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Introdiction

"The table which follows this introduction represents a sumiary of information
reported to WHO Geneva up to 15 April 1960.1 It supersedes informa-
tion published in the Weekly Epidemiological Reports.-

The resistance here recorded is confined to those groups of chlorinated hydro-
carbons normally used-in-recent years in campaigns-of malaria control -and malaria
eradication. Resistance to gamma BHC (lindane) is not shown separately, as it is.
believed that this is nearly always linked to resistance to:-dieldrin, regardless of
which of these insecticides has been -used in the area concerned. = As no species of
Anopheles has ever been found to possess actually a high-degree of tolerance to any
of these hydrocarbon insectiéides s it is presumed that every case of resistance
detected in the field is due to selection pressure from one or o*bher of these
insecticides. . In many areas the pressure lS urrloub‘c.edly produced by the ‘presence
on the walls of houses of residual insecticide applied for the purpose of controlling
the malar:.a vector.. In certa:incouni_;nes s however, resisfoance has appeared before
any such applications were made, and.rmist be attributegi to”thei spra.f(ing of cropé
against agricultural pests. . Notable instances of this are El Sa.‘!.vadéz{ 1(re,sistaz;c‘e
in-4. alb:_i.manus) and Egypt (resistance in A. pharoensis). S

The table is based on a study of the record forms used by investigators in the
field. Information reported to WHO in surmary form only has not been included, .-
neither has informationr based on those tests which fail to meet the WHO criteria of
reliability..

1 Previous sumaries were contained in WHO/Mal /189, W-IO/Insect:.c:.des/éB of .
2 June 1957; WHO/Mal/199, WHO/Insecticides/74.of 18 February 1958; WHO/Mal/203,
WHO/Insecticides/77 of 23 April 1958; WHO/Mal /224, WHO/Insect.ic1des/95 of 1 May 1959
and WHO/Mal /242, WHO/Insecticides/100 of 15 September 1959,
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In the first colum of the table the species of Anopheles exhibiting
resistance are listed alphabetically. An asterisk indicates those species which
are believed to be non-vectors, or whose role as vectors is unconfirmed (and

probably a minor one) in the 2rea concerned,

Column 3 gives the region, or other major political division, in which
resistance has been demonstrated, For some countries the districts or
subsidiary divisions concerned are also given and are inset from the left~hand
margin of the colum. The aim has been to give only territorisl units which can.
be traced by reference to the Codepid Epidemiological Cable Go&e..Map Supblex-ner‘xf
(WHO 1954).

Only where it was not possible to identify these has another name (the one
given by the investigator on his record form) been inserted.

 In the operative columms 4 and 5 of the table, three abbreviations are
used:
Res = Resistance.
Susc Susceptibility .
Int Intermediate condition

The criteria for designating a mosquito population as resistant is necessarily’
somewhat arbitrary, In this summary it means that at least half the mosquitos
surv1ved one hourt!s contact with 4% DDT, or with 1,6% dieldrin, under the
conditions of the WHO standard adult susceptibility test. It should be clear
that this is not in itself a proof that DDT or dieldrin, applied to' the walls’

in the dosages nbrmal]y used, will fail to control the vector mosquitb to the’
extent necessary to interrupt maleria transmission, It is, however, a strong
indication that the use of a particular insecticide may become uneconomic, or may
fail altogether in the specified area, Furthermore, the recording of this -
resistance shows the necessity of taking all due precautions to prevent the

importation of the resistant vector species into other malarious areas,

The "Intermedizte condition" is likewise an arbitrary category, used here:
merely for convenience., It means that the mosquito populations so designated
have not so far exhibited resistance as defined above, but have nevertheless -
shown a degree of tolerance to the msectlclde substantlally greater than that
of normally susceptible mosquitos of the» same species, E_ven this c‘ond:.t;on PrOVe'_S
an unsuitable one (particularly in the case of dieldrin) which will lead to a
condition of resistance if the same insecticide continues to be used in the area,
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It has been found necessary to provide two ¢columns for dates as it is now
some years since resistance was first detected in a number of countries and
recent tests have often been performed to check the status of the mnosquitos after
an interval without insecticidal pressure, In at least one case (Iﬁdonesia:

A, sundaicus) a vector mosquito formerly resistant to DDT is shown to have
reverted to susceptibility, It is likely also that certain populations of
A, sacharovi in Greece, now reported in an intermediate conditicn with regard to

DDT, were formerly among those which exhibited resistance to this insecticide,
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