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A, sacharovi, which is one of the main malaria vectors of the Palear-
chic region, is resistant to DDT in Greece (1949), Lebanon (1954),
Turkey (1959), Syria and the U.S.8R. (1972).

The first record of A, sacharovi resistance to DDT in Iran
was given in 1959 from the Kazeroon area, followed by Izeh (1969)
and Meshkin-Shahr (19%0).

This paper urgently advises speedy measures to eliminate
the present foci of DDT-resistant A, sacharovi, to distinguish the
areas of spread around the foci and to proceed with the systematic
checking of the susceptibility level of A. sacharovi in other areas
of iis distribution in Iran,

Anopheles sacharoui was the first anopheline to develop resistance
to DDT. Failure in the effect of DDT on A. sacharovi was first
observed in southern Greece in 1949, when it was observed that
adults of this species were resting in large numbers under road
bridges, but were absent from sprayed houses and stables. In 1950,
adults were observed remaining in houses and resting on sprayed
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walls (Georgopoulos, 1951).  In 1952, control failure was observed
within 4 weeks after spraying and the indoor population of A.
sacharovi had returnd to the unsprayed level (Livadas and Georgo-
poulos, 1953). Definite DDT resistance as well as Dieldrin resis-
tance was observed (De Zulueta, 1939) in areas that had been
sprayed 10 times with DDT and 5 rounds with Cholordane or
HCH.

DIYI-resistant populations of 4. sacherovi have bheen re-
ported from Lebanon (Garrett-Jones and Gramiceia, 1954), Tur-
key (De Zulueta, 1959), Syria (Orioni, 1972) and the USSR
(Drobozian et al., 1972). In Yugoslavia, 4. sacharovt has shown
tolerance to DDT and there is no report of DIXT resistance {rom
Rumania, northern Iraq, Italy or Albania (Brown and Pal, 1971).
A. sacharovi is distributed throughout the U.8.8.R,, Italy, Sardinia,
Corsica, Syria, Iraq, Austria, Cyrus, Turkey, Greece, Kazakestan,
Lebanen and Jordan (stone et al., 1959). In Iran, A. sacharoviis
partly scattered throughout Azerbaijan, the central area, the west
and southwest and Fars Province. It is found in the northern area
of Kerman Province, but not in Khorassan, Baluchestan and the
Caspian Sca area.

As the emergence of insecticide resistance has great impact
on the Malaria Eradication Campaign, evaluation of the suscepti-
bility level of the anopheline vectors has been checked regularly
by members of the Vector Control Unit, Department of Environ-
mental Health, School of Public Health and Institute of Public
Health Research.

In this paper, the history of A. sacharovi resistance in lran
as well as the resules of susceptibility tests performed in Izeh (south-
west) and  Meshkin-Shahr {northwest) from 1969 to date are
discussed.

The method used in testing is that developed by the World Health
Organization for evaluating the susceptibility of a field population
of adult Anophelines (WHQ, 1970).  Paper impregnated with DDT
in Risella oil at concentrations of .5, 1.0, 2.0 and 4.09%, Mala-
thion-impregnated paper at concentrations of (.5, 3.2 and 5.0%,
and Dieldrin-impregnated paper at concentrations of 0.2, 0.4, 0.8
and 1.69% were provided by WHO. Tor the controls, paper im-
pregnated with Risella oil alone was used.

The A. sacharovi were placed in tubes with untreated paper
and allowed to remain there for one hour. Those insects which
were not active were removed from the tubes. The mosquitoes
were gently blown into the tubes with treated paper. Exposure
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to the impregnated papers lasted one hour, two hours or fo
hours as necessary, after which time the mosquitoes were blow
back into the tubes with untreated paper. The mosquitoes wer
held in these for 24 hours; then a final mortality count was mads
During the holding period a pad of wet cotton wool was place
on top of the tubes. The tempefature and relative humidit
during the test period were recorded. Al observed mortalit
percentages were corrected by Abott's formula when necessar
(Abott, 1925). LCG50's were estimated by plotting the dosage
mortality lines. The mosquitoes were collected from human ane
animal shelters in Izeh, northern Khuzestan, in southern Iran, an
from Meshkin-Shahr in the northwest of the country.

