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Mosquite-berne Haemorrhagic and dengue-like fevers

This is the first of Commmicable DiseasesSurveillence Reports
witich will appear periodically. These reports are the result of
collaboratign betweelearious Units in the Werld Health Qrganization,
particularly of Units in the Division of Communiceble Diseases and
the Vector Centrol Unit., They include information as reported to
us by countries, WHO Reglonal Qffices, WHO Reference and cooperating

Laborateries and collected from Scientific Reports,

The lazuc of this docurment does not constitute Ce document ne canstitus pas une publication.
forma! publication. It should not be reviewed, ' ne dolt faire Pobjet d'aucun ¢ormpte randu ou
ghatracted or nuoted without the sgroamernt of résume ni d'avcune cltation sans Fauiorsation de
the Wartd Heelth Crganlzation. Authors alope I'Qrgunisstion Mondiale de la Santé. Les aplalons
are responsible for views exprassed In sloned axprimées dans iss artlcles signés n'engageni

articias, que ieurs auieurs,
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Surveillance Reportz are distributed free of charge to 2ll perzons active
in the medical and allied zciences who signify their interest in receiving it
by writing te the Chief Medical Officer, Global Epidemiclogical Survelllance Unit,

World Health Organization, Geneva, Switzeriland,

Surveillance Reports are szent to the WHO regional offices and representatives
in countries concerned and to the interested Panel Menbers cf this Organization.

The purpese of Surveillance Reportz is to provide a means for fast exchange
of information, comments, and notes geoncerning survelllance of communicable
diaeasesn,

All communications reproduced in these reports mey be quoted and reprinted

provided that Surveillsnce Reports are duly mentioned as the source.

Authors alone are responzible for views expressed in signed articlea,
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MCEQUITO-BORNE  [LLBMCREHALTC LY DENGIE~LIKE TEVERS

Introduction:
Hocmorrhegle syndrome iz a common nenifestobion of arbovirvs infections,

dowover, until the oubhrock of hoemervherie fever in bhe Tar East in 1930, ne

ooy disesse of virsl oricin wes knowm Lo bo accompenied by hoenorrhogic

nonifestations other then the well-known syndrome in vellow Tever.

Luter 2 disease aimilor to thot in the Far Tast wos reported from Norther
and Restern and South Meostarn urope.  However s since 198 cutbresks of me seuito-
Borneg beocmorrhipic fever have been reporbed in the Philippines and olsewhere in
aonth-esst Ssia end ot approdinctely the seme time (1958) cnother tvpe of
peemerrhogic fever wos rocognized in South fmerice (Lreenting and Bolivia).

These heemorrivoic fovers or syndromes are coused by dlf{ervent tvpes of srbo-
virises with different cpidemiciogy and ecology eepecially with regard Lo the

vector and rescrvolr animels (Tabls 1),

Toeble 1, Hoemorrhagic fuvor in difforent gecgrephicel arecos
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Comront clinical featurcs of epidemic haemorrhosic foevers are lever,
heemorrhagic rash, bleeding (zastrointestinal tract, wierine, nasal), hypolension,
thrombooytopenis, prostreticn, shocl, These are freguently associoted with dewth.
Contrary teo other haemorvhogic fevers leukopenis ond hepsitomoraly were often
obgerved n moagulbo~borne fever in South-ecet rlada bulb without albumimuoris
which 15 common in other types of haemorrhagic lever. L IH0 Seminsr on Mosgulto~
borne Hoemorrheple {ever was held in Banglok in 1964 and a "sugpested definition
and nomenclature Tor Jdilscoses suspectaed to be of dengme end chilunmgunyae virus

oblology™ was adopled.

estory

Honquito-borne hasmorrhogie fevers arc of portieuvlar importance because
since first recopnized in 19%h din Manila bhey heve been reperted in many other
oreas in the Western Faciitle and In 3cuth-east [ula where they have coused a
creat, yumber of cszes. In 1950, & haeomorrhsyic sypdrome similer to the one
reported in 1944 din Manila was obzerved in Danglkol. Tater 1t was reparted in
Singapore (1960), South mnd Horth Vistnam (i960), Jaos (1962) ond finelly in
Tndia (L963).

