\rrljab were secn in ycars after
thc DNSO cvenl. Irr 1983, major
epidenics of mala.ia occurrcd in
Ilcuador, Pcru, and Bolivia Iollowing
a hea!y rainlall lvhich was agair thc
sanre pheromcnon. Sincc lll Nino
affccts the rairfall aI]d consequcDlly
ihc brccding potcntial of vectors. It
is possiblc lo forr:cast hish and low
risk io malaria and many other
diseases tr:usmiikxl by the vectors.
'l'his a(ea is still u explorcd and there
is:tn urgcrl nccd lo ilitiatc some
collaborativc rcscarch with the
rnclcorological cxperts in modeling
nnd f{)recastins ot nalaria cpidemics
at the national and rcsioual levels.

3.2 Malaiiogelic stratificatior
Malaria incidence is highly variable
at village lcvcls. lloDogenous arcas
;n a rcgioD could be separatcd usilg
cpidcmiological indiccs- Ilowever,
tnany parameicrs (e.g., cl-!idemic
logical, enlomological, i tervention
methods, hunan ccology) conld be
intcgrat.d to establish thc cause and
e1lect rclationship iD the chain of
nalaria trarslltission. Stratification is
a dynanic process and should be
directcd in the planning of nralaria
control operations which are cost
cffcctive, sustai able and utilize local
resources and talcnts.

3.:l Re!note seirsirg
Sakllirc inageries havc bcen used
in thc nrappirlL and nonitoring of
vcgctirtioD, watcr hotlics, tuildir:gs,
lcrrain and ir tho Iorestry and
agriculturc to increasc productivity.
Sc;cnlisls at the lv{ltc applicd ItS in
rrloDilorirg mosq!ito production in
Sanjay lakc ir Llclhi. lt lyas possible
to cslinak] btxl mosquito production
from the lakc and relate it with the
rcsiing InosquiLo popul:rtio1rs. The
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method howcver has the limitalion
that snlall watcr bodies rhid) arc thc

Drolitic nosquilo production siLes

particularly for the anopheliDcs arc
dillicull to bc mapped. Ilowevr:r it is
possible to relatc mosquito
produciion fron thc rice ficlds altd

this is now dolle routinely in lhe
California. USA. APPlication of
remote scnsing is slill in inla cv and

thcre are spcclacular advanccs in thc
rcmote sensirg technologY in
iocreasing ihe rcsoluiion. It is

possiblc to Predict mosquito
production areas and seasons of high
nrosquito abuodance. RS is now
irtegraled with the gcograph;cal
information system as a irlporlant

3.4 Geographical information

Gl-s is beilrg applied in a varictv ol
developmcrt activilies such as urban
developnrent, agriculture, industry,
miuing, lorcstry €tc. CIS has bccn
applied in healih in tlt. occlLrrence
oI rivcr blindness and Chagas
discase. GIS provides a rangc ol
powerful facilities for inputtire,
storing, retrievirg, manipulating and
displaying spatial inJormation. ln this
tcchnique relcvant thematic maps arc
digitized and thcn overlaid -lhis is
analyscd using various compuler
software programmes- ReslltaDt map

briogs out the causc and effect
relationship. Recently GIS was takcn
up for thc Kheda dist cl aDd Car
Nicobar island in India. llesults
brought out thc diagnostic value of
clS in predicliDg malariogcnic
polcntial. This information can bc
used in planning siluation specific
intcrveDtions. Bccausc of thc casc
witll which GIS caD provide malaria
receplivity and vulncrnbility profile
of a giveD arca, this liuc of research
is rece;vi g increasins attention
worldwirlc.

4. Applied Rcsealch

4.1 l'roblclr of clrloroquinc
rcsistancc in P. falci|drllm is
increasing. [Jrgent nccd is feli to

invcstigate the transDiission dynarnics
of drug rcsisiance P. falcilarum
malaria throlgh lhc local veclors.

4.2 Role of vector in dilfusion and
speed lvith whic-h resistance strains
are moving inwards irom thc
intcrDalional bordcrs ard
dcvcloD ent o{ control strategies.

4.3 Reccnt epidenrics in lndia,
B:ngladcsh, Bhulan halc thrown up
challenges in rcgard to veclor conlrol
and n1anagemcnl of disease.