I A spraying vperation with DDT, at the rate of 2 g/m2 agains

two important vectors, A. stephensi and A, sacharovi, commencec
in 1zeh area, Khuzestan, southwest Iran, in 195%. These insecti
cide applications decreased the indoor population of 4. sucharov
to almost zero and adults of this specics were collected in earth
enware wheat containers at a very low density. By 1957, A
stephenst, the main malaria vector, acquired resistance to D1
(Mofidi et al., 1958). In 1958, the area was sprayed with Dieldrin
at the rate of 0.5 g/m? twice a year. In the following year A
sacharovi disappeared from the sprayed area. By 1960, A
stephensi acquired resistance to Dieldrin and the area was res.
prayed with DDT. In -1967, because of the double resistance of
Al stephensi to DDT and Dieldrin, the area had gone under DD'T
and Malathion application, twice a year with each insecticide.
However, 4. sacharovi reappeared in houses in 1969, after 8 years
of spraying with DDT, 3 times spraying with Dieldrin and 2 times
with Malathion. In July 1969, susceptibility tests showed that
the LOAD for DD had increased Trom 0.7% w 1.1%. In 1570,
1971, 1972 and 1973 the LC50%s for DDT were 1.4, 1.4, 3.6 and
4% respectively. In 1973 when A. sacharovi was tested against
4% DDT at one hour exposure, after 24 hours recovery the mor-
tality obtained was about 53%. When the exposure time was in-
creased to 2 hours, the mortality obtained was about 90¢%.

2. In Meshkin-Shahr, northwestern Iran, the area has

‘heen under DT application at the rate of 2 g/m?2 once a year

for 10-11 years, In August, 1970, A, sacharovi was found resis-
tant to DDT in one village (Mohamad-Bagloo). When this species
was tested again 49 DDT at one-hour exposure, after 24 hours
recovery the mortality rate was zero. When the time of exposure
was increased to 4 and 8 hours, the mortality rate remaine. -
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Results of DDT pusceptibility tests on A. sacharovi adults

in Khuzestan Province, 5.W. Iran

8
m Area & Date Spraying | Exposure % Mortality after 24 hours L
m Location Cycles | Time-hrs | Cont. | ©.25] 0.5 1.0 2.0 %.0 5
14 41 68 82 100 .
Izeh July 57 4 Dot 1 (108) | = | (108)| (108) ] (108)| (36) |2
Y ., 9 _ 50 72 82 _ _
Aug. 57 1 (108) (108) | (108) | {108) 9.5
" 9 71 86 98
Oct. 57 X 1 (147) | == | (159) | (165) | (194) [ ©+7
Takab-Bandau 4 DDT 0 8.4 22 43,5 68.5 90.6 .
Izeh July 69 2 Mal 1 (154) | (95) | (159) ) (150) | (1561 | (160} | 11
| 5 o 9 DDT . 0 5.5 17,11 36.6| 61.9| 93.2|
une 7 2 Mal (225) | (199) | (198) | (202) | (213) | (222) | ***
Bardboran 3 1 10 DDT ” 0 . 34,3 42,2 72.5 97 o
Izeh une 7 3 Mal 2 { 100) (99} | (97)| (102) | (101)
Takab-Bandan J 4 " 1 o . 13.4 32.5 60.4 93.5 1.4
Izeh une 7 (201) (146} | (200) ] (197) | (203) | **°
Bardboran 12 DDT o] 2 L 13 68 .
Izeh June 72 4 Mal 1 ( 100} " | (100) | {100) | (100) | {100) 3.6
" . 0 5.6 10.6] 31 53.7 .
June 73 _ 1 (199) | = | (198) | (198) | (202) | (199) |*
., 0 . 60 90 N
" " 2 (173) | - (173) | (176)
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DOSAGE~MORTALITY REGRESSION LINES
FOR ADULTS OF A.SACHAROQVI, IZEH AREA ,
SOUTHERN [RAN, 1957-1973.

99.9 -
99.81

99.5;
99
98 1

95
90

80 i
70
60
50
40
30

20

MORTALITY (")

0.25 0-5 1 2 3 4
DDT CONCENTRATION (*A)




Resistance of . ., .

MAP SHOWING THE DDT RESISTANCE AREAS OF A.SACHAROVI
AND IT'S DISTRIBUTION IN IRAN
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