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Abstract: Problem statement: The widespread use of insecticides had resultedn$ecticide
resistance of vectors of dengue as well as pofjutire environment. Organotin (IV) compounds had
the potential to be developed as the insecticid@wvé&rcome the existing problespproach: The aim

of this study was to examine the insecticidal affaghich were larvicidal and adulticidal effects of
organotin (IV) benzylisopropyldithiocarbamate compds againsfedes Aegypti Linn. In laboratory
larvicidal bioassay test of a series of three oogjan(IV) benzylisopropyldithiocarbamate compounds
on third instar larvae oAedes Aegypti had been carried ouResults. The study was found that
compound B showed the best larvicidal effect wite LG, and LG, values of 0.004 ppm and 0.007
ppm, respectively. Compound C was also displayeatddarvicidal effect with the L& and LGy
values of 0.029 ppm and 0.108 ppm, respectivelyilé&ybompound A was shown the least larvicidal
effect with the LGy and LGq values of 0.404 ppm and 0.749 ppm, respectivialiyther testing was
conducted on compound B on adultsAafles ageypti female to investigate its adulticidal property.
The result showed that compound B displayed goadtieidial activity with LG, dan LG, of 4.277
ppm and 27.653 ppm, respectiveBonclusion: Compound B is the most effective compound among
three organotin (V) benzylisopropyldithiocarbamatempounds tested against the dengue vector
Aedes Aegypti and has potential to be explored as an insecttoidentrol the spread of dengue fever.
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INTRODUCTION of dengue fever (Chapagadh al., 2008). Thus, vector
) _ . _control is the most effective method of controllitige
Dengue fever is a mosquito-borne disease thigpread of the disease (Zaim and Guillet, 2002) and
threatens international public ‘health. The dise&se .pemica| insecticide is a method that is believed t
found in many tropical and subtropical countries o4 ce thehedes population and as the result incidence

throughout the world, especially in urban areas an
semi urban (WHO, 2007). Dengue fever is caused bof dengue fever can be reduced (Chooeb&., 2006).
Unfortunately, the uncontrolled use of

dengue virus. There are four dengue viruses stgreot . . . . -
known as DEN-1, DEN-2, DEN-3 and DEN-4 (WHO, msgcumde has resulted in problems of. |_nsect|0|de
1999). Aedes Aegypti and Aedes albopictus is the main résistance (Sombooet al., 2003). In addition, the
vector of this disease, but thedes Aegypti is the most ~ effect of degradation of a toxic insecticide
efficient vector of dengue fever since it live ihet metabolites in the environment leading to
house and surrounding houses (Rolehal., 1997). environmental pollution such as pollution of sudac

Until now no vaccine is completely appropriate towater and ground water (Dw al., 2010) as well as
be given to society for the prevention of furthpremd negative effects on non-target organisms, including
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human (Yang et al., 2002). Recognizing this Health Sciences, Universiti Kebangsaan Malaysia Th
problem, scientists seek new alternatives in th<larvae were fgd with a ground.beef liver tha.t hbeen
production of environmentally friendly insecticidmd ~ dried and grind after reaching the 1st instar. The
at the same time preventing resistance in the vecto dechlorinated water that contains the larvae ard th
Wide application of organotin (IV) compounds in beef liver must be changed regularly to ensureniier
the industry (Boraiko and Batt, 2005) and its pti&n condition is always clean and clear. The adultsewer
in biological activity has attracted researchers tcreared in cages and were provided with 10% sucrose
conduct studies on this compound (Wiecetkal., added with multivitamins. Female mosquitoes were
2010). Among the biological activities of organotin periodically blood-fed to restrained guinea pigsobtain
(IV) compound have these compounds identified as protein used principally for egg production. Undeese
potential antiviral agent (Sreeja and Kurup, 2005) conditions, the full development from egg to adadtted
antineoplastic agents, antituberculosis (Gielerf20 about 3-4 weeks. Batches of 2-5 day-old healthyafem
Dokorouet al., 2004; Kovala-Demertzét al., 2005; mosquitoes were used in the adulticidal bioassay.
Kovala-Demertzi, 2006), antibacterial agent (Jamil ) ,
et al., 2009), anticancer agent (Awaeyal., 2010) Preparation of the organotin (V) benzyl-
and so on. isopropyldithiocarbamate stock solutions: Stock