4.4 Vector control along thc
intemational borders has always bcen
problcm. SLudies are indicaled on the
precise role of vccbrs i malaria
tiarsnlissiorl: Arial' zone ecologl' of
malaria transmission is poorly
underslood partictlarly under the
abnormal conditiols of raiutxll and
irrisatiorr. /4,,. slrr,l,€rri wrs a woll
klo\vn vector ir ltajasthan but nolv
there are vasl slretchcs of watcr
logged larrd dLle to Irrdir:r LlandJri

caral whcrc Afl. .tdcifaci.s l1zs a

strong foolhold. li is importanl io
investigaic the vcclor biology of
immatures and aduli to devclop ncw
control tools.

d.5 Therc are very fcw sludies on

sociological Iactors aflectillg lhe
succcss of malaria control
programme.'fhcsc studics havc
become all lhe morc ifilporlant in
view of the changc over Lo the
integrated nalaria control stratcgy
erlvisaging activc participation of
colnmunities aDd involvenrenL of
I'anchayais irt thc prcveniion of
malaria morbidity and uortality and
in the sanitation programnxr. h this
conlexl it is inportanL [o understand
thc fclt needs of ihe comnrunilics,
how the con1muniiics pcrceive
malaria, vector breeding sitcs, how
these arc being creatcd, and what are
thc approaches to Prevent
environmental degradalion to prevent
creatiofl of vector breedirg habitats
and improve the existi,lg situalion.

4.6 Success in insc€ticidcs
imprcgnated bed ncts will depcnd on

thc proper usc and care of bed ncls

aod thcrcforc sludies arc iJxlicatcd
on lhe human factors that will
iulcr{cre/cncourage the proper bed
net usagos as a mcthod of nalaria

,1.7 Studies are iDdicat..l on the
precise ro)e of vectors iD nralaria
haosmission. Studies are required to
dcvclop a package suitable {or the
Panchayat to prevenl vector br eeding
and take remedial measures as may
be Iequired to inte{ere vith Lhe local
traflsmission.

4.8 Cost ellectiveness of iDaiaria
control requires cortinuous

oDiloril]g of the i pact of
inle cnlions and a cost a alysis
direcled to bring out the best
combinatiort of melhods applicable
urdcr a given cpirlemiological
sitflation. 'l'hc, cIo, e, practical
melhods of cosl analysis urder a
dc(entralized litalaria conlrol
progranme rvould have to be
(le!elopcd, and iicld Lcslcd bclorc
thesc arc iilcorporalcd inlo the
traifli g modules oo the
in1plemeDtatior of irtegralcd malalia
controi stratcgy.

4.9 Heallh imDact assessment IIIIA)
in the environment impact
assessmcnt (EIA) is being introduced
as an impo.tant cornDonent of the
malaria conlrol stratcgy. In many
areas of gro'!9ing economy projects
in re field of agriculture, industry,
human scttlcnenls etc. lnve created
enormous mosquito breeding
potential. Research is indicated on Lhe

nrag!itude of this problem, mitigaing
easures \lhich are cost elfeclive and

susiairable, and {uturc planning to
prevenl malariologic corrditions.

4.10 Vector control in relalion to
agriouliural policies is an ir)urortant
area of research. lrrigation, iand
ulilizalion. de(orcsLaLion, cropping
patlcrn, use of inseclicides elc. a1l

proloundly affect the abqDdance of
vcctors.'lhere is a necd lo study
vcdor biology in relalion to lhesc
developDlerls for sustair)able vcctor
conlrol,
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\.ECTOR RESISTANCE TO INSECTICIDES

ll{.K.K. Pillai
DcDar(rncnl of Zoology, Univcrsity of Dolhi, Delhi 110 007

li;rfid dcrelopIntrt of rcsistancc to
iDsc(]li(:i(l{rs Ly insect vectors ol
hum:rn discases durirg the Pasi 50

ycars has jeopardiscd vector control

l)rogr anlmes. More than 160 species

of ve.lors have orv becomc resislant
1.) rrxior groups of insecticides

Illassive rcpeated applications oI
insect;cides to col}trol vector bornc
discases have rcsulted ifl accelcraled
devclop rcnt of insecticklc resisLalrcc

in veciors at a timc when thc eed

to,rmtrol thcm has bcqrtnc more
urgent. Scicntists have failed to
appreciate thc tad that insecticidc
rcsistance, an instance of micro
cvolulion, is ird(lrd natur(!'s sublkr,
ralioral an{l effcclive wav to errsurc
survivai of insccts fron the
onslaughts of peslicide abusc. l'he
apfallin,a ratc at which vcctors arc
develot)ing multircsistarcc and broad
spectrum cross rcsistance has Iurther
croded the ellicacy of many uscful
insecticides. nlso recent report of
resisia ce b biocides in mosquitocs
is a sevet. blow to substitute

conventional insecticides 1viih
biohar monious biocidcs. 'Ilrerc is an

increasing concern thal exlensivc usc
of highly polent and safe pyrethroids
ir agricullure nay precipitatc
selectio for rcsisiance ir public
health species and deprivc their
beneJit in vcclor colttrol. Tlre future
of c1)elnical control looks Lleak
bccausc on lhe onc he$d the pesticidc

arrrioury is dcpleting fast aod oD lhe
othcr lhe l,rospccts of new
insccticidcs elllcring nlarkels are diD)

du(i to thc cxhorbitant cosl irvolve(l
in dcveloping new insecticides.

