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Abstract

Investigation on the current response of Anstephensi larvae o four WIHO
recommended larvicides wiz malathion, temephos, chlorpyrifos and lenitrothion, were
carried out in the laboratory in 19989 Diagnostic concentrations of pesticides only
yielded 100% mortality with malathion. o contrast, levels ol susceptibility to
temephos, chlorpynifos aod  Tenitrotluon were lower, Fenitrothion (0125 g/,
chlorpyrilos (1,025 mg/l) and temephos (0,625 mgdd} killed 72%, 90% and 87% of the
population of  Awstephionsi, respectively. At the 10, level the efficacies of
chlorpyrifos and fenitrothoon was  higher than malathion and temephos. Relative
toxicity of chlorpyrifos and fenitrothion was & and 24 time more than lemephos and
malathion. The findings of this study suggests thal the diagonostic dose of
organophosphale larvicides depend on lime, location, strmn and penetical background
of resistance o msccticides, hence they can ool be atinbuted to all species of
Anoplieles

Introducation
Malana has always been consplered as the most important veclor-borne disease

i Iran due tooas elTect on the socioe-ceonomy of the populations. WHO recomumends
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thal matana contral receives of multilateral political support at different levels,
is inseried into the beallh system of country, that there is ancflicient community
contribution and a necessary resource supplement (budget and expert staff). Cur plan
for control of malaria is in line with WHO reconunendations. At the pational malaria
control strategies selective vector control against adult and larval stages is an
attempl to reduce the man-vector contact and transmission of parasites lo buman,
Gight species of Anopheles including  An.stephensi,  An.culicifacies,
An.dthali, An.superpictus, Anmaculipennis, An. pulcherrimus, Ansacharovi and
An.fluviatilis play important roles in malaria transmission in different parts of
Iran. Among which Anopheles steplensiis known to be an important malaria vector in
the Persian Gulf, the Middle-East and Indian subcontinent. As a resull of the
continuous application of insecticides in these regions, Anstepheast populations
are koown lo be resistant to DD (2,3,14), dicldnn {421} and malathion
(6,7,89,11,12,13,18). There are as well some reports of pyrethroid resistance 1n
An.stephenst based on laboratory selection (1,10,15,17). In the absence of any
previous report on inseclicide susceptibility of An.stephensi larvae i Tran, U was
thought necessary to determine suceplibility in this species to WHO-recommended

larvicides; malathion, chlorpyrifos, fenitrothion, and temephos,

Materials and methods

Larvae were tested with dilferent concentrations of insccticides at the carly
th instar in a room with a lemperatureof 25+ 1 °C according to the WHO method (200
Mortality counts were made after 24 hour exposure to the insecticide. In the analysis
botr dead and moribund larvae were considered as dead, and e alive Tarvea were
scored separalely, Only larvae of uniform size were considered during all of the
tests, Al each concentarlion 200 mosquitoes representing individuals of 25 larvae
were used at Tour interval occasions. Parallel control lests were done by adding |
ml alcahol withowt insccticde i 249 ml ol water. The percentage mortality was
correcled with control using Abbotls' formula, Dosage mortality regression lines were
determined by the prolat analysis methed (33, using the probit 79 programme  on an

computre. Goodness ofT it ol the points tooa straight line were tested by Chi-square
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analysis. A laboratory strain of Anstephensi named Teliran  hat is resistant to bo
DI and deldrin al the adult stage and susceptible 1o all insccticides at the lan
stage were used. This strain bas been rearcd in our inscctary for 400 generation
Different concentrations of aleoholic solutions of msecticides which is supplic
by WHO in 50 ml bottles were used. Standard stock solutions of insecticides were .
Tl

malathion V8125, 156,25, 31.25, 6.25 mg/l; lemephos 156.25, 31.25, 625, 1.7
mg/l; fenitrothion 31.25, 6.25, 1.25, 0.25 mg/] and chlerpyrifos 6.25, 1.25, 0.2
0.05 mg/l,

In some cases lower logaritmic concentration of nsecticules were diluled by addi

required volume of aleohol solvent to the msecticide,

Hesults and discussion

The results of the studics on the efficacy of four organophospha
larvicides;  malathion, chlorpyrifos, temephos and lenitrohtion against larvea
Austepliensi are shown in Fig. 1. Malathion at the dapoostic dose (3.125 mg
vielded 100% mortality in the population. Lower mortality was oblained when they wes
tested with fenitrothion, chlorpyrifos and temephos, Diagnostic dose of fenitrothic
(0. 125 mg/l) cansed 72% mortality. For chlorpyrifos (0.025 mg/1) and temephos (0.6.
mgl) the figures were 90% and 87%, respectively. [n decreasing order of mortali
at the diagnostic levels, fenitrothion was the least effective and malathion was 1h
most loxic to the larvae of Anstephens), Compartive toxicities of larvicides ar
shown in Fig. 2. The LC,, and LU, is used to asses the relalive toxicities
pesticides. In order 1o find correlation belween mortality and  concentration
probil-regression line parameters were caleulated (5). The results are presented
Table 1 and Fig.3. At the LCj, level fenitrothion exhibited lowest value {0.00
mg/l). The same figure can be seen by chlorpyrifos. A lincar correlation was foun
between the response of Anstephiensi and the doses of inscelicidess. The regressio
lines of different insecticides are plotted in Fig.d. Results of X? test showed th

response  of  Anstephensi to different insecticides statistically significant valu
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indicating that proportons of the speoes differcd n response and the response was
not homaogenous. In a study diagnostic doses of malathion, (enitrethion and lemephos
caused 01%, B4% and 100% mortality, respectively in the population of lab strain of
Amstephenst in India (19), with high resistance to DO, fenitrothion and malathion
but were susceplible o femephos

In view of these results, il can be concluded that diagnostic dose is
flexible, and may vary in time and space. The elfective management ol resizalnee
monitaring depends on understandiog the penetical, biochemical and behavioural

factors determuning resislance in the mosguitoes,
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Table 1- Probit regression line parameters of An.steplenst to different larvicides

Inseeticide a B+SE LCy295% C.1 | LC,+95% Cl | X2 0 P
0016 0,240 462

Malathion 137 | Loito.16 0047 081D P 20,0001
0116 1057
0,007 1.730 6.63

Temepluos 098 | 05074004 noz 1930 i <0001
0.017 1Z.11*

17.03

0.0005 0014

Chloepyrifos 190 | 0.07340.07 0.0020 o142 ks =0.0001
0.0620 0290
]

o _ 00002 0.070 179

Feotlrothion |25 PEFEN (Lea2n L1170 i =0.0001

00150 3,710

* not valid

a= inlercept

B 5= slope tslandard error

LC30+95% C.1= lethal concentration cause 50% mortality in population 4+ 95%
conlidence interval

LC21+95% C.l= lethal concentration cause 90% maorialily in population 4 95%
confidence interval

. i 1 L O
X%y~ heterogeneity about the regression line with degree of freedom
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