The firat owthreak in India was reportod from Caleutts in July-December w63,
Llthovrh no exact informotion is aveilable, it ig estimated that geveral thousand
cases ney have occurrad, Uespital and buricl regords have shown thal neariy 200

doaths by a haeworrhogic fever oyndrome occurred,

The outbreal in Caleutts hed two phoses: the first phase occurred between
July and Sephembor and serological studies indicate that it wss caumed by =2
group B virus, probably denpue; the second phaze, from September to the end of
the year, wos caused by chilungunys virus as shown by virus isolation amd serology.
Cases with heemorrbagis manifestations seem Lo have occcurred more freguently
during the first phasc, althourh the chilwipaoye virus wes lsolsted from some
cozes Auring the second phase of tho outbresk slso. In 1965, outbreaks of L8
cases (0 deaths) were reported in the bosh Godavori District and 1 case (1 death)

in Nappur City (both in Maharasthrz Stote, Indic).

Tn Apell, Moy wod June 905 Lhers woo an extensive outhreak of dengrue-like
fever in Nogpur City and in some sectors about LOL of the population wag alfected,
Several strains of chilungumys virus and one strain of dengme virus were iscolated.

GChiliunsunys infectbion was confliirmed alzo sercloglceslly in several samples of paired
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sera from nstients. In the first seven weeks of 1966 1 case of hacmorrharic
Tever (1 death) was opain rovorbed in Nasour City.

Fa

From July %o November 1964 an exteusive outbregak of dengue-lile fever ool

nlace 1n sceversl clbties dn Souvth-cost fala. Severol handred strains of chilungurya

virug wore isolated from peitients end o musber from A8des aegypll wmoscultos.

Chiloongunye infection wes confirmed In most serolorically investigated potients,
A3 a reault of & random survey carried out in Hovember 196L, 1% hos been esbimated
that ﬁﬁore were sbout LOO,000 cases In Medras slone. During this epidenic “lhere
were 18 deaths out of 4,223 uaﬂes‘admitt@d Lo the Infecthions Niscascs Hospital,
Threoe desthz were reported in iﬂfantﬁ under one year of sge, 7 in children under
10, two in age group 10 to 20, none in age group 20 Lo 45, and 3 in persons

older then LE yesrs of age, with czse fatality reve 2.8% wnder 1 year, snd 1.6¥
over 50 veays. Out of thesa 18 deaths, 3 had hacmorrbages, § dicd ifrom periphceral
civeulatory failure, 3 hod convulsions end others lung involvement. (R. Rao and

3

othiers in Indizn J. of Medical DRes. Vol. R3, 1965),

In October 196L a small cutbresk of dengue-like disease scourrvad in
Vizaihvatnom and 10 or 12 desbhs cocwrred. Dengue virus IT was isolated from
soveral naticntes and ne Gvidenc@\waélfound of Whe presence of chilungunys virus
clther gerologically or by izcloatlion. However in September 1965 another oubhrealk
of dongue-like fever oocurred and chilungunya virus wes isolsted fron paticnts
2t thet time.

In ¥ellore an cpidemic started in lugust and ended in Decenber 1965,
Chikunguiye virug was a2lsc isolsted frowm paticnts. It hos been estimsted fram
epildeniological survevs that sbout LOY of the population sulfered from the
dizease, vt of 11 infants from vhom virus isolations were made in a study in

Vellore, 10 had rash and 2 had haemorrhogic menifestations.

Similer cutbresks of dengue-lile fever cceurred also in obiher cities in
indiz lste in 190,
In Ceylon a hig outbreak of dengus-like fever wssz reported in the spring
of 2965 end chllungunrs etiology was confirmed by virus iseoleticon and serology .
Scerologlcal studies carried out in South Tndiz and Coylon with seva colloeied
vefore the last epidemic of dengue-like fever ceused by chilungunys virus heve

showll Thot no snbibodies for this virus were mresent in persong younger than 20,
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Phie dndicates thet chilomgurs viecvs haed not been present in this zrea for about

20 years helore It appeared in the lout epidenic

Ir 196, 1022 cnges and 1L desths caused by heemorrhupic fever wers reported
frow heospitels dn the Philiopines. In the deriod [rom 1 Jonucry to 16 Oclober 1965,

55 cazes end B8 deaths wero reported.

v Theiland, 2002 cascs snd 5O deeths from heemorrhupic fever were reporbod
19Ch, and 2391 copes ond 152 denthe in 1965, In the firsh soven wecks of
19066, 392 coses and 3 deaths hove bheen reported.. Lccording to these recent

firures a lovge outbrock can he axncobod in 1966,

Ir Tahiti (French Polypesia) 535 canes and no deaths were repurted from
aoryrue-like disease in 1960,

Hogative reports were obtained Trom Dong Keong, the Republic of China (laiwan),

Weatern Samea ond Nepsl.

