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Abstract

Context: The increased cases of dengue hemarrhagic fever (DHF) have been reported in the highland of Wonosobo District. Vector-control program are used for prevention and control
of dengue cases. Vector's profile toward insecticide efficacy is important which need to be elucidated. Aims: The aim of this study was to describe the resistance status of the vector
against malathion insecticide. Settings and Design: A cross-sectional survey was done in the highland area, Wi bo sub-district, Ind ia. Methods and Material: The study
included a sample of 37 villages, which were located at Woenosobo sub-district. At every village, we observed 15 houses. The observed variables were q bi ic, and their
resistance status was based on the biochemical and molecul F . To detect resi status, we used ELISA equipment, Statistical analysis used: Data were collected by
entomology students and were analy d using descriptive statistics. Resul The study results showed that the population of Aedes sp in the Wonosobo District was higher than the
standard control of dengue program. Viector indexes were HI (14.75%), CI (8.8%), BI (15.6%), and Ol (11.3%). We identified that vectors have already developed resistant to
organophosphate insecticide, as many as 50% out of the total ple tested. Conclusi This finding indicated that Aedes sp strain in the Wonosobo District highland has
competence to be dengue vectors. Therefore, it is important to use another type of insecticide such as pyrethroid.
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Introduction

Dengue hemorrhagic fever (DHF) is a communicable disease caused by dengue virus and transmitted from person to person through Aedes (Ae) from subgenus Stegomyia. There has
been constant increase in the incidence and geographical expansion of DHF. According to the World Health Organization (WHO), S0 million new cases occur annually and more than
40% of world population are at risk.[1) Subsequently, in 2008, ding to the Ind ian National report, the incidence rate (IR) was 58.84/100,000 with a case fatality rate (CFR) of
0.86%.[2] Although, in comparison to the 2007, there was a decrease in the incidence of DHF this time, it is still high compared with national target of about 20/100.000 per year. As
predicted by Interg tal Panel on Climate Change (IPCC), there would be a substantial i in the DHF incid, in Ind ia in the following years.

Central Java Province is one of the DHF endemic areas in Ind ia. According to the Health Agency in Central Java, there were 18,877 DHF cases in 2009. The disease IR was
$7.8/100.000, and CFR was 1.42%. In that period, all districts and cities (35 districts/cities) in Central Java province either in highland or lowland reported DHF cases. From 2001 to
2008, Wonosoba District reported the IR less than 10/100.000 people. The following year, the IR of DHF in Wonosobo was 59.7/100.000 people and CFR was 0.43%, whereas in 2010,
the IR was 22.3/100.000 people. In 2008, the DHF Infection spread in all districfs in Central Java Province including plateau areas such as Banjamegara and Wonosobo, This fact
indicates that the ption that dengue cases of accurred in Wonosobo are imported cases can no longer be maintained. The possibility that the local qui have been changed
pacity to be vectors need to be considered. The environmental factors such as abiotic environment (global warming), temperature, rainfall, and humidity, the use of certain
pesticide, and human activities may affect vector's bionomic. Michael et al. stated that human activities affected the tropical forest and the higher gas emission in air: hence, the earth
temperature increases about 1-3.5°C. The change in the environment component will impact the species on the ecosystem and the transmission pattern of vector and viruses [3]

Dengue prevention activities in Indonesia have been done. An un adequate result happened due to the various causes such as lack of staff capability in applying vector control
technelogy, vector surveillance system and managerial. Factors responsible for the failure of DHF prevention in Indonesia are scarcity of skilled heaithcare units, lack of the development
in sci and technology, and no standards for vector surveillance system, technical practice, and vector control management.[4],[5]

The Wonosobo District, located in Central Java Province in Indonesia, is a highiand that lies between 270 and 2250 masl. Wonosobe District is mountainous area. The district large is
98.468,11 ha. The land use changed compared to the previous year. There is an increase in the land use by buildings, yards, pools, farms, and so on.[6] A fing to the W b

Health agency, the geographic expansion of DHF patients distribution reported from the Wi bo Health agency is large, and all the health services around the district reported the
cases (either dengue fever or DHF). In 2008, a total of 179 cases (IR = 29/100.000) were reported by Wonosobo Health Centre which is located in the 757 m masl, Thus, it indicates that

d cases of dengue t fssion have in this highland region. In the past, we used to think that topography of Wonosobo and environment parameters such as air and
temperature affect the capability of mosquito as the DHF vector.[7].[8] Similar to other cultivation places, the £ in Wo bo used pesticides to secure their crops. Massive
application of certain Insecticide can implicate the increase of vector resi inst that i ticide.[3] The research report in 1985 showed that the vector Anopheles aconitus is

resistance against DDT and dieldrin in Central Java Province [10] Marcombe et al. stated some factors causing the resistance, such as agriculture practice, vector control intervention,
and the urbanization. Mosquito resistance to the pesticide allows mosquitoes to survive longer and develop its capacity as a vector of dengue.[11]