Use of organotin (IV) compounds in the field of Solutions of the organotin(IV)
entomology is also now getting attention (Shukia benzyllsopropqul|th|ocarbamat_e were prepared inegit
al., 2010). Several studies showed organotin (Iv'95% ethanol, Dimethyl Sulfoxide (DMSO) or acetone
compounds were effective against some pests likdepending on the solubility of the compound at
periplanata Americana, musca domestica, Spodopte concentration 100 parts per million (ppm). The
litura and Tetranychus urticae (Shukdaal., 2010) dissolution of  the organotin  (IV)
and a few species of larvae and adult mosquitdes li benzyllsopr_o_pyld|th|oca_rbamqte in the organic med|_a
Aedes Aegypti and Aenopheles stephensi (Eng et al.,  Was to facilitate the dispersion of the compounals i
2003; 2007; Baukt al., 2005; 2010). Group and the water. Th_e acetone and DMSO were spectrograde
nature of organic group that bound to tin atomhsas quality while the 95% ethanol was reagent grade.
the monoalkyl, dialkyl and trphenyl are the basic
factors determining the biological activity (Boraiknd
Batt, 2005; Awangt al.,2010; Pelleriteet al., 2006).

Until now there has been reports Aé. aegypti

Larvicidal bioassay testing: The larvicidal bioassay
testing was followed the method from Batifl. (2010)
with slight modification. This testing was perfordhin
resistance to organotin (IV) compound and reporte 30 Ml disposable cups using ten larvaéefaegypti in
that this compound will be degraded to non-toxicthe 3rd instar stag(_e. _Solutlon of compounds 1-3ewer
inorganic compound in the environment (Blunden anc@dded to 15 ml of distilled water that had beerpared

Chapman,1986; Buck-Koehntepal., 2006). in a disposable cup. Thie. aegypti larvae were then
In this study, we report the insecticidal activag ~ transferred into the solution and distilled watergive
three compounds of organotin (Iv) the desired concentration of solution. The totalags

bezylisopropyldithiocarbamate that were dimethyftvy) ~ Vvolume in each case was 20 mL. A solution contginin
(compound A), dibutyltin (IV) (compound B) and distilled water and DMSO, but without the organotin
triphenyltin -~ (IV)  benzylisopropyldithiocarbamate (IV) solution, served as a negative control andefgnos
(compound C) againée. aegypti mosquito in laboratory.  was used as a positive control. Mortalities weoergéed
at 24 h of exposure. The moribund and dead lamae i
MATERIALSAND METHODS three replicates were combined and expresses as a
percentage mortality of each concentration. Theakr

Materials: Organotin V) benzylisopropyl- Were considered dead if they showed no sign of
dithiocarbamate compounds (A-C). swimming movements even after probing with a needle

Adulticidal bioassay testing: Further testing on the
mosquito larvae and adult mosquitoes were obtaine""dUItiCi(_j"’}I actiyity of the most effective compou
from the colonies that had been reared continudigsly € larvicidal bioassay testing was conducted aritad
generations in a laboratory free of exposure t(Of Ae. aegypti female. The a}dult|C|daI .blogssay testing
pathogens and insecticides. They were maintained Was performed by topical application of the
25-30°C and 80-90% relative humidity under acompound, following slightly modified versions dfet
photoperiod of 12:12 h (light/dark) in the Inseaten =~ WHO standard protocols (WHO, 2006). The
of the Program in Biomedical Science, Faculty ofAdulticidal activity of the compound was evaluaiatd
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four concentrations and 25 females were used foln ea Table 1:Lethal concentration of compound A-C azrdéphos against
concentration of the most effective compound. Non third instarAe. aegypti mosquito larvae after 24 h exposure

. LC m LG m

blood-fed female mosquitoes (2-5 days old) were (CS%(f'ideen)ce (cg(r?f%e?me

briefly anesthetized with extreme temperature fOr 3 compound interval 95%) interval 95%)  Gradient

seconds and placed on a cold plate. The selecta 0.404 0.749 4.77948.473

compound solution (1 pL) dissolved in DMSO was 806%747'0-438) é%8;1—0-367) & 82940580

appheq 'onto the upper part_of the immobilized (6.004-0.005) ('0.007_0.009) mee

mosquito's pronotum using multipette plus (Eppehdo ¢ 0.029 0.108 2.240+0.207

Research, Jerman model no. 4981950). A solutio (0.024-0.034) (0.086-0.147)

containing distilled water and DMSO, but withoueth Temephos 0.011 0.026 3.483+1.180
(0.010-0.013) (0.021-0.036)

compound solution, served as a negative control ar
malathion was used as a positive control for
comparison. Both groups were treated in a simila
manner to that treated group. After each test, fema