1 the Caribboan fleglon ol the Americcs, outhreaks of denpre have ocourred
in 1963 in Jamaice (1500 coses), in 196k in Venczvela (16,000 cases), Dominica

(bott 300 ceses), Puerbo Rico, Bt Kithbe-levis-fnguills, Martinigue (8-10,000 cosen)

and the Netherlends Antilles (about §,000 cases). In Fuerto Rico from Fugust 1963

Lo February 1965, 500 28 000 cases were reported. In Venezuels nearly 3,500 cases

were reported in 1965, Gases were spain slszo reported in Jawsica, verto Rieo

and in Antiguss in the Yominican Republic dengue is considered Lo be endemic

althourh no coses wore reported in 1505,

Teble 2 summerdres bhe reports on mosquite-borne huemorrhagic fever and

deryme-like fevers in 1905, It nlso i2lustrates the need for mors complete

vaporting of Lhese discoscn.

Mosguito vectors

fbundanl, evidence 1s now avalloble to incriminste mozquitos of the genus

Lgdes us voth natural end experimenial vectors of dengue snd ehiluncunye viruses

and depgue~lile digecres and hoemorrhagic fever, LAtdes aepyplti, A%, albopictus

and Ag, soulellaris moy sct ss voctors of these denzue foevers not ohly in areos

whore bhe disgage has been long endemic but in sreas into which the discaze hog
been imported. An example of the Istter instance are the severs dengue outhbreaks

in Greece dn 1927 ond 1928, in Jopan during Vorld ‘hr IT and in the Caribbesn.
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Ltocan also be noted that the receont opldemics of dengue in the Jestern Pacific

end GDoubh-cagt Asle hove been cxpsnding into whetever arcas L80es (Btopomyis)

ure present and hive now resched (evion,

Chiillungunys veotors

In dast AMyice, chikungunye vieus hes been isoloted From wild—caught

LU nonypll, A, elriconus, Culesr futizsng and scveral Monsonia specics,

,

Laboratory and field evidence indicate that 4ides (Slegomyis) specics are most

robably the vectors in noturc.

In Bangkole, Thailand, severpl izolations of chilamgunys virus have been made

from pools of wild-couesid A, soegyptl, while but & gingle isolation was made fron

an extromcly large number of G, fatigens pools; outside Janglol, virus hag been

rocovered, Lrom pools of O, tritaond orivnehus and C, gelidus, It should be nobed
L s n N g o

thet C. Lritoeniorinmehus is the prime vector of Japaneze B encepholitis.

The ep:i.d(‘-_mj_rc)].c){g'y of ehilingunya inlection is further compiicated v the
avidence that there is also o transmiszion eycele other than mer—mosguito-man;
his wos first noted in Africa when wiremis was found in monkeys and neutralizing
Anwihody in ehimponzee scerim. The susceplibility of several African primotes

to ehilimygmnyas virus hos been demonobrited,

In Thaileod, the siftuction fies been shown Lo bhe even more complex: chikungurnya
sntibody wos found in Lhrec oul of nine horses sampled; o later survey of a numbsr
ol domestic and wild animcis sround Bangkok showed horse » Plg, water huffalo,
nonkoey, :1;*::;1'>jblj_jt » calf, dog, cattle and bats all 4o be positive for chiltungunya

anlibedies dn rowghly that order of frequancy.

