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Abstract

Dengue Hemorrhagic Fever (DHF) is a major publialtheproblem in Indonesia. Jakarta is a capitat witth the
highest number of dengue patients. Among sporatiemic areas in Jakarta, Pulogadung, a distriiast Jakarta, is
one of the endemic areas of this disease. The pyisteategy for the control of DHF is based on @dg population
densities of the main mosquito vectdedes aegyptiOrganophosphate is an insecticide that has bsed for more
than 25 years in dengue vector control program.|®hg term used and sublethal dosage of this iftséetcan induce
resistance. This laboratory study used microplagt and ELISA reader to determine the increaselfaf asterase
activity in A. aegyptilarvae for detecting the resistance to organophaisp Resistance pattern Af aegyptito
organophosphate insecticide in RW 01 Pulogadungshkasvn to be: 23% high resistant, 33% medium rsishind
44% sensitive. This result was highly related tcalocommunity behavior where we found that the afsmsecticide
spray by the people was very low (8.8% of the sanpVe found that the people who used insectigayswere only
8.8% of the sample. Therefore, organophosphatecatilbe used in this area to control the DHF anftliure. Based on
resistance pattern éf. aegyptito organophosphate insecticideRokun WarggRW) 01 Pulogadung, we can conclude
that organophosphate still can be used in thistareantrol the DHF in the future.

Abstrak

Deteks Resistensi Aedes Aesgypti terhadap Insektisida Organofosfat di Pulogadung Jakarta Timur. Demam
Berdarah Dengue (DBD) merupakan masalah kesehasayanmakat di Indonesia. DKI Jakarta merupakan psbpi
dengan jumlah penderita DBD terbanyak. Pulo Gadlakgrta Timur merupakan salah satu daerah endefilsdan
beberapa wilayah lainnya di DKI merupakan daerabrasfis penyakit tersebut. Strategi pengendaliamat®BD
masih ditekankan pada pemberantasan vektornya Aiaias aegyptiA. aegypli. Sampai saat ini insektisida golongan
organofosfat adalah insektisida yang telah digundé&hih dari 25 tahun untuk pengendalian vektor DBBnggunaan
insektisida tersebut dalam waktu lama dan dosigetallbdapat menginduksi terjadinya resistensi. Raatzelitian ini
dilakukan ujimicroplatedengan ELISAreaderuntuk mengetahuiesistensi serangga terhadap organofosfat. Resisten
diketahui dengan adanya peningkatan aktivitas enzéterase non spesifik. Pola resisteAsiaegyptiterhadap
organofosfat di RW 01 Pulogadung menunjukkan reediagai berikut: 23% sangat resisten, 33% resigedang dan
44% sensitif. Hasil ini berkaitan erat dengan rémya frekuensi penggunaan obat nyamuk semprotobedyarakat
(8,8% sampel). Berdasarkan pola resistehsiaegyptiterhadap organofosfat di wilayah Rukun Warga (RQY)
Pulogadung, kami menyimpulkan bahwa organofosfaim@apat dipakai dalam pengendalian DBD di wilatgasebut.
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| ntroduction identified in Surabaya and Jakarta in 1968, and has
spread to 32 provinces (97%) and 382 districtefiti
Dengue Hemorrhagic Fever (DHF) is a viral diseasg t (77%) in 2009. Although there was a decrease in the
spreads rapidly. According to WHO, 2009 its incicen incidence rate of this disease nationally, Jakaetd the
rate has increased 30-time within the last 50 yaars highest record during 2004-2009 and its occurrevas
in the last decade it has spread from urban tora ru believed to be caused by the effect of its popatati
area' Based on the data of Ministry of Health, in DHF  density, high mobility, and better transportatiawilities
Bulletin, 2016 in Indonesia DHF has been first than other regions.
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Dengue Hemorrhagic Fever is transmitted Agdes
aegypti(A. aegypli mosquito as the actual vector and
Aedes albopictusas the potential vector. Until now,
there is no specific drug that has been used datrment
and the prevention vaccine has not been found yet.
Therefore, the primary strategy for control of D
based on reducing population densities of the main
mosquito vector. According to WHO guidelineshemical
insecticides that are used to eliminate larvae camdrol

the adult mosquitoes are from the groups of organo-
phosphates and pyrethroids. These insecticidematre
only used during the outbreak but also widely usgthe
community especially in big cities even when thisrao
outbreak. Various types and brands use organopéiesph
or carbamate as an active ingredient. Unknowinpiy t
condition becomes a contributing factor to the
development of insecticide resistance. Exposurthit
active ingredient will increase the non-specifiteesse
enzymes in the mosquito, and it can affect the
susceptibility of the mosquito to those insectisid€he
increase of this enzyme can be detected by an eatiiym
reaction. Meanwhile, the degree of mosquitoes’
susceptibility can be measured by ELISA test totkee
Absorbance value.