Many ot the currcnl at)troaches for
rnanasins rcsistancc will l)rovidc only
krruporary mitigalion as they are
conceived wilhout fully undetsta ding
thr gcnetical, biological aDd

ecological divcrsity that exist in
vccbr populalions. ln fact ihese are
dynamic and evolving natural
poprlat;oDs lYhich can easily adapt
thenselv€s to overcome the
onslaughls of inimical cllviroonrenl.
A reductionist approach to resistarce

rlanagenlent may rrot lead to success.
1'his is cxeorplified by the fact that
deveiopnlent of LraDsgcnic plants witlt
]]li crdoioxin gene lailed to alleviate
developrnent of resistancc to /ili in
noxious plant pests. Insccticidc
resislance ollers many oDportunities
for multidisciplinary basic rcsearch.
A belter understanding of the
nlultidinensional resistance pheno-
nlenon will pave lhe r,vay for a llolistic,
biolrarmonious approach to manasins
rcsistance and to ensuring the
co tinued use of insecticides in a

scicniific way. The molto should be
to minimise its use whilc at thc sdmc
time nraximising its eflcct. Il is
abrndanlly clear from past
exlericnce that resistaoce manage-
ment nrust be au 'cco(ricndly
approach in any integrated vector
control i)rogramme wltere insecticide
has an i,nporlanl rolc and it should
not bo an attempt to rcnew
unrestrained use of insecticides in
vector control.

ABOTIT THE ACADDMY

Ttrc National Academy of Vector Borne Diseases is a nonprolit scicntific/academic organisation established in

199,1 ir India rl'ith ncarly 60 efirineol senior scientists fror)r 17 dilferent States oI the counlry. The Academy

itsrlf came into cxistence as a spir o{f fron the recommendations ma(le by a panel o[ experts Irom both India

and abroad during the proceedinga oI the rrFirst Internatioaal Symposium on Vectors a:rd Vector Borne
!liseascs'! hcld at ihc ttegiorral Mcdical ltesearch Ccntrc, Bhubarcswar in Novcmbcr, 1994.

'lhe Nationai Academy of Vector Bornc Diseases (Acadcmy) is a registered prolessional organisatior dealing

with vectors and vcctor borne diseases. Thc Acadeiny publishcd thc proceedings of thc hternational Symposiurn
oll Vectors aDd Vector iJorne Discases in Scltenlber, 1995 'lte Acadcmv also publishes a rrNews Irtterrr in
cvery July which disscminates tirnely news of thc Academy. The Academy also org:rnises r)ational/iotcrnational
synposia on Vectors and Vector Bornc Diseases in alternale ycars.

l\,l.mbcrshiD is open lo any ;ndividual inlerested ir any aspcct(s) of Vectors and Vector Borne Diseases (i.e.,

epidemiological, control, clinical, enlomological, parasitological, sociological, econotnics a d cost'beDcfits and
cost cffectivencss of control mcthods, elc.).
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NI'W LIFE MEMBERS

Adinarayara R., M.sc.

Senior Entomologist
NIiCP unit. Saltenapalli
Cunlur District, Andhra Pradesh

Dr. Balaraman, K., M.Sc., Ph D.

Deputy Director
vector Control llesearch Centre

lndira Nagar, Gorimedu
I'ondicherry 605 006

Dr. Jambulingam P., M.Sc, Ph D

Asst Director
Vector Colltrol Research Cenlre
lndira Nagar, Gorincdu
Pondiclterry 605 006

Dr. KhaE, S. A., M.sc., Ph.D.

Regional Mcdical Rescarcll
Centre (N.D. Region),
Post Box No. 105

Dibrugarh 786 001, Assanr

Dr. Panda Dwijesh Kumar
M.D,. Ph.D,
Slate Pathologist
M5/12 Acharva vihar,
llhubanes war-7 5 I 0 13

Dr, Panicker K. N.
M.Sc., Ph.D., D.lLE.
DepuLy Director
Vector Control Research Centre
Indira Nagar, Gorimedu
Pondicheny 605 006.