1

Ji¥e ca,:r."ly ag 1906 A‘d. acevptl hagd been swrprzsied as a vector of dengue and
ANk %8 el
by 1915 derpue was tronsmitied Uy A¥. acgypbi in hunon volunbeers, fventuolly,,
such experimental transeission ves also demonshrrted with AEs olbopictus and

4. scutellirig while other apecics of moscuitos were found te bhe refractory.,

The first zctuel isolalion of don igue virue from wildecaurht mosquitos wos
raperted in 1960, These isolstions g, in the Mhilippines and in Theilend » resulted
Iron dnvestigotions being corried out on the owtbrealks of haemerrhagic fever
witleh were first reported in Menila in 195l and whose first sizeable outbresk

oscuwrred in 1956 end dn Dangkok in 1958.  Thae predominant mosquito specics in “the
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and L€ aegrptl, while in bangiolk

e Teuimons, A cesvotd and Ol 'E:r'j.'ba:‘_azil:i.n‘)r".‘i_lyﬂ.c"iﬂ_-uﬁ were nesh I

eouerhly found,

goryrag type I0T won

dengue tpe 11 were made

PBespite the recenbness of thaese -l

ned previously indicatcd thel ocvhhrasks

virug could occcvr wherve lL8des wosguitos

et would nob oceur in srens whore they

mmbers,.  Labornbory invaestisations had

inowhe pody of the wosouito which could
mgubation.

Following the first isclations
A the Philinpines and Thailend, it was
QCCUr Inoaress whore [E oervphi wos

an oovomple, AE

e oconpletely obsenlt. Whils dengue hos

thoure have been no coses of haemorrhosic

Delicve thet f8 albopletus which, as noted chove y Nas beert demonst

Ind

of transmitiing dengue, may hove a role

ctinlogical apents. The possibild dwyoof

or othor

Dengue in Soubh-easy isis, had,

inoleted from 2 pool

Trom pools of wild-coupghh

Laolations, chundant

of denpue virus

ahasent and only A¥ alhoplebus jrement. Ao

fraguertlr b

fontla A¥ segypti and ilsclations of

el AE pegrpti.

epldeniclogical evidence
of fevers coused by dengue and ehllungurys
were presert ond fouvnd in large numbers

Hers

clther abgent o foud only in smell

also showm thel dengpue virns would multiply

then transmit it following o period of

from wild-caughh nosguilos

noted that haewmorrhagic fever did not

A

clbopictus 1s & common pogh woscuito in Iicmg Kong whiitn Al ool

cen veported from thot city,

> Tever, Despite this soveral reseocehory
rataed zs capoble
ylhe transadssion or mainbenance of

& trensnission cyvele invelving monhcv

animaly is now wder livesbigation.

in the late 19th century and early wart of
the 20bh, Leen primerily o rural dizease presumsbly tranamitled Ly indigencus

L8les spocies sueh 28 LY slbopictus,

L urbanization dntensifiied in this century

and elibies growv, LE segypbl spread and inereased its mmbers in these cibies with
X L o =T el . b '

vesulibing epidenics of urbon c:len{;«_;u@ digense. To-day, in Thailand and to a lesser

ertent In other countyies of Soub

small

villages ol a few tens of houses, in Thailond as Well, hagmorrharic Dover haps

pogun bo appesy in rurel bowns and villapes as well as in the loerpest pormlotion

contres such as Dangskok znd Chiengmai.

Maomorrhegie fever first appeored 2s an epidenic disesse in Sincancre in

1960, end mosqullbo virus surveys were begun in the same vear, Dongue virug wes

rocovered seversl times Trow pools of wild—canghl A¥ segypil ond on one occasion,
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o the Vine, from 1E cibopletus. While almost ten times a5 meny C. niplens

0

Iatigans were processed o L8 cegypii, no virns isclstions wore mode fyrom the
rormer specles.

Tollowing the cutbreak of hoemorrhegic fever in Celewils dn 1903, o survey

was made of Aldes mosquites dn thet Clby. A, cervptl ond L8, olboplctus were

both feournd to be comnon ond, In oddition, tolerant to DIT. Type IV dongue viruz

hao hoon daolobed [rom wild-cowiyt LE. oopyvoll din Vellore in Southern india.