Based on the data from Jakarta Provincial Healffic©f
(Suku Dinas Kesehatan), an organophosphate inistectic
that is used to control the adult mosquito by faggin
Jakarta is Malathion and Temephos, which is ladegi
that have also been used to kill the stadium laofe.
aegypti Malathion has been used massively by the

selected house so the mosquitoes will not be distur
by human activities in that house. In this studg, also
interviewed the owner or people of the randomly
selected house in the form of a questionnaire coirug
the daily use of insecticide. The study took place
between July-November 2013.

In the laboratoryA. aegyptieggs collected from the
field were immersed in enamel pan measuring 20 cm X
40cm x 5cm. The larvae which have hatched were
transferred to another container and then giverd.foo
Once every 2 days, the water in that enamel parbwil
replaced by fresh water until larvae grow into stig,
ready to be used in experiments for a resistanse te
Some larvae that were reared into adult mosquitoks

be put into a cage measuring 50%cand fed with the
blood of guinea pigs. The eggs of these mosquitoes
were kept as a stocks for other experiments. Larvae
obtained from collections in a variety of contamext

the sampling site were directly uséd.

The activity of esterase enzyme was measured
according to the method of L&&. aegyptiarvae were
pipetted and put into wells on the ELISA plate, one
larva in each well. Excess water was dried usiftgrfi
paper. After it is dried, the larvae will be finegyound
using a mortar and then homogenized by adding B1.02
PBS solution at pH 7.0. The homogenate was traesfer
to Becton Dickinson ELISA plate which was placed on
ice. Five larvae were taken from each RT, and each
mosquito larva homogenate was made into 4 remicsti

government since 1969 and Temephos have been widely Then substrate solution (composedefnaphthyl acetate
used since 1980 in Dengue eradication program. The in acetone (6 g/L) plus PBS solution 0.02 M at pd)7

long-term use of these insecticides can causdansesto
their active ingredient. Studies Af aegyptiresistance to
this organophosphates that focused on 2 areas agich
Tanjung Priok, North Jakarta and Mampang Prapatan i
South Jakarta was conducted by Zulhasril and Suri,
2010° The result of the studies in both areas showed
that resistance of DHF vector to this organophotpha
groups had occurred. The aimed of this study letow

the distribution and condition of the DHF vector
resistance to this insecticides through biochendsahy

by detecting the increase of non-specific esterase
enzyme in another part of Jakarta and to complete a
map the resistance in Jakarta.

Methods

The location of the study was conducted in Kecamata
Pulogadung where, based on data fr&wku Dinas
Kesehatan DKI Jakartathe incidence of DHF was
high. The sampling locations were randomly seletbed
choose oneRukun Warga(RW) and then 8Rukun
Tetangga(RT) in that RW, and 5-10 houses from each
selected RTAedes aegyptggs collection was done by
setting an ovitrap. 2 ovitraps were put in a platgch

was added to each well, and the enzymatic reaction
would take place. After that, anotheoupling reagent
solution (a mixture of fast blue B salt + distillegater
and sodium dodecyl sulfate 5%) was added to eatlh we
(let it stand for 1 minute) until the color of theaction
mixture changed from red (pink) to blue. This biextical
reaction was stopped by adding 10% acetic acid
solution into each well. Color intensity of the uligg
reaction was read using ELISA Reader at 450 nmgusin
bidets water as a contrdlOD (optical density) was
calculated for each RT. (Results were classifiei in
sensitivity categories using Lee’s criteria as able 1.
Proportion statistical test was performed using SPS
19).

Table 1. Sensitivity Class by Optical Density Values

OD Value Sensitivity Class
0.0-0.7 Highly Sensitive
0.7-0.9 Moderately Resistance
>0.9 Highly Resistance

was not exposed to direct sun and hidden inside the Remarks: OD= Optical Density
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Results and Discussion

Aedes aegyptggs collected from the field were reared
in the laboratory, and they produced larvae with a

number between 74 and 443 as can be seen in Table 2

A large number of larvae is likely due to the caiach

of the dense residential area with houses that are
adjacent to one another, causing lack of lightimgjde

the house. A large number of larvae found at RWsGi
factor that might contribute to a high prevalende o
Dengue Hemorrhagic Fever in this region, thoughethe
was a decrease in cases in 2013 when comparee to th
previous year.