Dr. Sabesan S., M.Sc., Ph.D.

Vc.tor Control llesearch Centre
Indira Nagar, Gorimedu
I'ondichcry 605 006.

Dr. Trndon Neelam, M.Sc.,Plr.D.

Reader, Dept. of Medical
Dntomology
Calcutta School of Tropical
Medicinc
C. R. Avenue, Calcutta 700 073

Dr. Verma. Anita
M.Sc., M.l'hil, Ph.D.
BK-1J5, Shalinrar Bagh (Paschim)

Delhi tlo 052.

NDW ANN UAL ilIENII]ERS

Anuradha ilL, MllB5,
C/o. I)r. ivl. ltarradhir, C.l.lr.A.
l'.O. ItutIsalyasau,I
Llhubar.swar 751 002

Ayanar, K., Nr.Sc.

Rescarch Assislant
C(intre for Ilcscarch il ]Ucdical
lntorrolosy (lCIlli)
Iiekl Station
127 l'eriyar Na,airr

Vri(ldhach:rla r 006 001

Tanil Nadu

Makkapati A.It., NI.Sc.
'l oxicolo,ty LalJorator]
In(lian lnstilulc of Chemical
'Iechnolo{.1., llydcrabad 500 007

Dr. Rajendrar, R., X{.S..
Iiesearch Oilicer
Ccnlre f.,r Ik:s,:arr:11 in I\lcdical
LIlt(,r (,lo!]r, (lCi\1ll)
I:icld Srirtio;!
127 i'erit ar l\agar
Vrnldhachala,n (i06 001
'l antil Na(lu

Ray Chaudhuri, Saibal, N'l.Sc.

IIcad Delrartntnl 0f Z0ology
llishi Ilankim Clrandra Colkigc
I'].O. Naihati, 24 l'arganas (N)
{rest Ilcngal 7.13 165

Ilr. Vijayan, V., Nl.Sc., Ph.D.
Iteatler in Zoology
Univcrsity ol l\{ysorc
Manasa Gangotri, Iuysor(i 570000

EXECUTNts COMMITIEE

Dr. V. P. Sharma
Director
Malaria Research Centre
Delhi

Vice Presidefih

Dr, K, Satyanarayana

Regional Medical Research Centre
Bllubaneswar

Prof. M. K. K. Pitlai
Prolessor of Zoology
Delhi University
Delhi

trXec lite Comfiittee Members

Dr. M. A. Alrsari
Malaria llesearch Centre, Delhi
Prof. Md. Hafeez ,

Professor oI Parasitology, Tirupathi
Dr. B. Ravirdran
Regional Medical Rcs€arch Ccntre
Bhutaneswar
Dr. Asn'ani Kuoar
Malariz Research Centre, Goa
Dr. B, IL' Das
Cuttack
Dr. S. P. Paai
Vector Conlrol Researci Ccntre
Pofldicherry
Dr. P. Il, Baneriee
Ileptt. of Bioscience, Ilowrah
Mr. Sha&kat Kamal
DcJence Research Iab. @RDO)
Assam

Secretary Ge eral

Dr. A. P. Dash
Rcgional Medical Research Centre
Bhubaneswar

Dr. Namita Matrapatra
Regional Medical Research Centre
Bhubaneswar

Dr. B. D. Sathe
Haflkine Institute, Bombay

R. L llazra
Regional Medical Research Centre
Bhubancswar

'l'he proceedings volunle of the
Interralional Sympodm o! Yectors ard
v..t.r B.rne Dise;ses held at
Bh,,baneswa, in November. 199,1

coDtainins arou.d 40 selecLed rcsearch

!apffs (246 r,ases) is !oiv availaLle.
Iolerestcd persors/institutions (not life
menbers) are r equcsted to send Rs. 550
(inclusilc of postal charses) by M.O. or
bank dralt drawn in favour of the

'rTreasurer, NalioDal Acadenly of Vector
Borne Diseases' io Sri R. I(. IIazra
(l'feasurer oi the .{cademy), Resio,al
M.dical Research Ce,tre, BhubaDeswar

751 C)16, )ndia. Limited copics are
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Second Symposium
on

Vectors and Vector Borne Diseases
27 - z,tih Janrary, 1997 . GOA

The Second Symposium on Vectors and Yector Borne Diseases (Sponsored by Bayer lndia Limited)
is proposed to be held al Goa from 2.t /i.- to 2-qth Jan., 1997. The first circular has already been
despatched, The abstracts may be sent to Dr, A. P. Dash, Regional Medical Research Centre,
Chandrasekharpur, Bhubaneswar- 751 016, India before 15.11.1996,