Summarizing the work on isoliodion of virvs from noturelly infoctoed moesouitos
in the Philippines, Thailsnd and laloyedic, frequent dgolotieons of both dengue and
cliitngmmys hove been mode Drom S8 oopvpti, L very fow hazve olso been made from
G. zelidus and C. britecniorhynchus. The latter was not, however,

L. alboonietus,

fonnd copoble of trangoitting dengue experimentally desplie ibs ofificient role

in transaitiing olher vivugoes. hile C, piplens fatipsns wag Dobth the wmost common

moaquite in thoese collections and whe most commen In the citles of Southecast
Jomla, it dis seoin omplesized that it hos no spparent role in the transwission of

donsue and haemorrhoric Fovor.

okl on tho besis of epidemicloglcal evidence fnd virus isolstions, A8. aspypll
wos ineriminsted as the vector in the recent dengve epidemic which cccurred in the

Corvibbesn ard on the Nopbb=copt cocst of South Americo.

Denpue-like fevers hove been Imoun in the Sowth-coot ssia Reglon for more

thoen 70 yeors, bab epidemislogicel revrosnective enguiries made in Dongkok {Thailsnd)
hove shawn bhot ne csse hisleries reserbling hecmorriagic fever can be fovnd 1n
the peried from 1930 teo I9Gh.  This supports the opinlon that 2 now discase or &

perdrome has aopoored or bhol the disc se exlating in the sroen for decodes haoe

changed its pletuwre and bhoecome nore soerioua,

Sovernl theorics exploining these events hove been cxpresseds

()

the poesibillity Lhat new virnlent ruatants of dengue viruses

hove appeored;

the dntreduction or modildeztion of zame environmental factor not
vel lmwwm into the area, such as an increased urbanization;

the changes in bthe degree of denpue endemicity op, perhops, the

imroduction of 2 rew ,crOWUrch] type of denpue virus able to
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cause & demaging fmmvnoloplcesl reoponse in petients wreviovnsly
infecied with other denque virus strains.
() The chorpge of mosouito species dengity nipgiht 2lso be a frotor

i causing epldemics,

In spite of the increcoing cmounh of clinical, virological, immunological

enldenioloyical informaiion collected in recent yecrs, in individusl counbries
sl the bBoutheeast ssic Yesion, the dnformebion availadble is still too inconmplete
Lo permlb o to annlyze and synithebize somebimes conilicting dota, espesizi 1y on

biw Tollowing aspechs:

(1) The pols of chilurmuya Viruﬂ inothe puthorenesis of hwomorrnapic
Pover syndrame.  Jre (he cases with definiie heemorrhagic svoiron: , sometimes
faval, which were described in the recart outbresk in Madres ond caused b
chillapyamys virns, simllar o or ﬁifferent Trom e cosces off hacmorrhosic Tever

reported in other parts of Indis end elsewhere in the Nepion?

(2} Do we have mufficlent evidence that no Lnllﬁ of muxopean crigin inlfactad
by derpue or chilowmpmya viruses, has developed an i1llnsss with sywoboms of
haemcrrhegie fever or rather is the number of Turepeon or fmerican childreen in
HDouth—east Auvis Yoo smell and are Lhese children living din different environserthal

conditions with repard to repested exnosure teo the infection?

(3)  Can heemorrhosic fever syrdircne appear in areas where only one type of

dengue groww virus or chilumgunyn has been circulstine in the humen popilation

in the lost 3 to 5 yeors?

tecent cutvrecls of dengue-like fevers with relatively Ifrequent joimd or
netriiils menifestetions and & Jongs convaleseent stoabe cleerly denenutrate the
punlic hoolth and ecomonic importonce of theso dicesses.
Aiarming avldance of the changing pietore of the discuse and the possibility
ot severe mnifestotion con be mnore widespread not orly in South-cast Asic bub
slae dn olber warts of the world, wres an ineressing efford Lo study this
comtiicuted and diT{iowlt problem from 2ll pelnts of view:

(=

0) laboraiory, basic virologlesl and dmmmoleozicel TeSgareil,

!
(c
(d

elinical end pathophysiolorical,
vector, its genetics, ccology and control, and

) epidemiology
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The epidomiolosicel otwlies shoueld be oriocnted in dil{orent evs:
i L 7

(¢)  in dlimited poorravhicel srcas (eity or smell port of 2 bir city only),
pvopry cose of denpue=1ile fover in the Taznily or in the neiphbourhocod
i the sase of hoermorrhagic Tover will be stwdled very corefully ond
in e of wore eitics epidomioleoricsd investigotions ghould uwtilize
laboretory (virus, serelory) end vector study methogs. Lgplomeration
of haemorrhopis Tever cines in smell zrees of o city will be used

o complete study of host, fenily or PV]TOHMCnuﬂl Toctors.