Principally the resistance mechanisms would prevent
insecticide to bind to its target binding site suah
acetylcholinesterase or by increasing enzyme aytivi
such as esterases to detoxify active ingredienfisrde
reaching the target point. Factor that affects the
mechanisms of insecticide resistance An aegyptiis
genetic. This factor depends on the presence istaase
genes that are capable of coding certain enzymes
formation in the mosquito to neutralize the existewof
such insecticides, e.g., acetylcholine esterasgnesia,
Melo-Santoset al® In this study, the resistance &f
aegypti to organophosphate insecticides was seen
through the increase of esterase enzymes. Theaeact
of esterase with naphthyl acetate substrate preduce
naphtol which can be seen by the color changes. The

Detection of Insecticide Resistance in Aedes Aedyl

resistance pattern of. aegypti to organophosphate
insecticide in RW 01 Pulo Gadung led to the
assumption that this organophosphate insecticidepg
can still be used in that area to control DHF.

Researchwas done by Shettyet al** in Karnataka,
India and study by Karunaratfién Sri Lanka showed a
gradation ofA. aegyptiresistance. The studies showed
the presence of moderate levels of resistance to
organophosphates although most of the researcls area
have been very resistant to organophosphates.drhe s
result was found in our study at RW 01 Pulo Gadung
region, where 33% of larvae showed moderate lexels
resistance and 44% are still very sensitive.

Table 2. Number of Larva Collected

Number of Larvae

205
443
273
271
114
394
414
74

el )
Ro©~NuwN R IY

Table 3. Sensitivity of Larvae from each RT

increase ofo-esterase enzyme was indicated by the
formation of blue, green to dark blue color.

Numbers of larvae

Various studies showed that resistancé\ofegyptito
organophosphates has been found in several casintrie
such as the studies were done by Agtial’ in Makkah,
Saudi Arabia; Polsort al® in Trinidad and Tobago;
Shafieet al® in urban areas in Shah Alam and Pantai
Dalam In Malaysia. In Jakarta, Zulhasril and Suri's
researcH, has also reported the resistance\iraegypti

in Tanjung Priok (North Jakarta) and Mampang (South

RT  Highly Moderately Highly
sensitive resistance resistance
1 3 2 0
2 3 2 0
3 4 1 0
5 0 3 2
7 3 2 0
9 0 0 5
10 1 2 2
11 3 1 0

Jakarta). The results @&. aegyptinon-specific enzyme
resistance to organophosphate with ELISA can ba see
in Table 3. The result showed 23% of the larvae are
highly resistance; 33% are moderately resistance to
organophosphate, and 44% are highly sensitive &3 se
in Figure 1.

Even though the results of this study showed divels
low percentage of high resistance (RR¥hich is only

23%, the amount of moderate resistance (RS) reached

up to 33%. Therefore, precaution is needed sottieat
moderate resistance larvae will not develop intghhi
resistance larvae. Thus, the monitoring of inséalttic
resistance is required periodically. This is cowsit
with a study that has been done by Melo-Saetoal®

in some areas in Brazil and in 10 regions in Coliamb
by Ocampoet al'® which stated that the surveillance
program for insecticide resistance needs to be.dbome
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SS= Very Sensitive; RS= M oder ate Resistance; RR=High Resistance

Figure 1. Percentage of Vector Resistance
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Table4. Percentage of Resistant Larvae

RT %S %R
1 60 40
2 60 40
3 80 20
5 0 100*
7 60 40
9 0 100*

10 20 80*

11 75 25

The big difference in the results of research in RWY

Pulo Gadung with some studies earlier is possibly

related to the habit of the people who live in tieagion.

We found that the use of insect spray by the people
very low (8.8% of the sample). This causes lesesxe

of insecticide to mosquito, so the development of

resistance process is running very slow. The péagen
of resistance level in 8 (eight) RT was calculabsd
dividing the amount of sensitive/resistance larvagh

total larvae that were examined. The resistancel lefs

eight RT ranged from 20% to 100% as seen in Table 4

The pairwise proportional test showed that the lle@¥e
resistance is separated into 2 groups which atistiially
significant. For example, a group of RT 1, 2, 3aid

11 have a resistance level of 20-40%, and the other

group consisting of RT 5, 9, and 10 have a resigtan

level of 80-100 %. The resistance level among RT

within each group is not statistically different.

Conclusions

The pattern ofA. aegyptiresistance to organophosphates
in RW 01 Pulo Gadung showed a gradation of
resistance. Precaution is needed so that the mtedera

resistance larvae will not develop into highly stésnce
larvae. The results of this data can be used assi& b

data to make policy in DHF vector control programs

especially in Jakarta. Periodically monitoring difet
mosquitoes’ susceptibility to the extensive widabed
insecticides is necessary to ensure that an apptepr

choice of chemicals is used to make the eradication

program of DHF successful.
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