Table 2: Lethal concentration of compound B andathén against
adults ofAe. aegypti mosquito after 24 h exposure

. . LCso(ppm) LGoo(ppm)
were transferred into disposable cups and 109 interval 959%) (Cé’,nﬁdence
sucrose solutions with added multivitamin on cottor Compound (Confidence interval 95%) Gradient
wools were provided. After application, the femalesB ?3;227271 6.377) 2(1??%3;8 72.478) 1.581%0.204
in all groups were maintained at 27+3°C and,vIalathion 1368 38910 1.35040.191
80+10% RH in plastic cups. At the end of a 24-h (3.313-6.597) (19.408-124.021)

recovery period, the mosquitoes were considere
dead if they showed no sign of movement such a
lying on the bottom of the plastic cup and not
responding to mechanical stimulation. Three
replicates were carried out with mosquitoes from
different rearing batches and the results were guhol

Compound C showed a good larvicidal effect with
the LG, and LGg values of 0.029 ppm and 0.108
ppm, respectively while the least larvicidal effect
showed by compound A with the ELCand LGq
values of 0.404 and 0.749 ppm, respectively.

Statistical analysis of data: Tests with more than 20% - : . -
control mortality were discarded and the repeatecAdUIt'C'dal bioassay testing: The result of adulticidal

However, if the mortality of control was between 5- bioassay testing was summarized in Tabl_e_2. Thdtre_s
20%, the observed percentage mortality was comecteShowed compound B also had good adulticidal effect
by Abbot’s formula (Abbott, 1925). against adults ofe. aegypti mosquito with LG, and

. LCgyo values of 4.277 and 27.653 ppm, respectively.
% mortality =

% test mortality - % control mortality100 DISCUSSION
100 - % control mortality

From the results, the order of larvicidal activity
LCso and LGy with their 95% confidence limits of hased on the organic group attached to the tin atom
the compound was determined using computerized LC¢can be observed which compound that attached to a
probit analysis test (Raymond, 1985). dibutyl group (compound B) was the most effective
RESULTS Igrvicide, followed by a compound that attachedhwit
triphenyl group (compound C) and compound that
Larvicidal bioassay testing: The LGy and LG values  attached to a dimethyl group (compound A) to time ti
expressed in parts per million and their 95% canfk  atom. However, when compared to thesg.@nd LG,
limit for compounds A-C screened against the thisiar ~ values of temephos which was the gold standard
larvae ofAe. aegypti mosquitoes are given in Table 1. larvicidal testing, only compound B could equal the
As can be seen from Table 1, compounds A, B and effectiveness of temephos as a larvicide agadest
had the good larvicidal activity on third instardae  aegypti mosquito larvae while the effectiveness of
of Ae aegypti mosquitoes because all tand LGy,  compound A and C as larvicide agaimst. aegypti
values for these three compounds were less than mosquito larvae is less than temephos.
ppm. The data showed that there were differences | When compared with other larvicidal activity
larvicidal effect of compounds which compound B studies of organotin (IV) compounds, these compsund
displayed the best larvicidal effect with the 4g@nd  which used in this study were among organotin (IV)
LCgqo values of 0.004 and 0.007 ppm, respectively.  compounds that had a good larvicidal effect. Theyea
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of LCso values of triorganotin 2ptchlorophenyl)-3- compound should be conducted in order to explare it
metylbutyrate was 0.32-3.13 ppm (Eegal., 2007). potential as an insecticide to control the dengue
This value indicated that compound B and C wereemor vectors in addition to control the spread of dengue
effective as larvicide againsfe. aegypti mosquito

larvae than these compounds. For triphenyfima- ACKNOWLEDGEMENT
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A-C on Ae. aegypti mosquito larvae had also been REFERENCES
better than triorganotin (IV) complex compound
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