(b)  the sccond orientetion of emidemicloricel studies being of & Llong—term
survelllsnce Ve, Lp conccrned mostly with the fellow—up of the spresd
of infectlon in Lhoe homen populstion of a given arco snd 21l conditions
which ::,1";-‘3 influencing this sprezd. To enable & globel surveillance
sysicm bo be built up, 1l coges ol heemorrhugic fover ond ovtbreaks

of dengie-like fevers shovnld bo reported to MO,

(c:) Upddemiologicoel sbudies w1l also be errried outh dn the receptive creas

(in neighbovring Sonth-cost £

Lo where ot the presont time only one type of dengue proup o
chilnmpunys virog do clireuleting or hod circulated recently;
2. dnothe areo or arecs viore for oo long period of bime (one or

Liro decudaes or more) thers iz no ovidence Lot dengue group

or chillomypmys virizes hove circuleted in blie buwmen populetion,

bul where Atdes sogyofi I orozenh,

bpidenlologleal {s_?.tia:'*mil.lazncc-:) atudies con provide in advance Important

seolopicnl informetion which will foeilitale the better understanding of the
whaole process of sprerd of infection cnd posgaible controel and preventive measures.

shudice on the vector or vectors heve already hopun g will be described below,

The WHO Sewinar on Mosgguito=Forne laemorrheopic Fovers in Bangkolr in
Oetcber 1900 considered the voricuz possibilities for control of the discose
:'u:]c:'."l:l,lc'i:i-nf.f; vooosinas. They reachied the conclusion that "other than the control

the veclor, LUdes szepypti, no wdequote preventive or conbrel meosures are

availoble teo derl uith epidenicsa of Jenrue or chikungwiys in urben aréas.
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duovneclne hds ag yob boun doveloped blat is corsidered suitable for use in aress

ob Bno outhrooko M

L8 control of thia sroup of discases ds thoen dependont upon control of the
recbor there are two mein lincs of control which mighit be considered: the {irst

teoto reduce the poprlotion of the vechor to o point where transmission of the

g2 weunld be Interruphed; the sccond, to attemnt the eradication of the
R A

voctore  In considerdng the second of these poszibdlities, i.e, eradicction, one

[

phere-wide LB, acgyptl eradiciiion prosromme witich

soooomrecsdent in Lie hewd

ipiticted in the fmericas I 1947, This Programme 1s aimed ot the olimination
of L. cepyptl as the urban voctor of vellos fever in Zouth ond Worth | méricr and
wid Loribben.  The mosquito hos been eliminated [rom most of South Lmerica,

Gentral fmerdies ond oll of Mexico - & total of 18 countrics and teyrritories, An

clection progromae lns just boen initioted din the United Stales. Despite the

[
very sonsidershble success alroady achieved, ercdicotion hos not been successful

o the Hewli-czst coast of South fnories ang on seversl dslands of bhe Caribboan

andcthere Tnve beoon o mudbor of re~intfestabions of arend frem which the mosouito

vad elrveady been eliminoted, These seb-brols have been duc both. 46 adminissrobive

fellures in the orgonization of certain campaimus and toe the anpearonce of

ant i}

[4+]

vory high level of insceticide resistince. Tn oo rocaitt review of the exbhant
of this resistonce, It was obacrved Lot suscentiblility tests done in 6L localities
in 10 comnbries and territories covering almost all the Coribbean area, indicate
bhot thers are now no knbwn populations in this sres which can be considered
cuscebbible to either DDT or dieldrin. In fact, most of the reintroductions

wilch have occurred, lwve beon of straing of the species which are resisiernt to
BT ard dleldring in some places tolerance to melethlon, diasinon snd to some

aegree Tenthlon, has alsc developod.

Incemuch &g wuch o high degree of insccticide resistarce hos been found to
ocen In the western hemlopnere, the Orpanization has inmdtisted s clobal survey
off insccticide susceRtibility in arder Lo deberwine the presont achbent of

reslastence in those perts of the world where Abdes (Stegomyis) species cre

“lbher now vectors of discose ov might become so showld the discases be introduced,

certre in Mords has boon designoted 4o receive ozgs collected lrom the fdeld
aneoto Lest the onerging lorvao for resistonco, 16 has alroady been deterwined

vhat resistence to the ehlorineted hydrosarbon inscebicides is widaspread in
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the Hostern Fooilic, Sovthm=ecst ssin and to a lesser extent in Airica, IU ds
tlmas most unlilkely theh any of the insecbleides in this greup covldd he nbilized
in o wde-senle canpnipn. el of Livis roesistenco hes und oubbedly ccuvrred due

Lo cxposure to INT or dielarin.