Regiskation fee : Studenis .,. Rs. 200 (certilcates {roq guides/institutions to be produced)
Others ... lls. 500

The registratioo fee along !eith name, address, telephone and fax numbers, institlrtional affiliation
etc may be sent to R, K Hazra, lteasurer, National Acadenry of Vector Borne Diseases, Regional
Medical Research Centre, Bhubaneswar-751016 before 3O.11.1996 ihrough banir draft (dra.wrt in
Iavour of the NatioDal Academy of Vector Borne Diseases, BHUBANES\{AR) or by M,O,

-The scientific programme will cover ali aspects of malaria, filariasis, leishmaniasis, arboviral diseases
and other vector borne diseases of man and animals. Fur furtber in{ormation, please contact :

Dr. V. P, ShaLrla, D;rector, Malaria Research Centre, 20 Madhubak, yika$ Marg, Delhi 110 092
OR Dr. A, P. Dash, Regiatual Medical Research Ce tre, Bhubakesual ZSj Ot6, Ifldid.
IL has been decided to give the following awards by the Academy during the secood symposium:

1. One for outstanding coniributions irl the field of Environmental Aspects of Vectors/Vector
Borne Diseases,

2. One for oulstanding contributions in the field oI molecular aspects of Vectors/ryector Borne
Diseases.

Applications/nominations (Irom head of the institutions) are invited from interested Life members
alolg with biodata, lisi of publications and copies of five imporiaflt publications il the field so as
to reach Dr. V. P. Sharma, President of the Academy & Director, Malaria Research Centre, 20
Ivladhuban, Vikas Marg, Delhi 110 092, before 15th November, 1996, The awardee shall deliver a
leclure on the subject of his work either dudng the symposium/anrrual meetings or at any other
place as agreed by the Academy.

* The Life Members of the Academy are requested to send their important achievements, if any,
from time to iime to Dr. A. P, Dash, Regional Medical Research Centre, Bhubaneswar 751 016,
Orissa, India for possible inclusion in the Newsletter,

* Members are also requested to intimate about their change of address, if any,
* N1ini review articles (2-4 typed pages) of good quality on any aspects of Vector Borne Diseases

are i[vited from members of the Academy for possible use in the Newsletter.
* Annual Members are requested to renew their membership before 31.12.1996.

ANNOUNCEMENTS
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Oee,. No. 1s767/1gs of lsglss r^d't Societi's Recist/ation Act X){1 of t860)

(RegiJnal Medical Research Centre, Bhubaneswar - 751 016, India)

MEMBERSIIIP FORM

1.

2.

3.

4.

Name

f)csignation

Date of tsirth

Acaalemic Qualilication
(0f, ly Post-c.aduate desrees)

Address

(For coiiespondence)

Phone :.................-..... F&.r : . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Telex :

b. Permanent

6. Dxperience
Cfotal No. of Years)

Research :

Teaching :

Manage ent :

7. 'llpe of Membership & Fee : (Fee sent by draft,/M'O)

Membership

Student Membcr
ordinary Member
Ufe Member
lnstitutional Member
Patron

Period

Annually
Arrnually
Life time
Life time
Life time

Rs.

50

100

500

20,000

By donating more
than 20,000

For Scientists abroad US $

10

50

2,000

By donating more
thar US $2000

Mcnrb.rs upto 311.1995 will bc treated zs fouadd membcrs 'l[c ncmb$ship fees are likelv to be enh'nced lron1 lsl

,i,,'ii, rrni'ir,..".ttship I" mav b" s"nt bv bank drarr rdrawtr in I'vour or.Trea€(er' N'tionsl Acadenv or

vi,.l". nl,"" Dise.ses. Bhub6neswarl or |\trri. ro r.r. a7ra. tr"a.ur.r. Narional Academy of veclor Borne Diseases,

RegioMl Medical Research Centre, Bhuban eswar-?s1 016, Orissa' India'

. Sl. No.2,3,4 and 6 are not applicable for ioslilutions'

Place :

Datc :

lfiuaty ntt in the form and scnd it to Dr' A'P Dash, Regional Medical Research Centre'

Bhubaneswar'7s1 016, Orissa, India'
Phone : (0674) 4404-44 Tclex : 067+491 RMRC IN

S;g"ature