Lnother serious Iimdlobion unon considerdng =iy crodicriion canplien in
Soutl-oost fails For Lho woment ds the lo rJL af sufficicnt infeemotion on the veetor
posgquite or mosquibtos, dneluding oo bosle o gueation ns their distribuidon ard.

N

gongity.  In opder to yowmedy this sorieuvs liecl of ind ormation, the Oppanizotilon
has alio comioneod ©oplobol survey on the distribution and Censity of Jbopomyla
mosoui Lbogs  Jb is apporernt thet the proup, and eopecinlly LH. sopypti is oxbremoly

Jenapie ot leost dnosome perts of its range.  Howover, in the Mediberraneon bagin,

conen Doy dnsocticide resistuance de pob opporr to he freguent cnd in meny counlrics

ineluding Greooe, Itely, Isreel, cbe, the specics hoen disap eared despite the

shpenee of ooy ingocbicide compaizgng oimed specifically ot this mosguilo.  lart
ot bhe rosson For this digoppesrance hos beon the goneral increasc in the level
of covironmental condilions dncluding o preat dneroese in piped water supplics.

JE, nepypti, AE. africanus, and sever.l other of the tegomyla group appear 1o

-

heve ordpinsted in Llrdcea, south of the Sohara; dn this avca they are fownd both
iy wrban centres and in bhe smellest of villeves, both associzied with men and
hrecding in the rain forvest, feeding on primates and othor snimels. Tn Soubth~cash
Iuin, the distribution of /¥, acgypil is prebebly brooder thon hos been previously
Lhoughd and Just ag wrbanizetion has resuited in & areat increcse in numbers of
Cupe fobdpens, thic species s well has increased, weobehly o the oxpense of

L8, albopictus, b in ar bhat no o opreliminory step bo sny sizedble control

peopranme . oven one aimed ol only reducing the nmoccuite populntion o & point

ot which tronsmission of diszease will no lenger take plice, for wmore inf ormatlon
piel e obhained on the ccolopy and populotion dynondcs of L8, aopypbl oand
ulboplotus.  Only when sueh dnfersction ds ava ileble cen a scienbilicrlly baged
control programme be jndlbicted, simed ot reduelng the vector populatlon &nd
shopping tronsmission.,  To thisg end, the Orgunization is establishing an Lbdes
enonreh Undt in Bongkok to wdericlce studics on the populstion dynemics, ccolopgy,
digtribution, vectorisl ::‘.pa‘.city s behoviewr and insecticide susceptibility of

A¥. acpypti and albepictvs, A6 the some Lime soventoge is being telen of the

.0 scheme [or whe evaluoticon and testing of new insecticides to cxemine, with
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oondgh prierity, new lervieldes and new lopvicide formulrtions which mosr hove o

sunstonlinl taxlicity to f¥des Lurvae coupled with a sulfficiently low mammalian

wesziedty Lo ensble them to he considersd lor avplication to arinidng wober -

cpparently the commen source of A¥. aepyptl breeding in South-esnst . ziz cnd Lhe

i

Jestern Poeific,  Dased on the genct end behoviowricl studies which will be
corvied out Ly the L¥des Rescorch Unit, conciderction will nlso he piven to the
wtilizotion of obher combrol techniques such oo the sherile mole Lechnique,

blologicol or gonedic contral.

Concowliont with the ahove, health educabtion progrommes must emphosize the

noed for encour

Fing the public to csoist by elimineting the domestic ond Dorie

domesitic breeding nloces of Addes lorvoe. T4 is recopnized, however, thot such

wdventlen would necessitotc changing mons tr: lennl practices of weter storapo
Whlch are not even completely climinated by the introduction of piped woiter

wupplies; 1t is for this reeson thet much relisnce must still be ploced o

f—

insecticidel control or ollier control mothods bosed on the studies now bagun,