Subject and Methods

This was observational study based on the cros: tional survey approach. This priorwlthmespotsurveyinthsstdybcaﬁonmwtmemmmosquihmmmgﬂandof
Wonosobo District. Mosquitoes in the hightand of W bo District are subject of this study. The uitoes were obtained by pl ing the ovitrap (mosquito egg trap) in the village with
ﬂ1eme|-|Fwse.Thewilmpswuraphoedinduorarﬂouwooroﬂshmaes_m d variables in this h are the type of Aedes sp found in the highland area of Wo b
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District, the trapped mosquitoes types, the mosquito density, and the resistance status based on the biochemist and biomolecular tests,
In the biochemical test, the qui were homogenized individually in 100 pL buffer phosphate (pH 7.4). A 50 pL aliquot from every homogenate was placed in the microplate and
then SO uL sub a-naphtiyi was added. In every hole of the microplate, 50 pL coupling agent was added as a color indicator. The microplate was incubated for 10 minutes in

the room temperature. The color intensity produced by every hole was measured for the optical density (OD) value using a micro-assay reader at a wavelength of 450 nm and then a
comparison with OD value from negative control is made.

Data were colk d by the her and the ent logi Towamntmeeqmipemeptioninttﬂsresearch.memwasaprlor dination beh the her and the team. The
collected data were analyzed descriptively as shown in [Table 1] and [Figure 1].{Table 1}{Figure 1}

Results

Previously, people believed that DHF in Wonosobo district were occurred because import cases or not local transmission, Not all sub-districts reported the DHF case. Wonosobo sub-
district reported the highest DHF cases in 2014-2015 with a DHF IR of 26.72/100.000. It was followed by Leksono sub-district with a DHF IR of 25.33/100.000. On the other hand, the
other 13 sub-districts had IR below 10/100.000. However, the highest IR in the Wonosobo District is in Wonasobo Barat village, 150.98/100.000 peopls, followed by Sambek village,
78.17/100.000 people.

The collected larvae density during survey in 38 villages is described in the [Table 1], and the variables used to larvae populations were house index (Hl), Breteau index (BI),
container index (Cl), and ovitrap index (OI). The density of mosquitoes is quite high. It was showed that the Hi was 14.75%, CI 7%, Bl 15.16%, and Ol 11.3%. The rearing result from the
larvae and ovitrap survey that had been identified showed the presence of Ae. aegypti and Ae. albopictus [Figure 1. In the previous survey (in 2014), the presence of Ae. Annadale was
identified.

Based on the observation of the mosquito breeding place, it can be luded that bathi iner had the highest larvae tration (60.5%) from all the positive larvae container
types. Bamboo tube, used can, broken glassesijar, used tire, flower potivase, water dispenser, fridge, and water-filled ponds also proved to be mosquito breeding paces, The dispenser is
a container with almost 5% larvae. In the laboratory, larvae from the field were reared to be adult mosquito. Then, mosquito sent to advanced laboratory of Vector Research Centre to be

done biochemical resistance test. We tested 90 adult quitos’ iples that coll d from 13 villages in Wonosobo sub district. It showed that almost of that collected from 13 villages
in Wonosobo showed that aimost half of the mosquito samples were categorised high resisk gainst insecticid lathi

This resistance was tested quantitatively using the Elisa reader or vi iy by g the coler change. The resi character of Aedes sp against organophosphate. The escalation
of esterase enzyme as the Aides’ enzyme defi toward organophosphate is the indi of Aides resistancy investigati the idency status is described in [Table 1].

Almost all the tested mosquitoes were collected from Miipak, Leksono, and Gunung Talang (90%). There are very Ihﬂt;d mosquitoes found that are susceptible to the organophosphate
insecticide, excluding Kalianget village (50%).

Discussion

mmaudmmofmmeminmhummedhmh hanism on the resist against organophosphate [12] All regions in W bo showed that the
msmnwhasmmdmﬁsdm.lnzwe.hanulbmkofDHmeour&mshiﬁverﬂnhpmhmmr,smmen,thcmrmate‘ ing, and the ber is
maq«mw.withappmidmtalyZs—sochasssmponQdmrym.The id that the transmissi .Wmmwdhamvbmsﬂdy.hmofmmhnhadswmd

fufmelastayaars,Nowadays,apyraﬁmﬂ-typeimcﬁcideismdinmmmlmgram.

Even though insecticide use had been replaced by pyrethroid in the last 3 years, the mosquite population which is resistance against malathion still exists. The insecticide use for a long
peried of time to the same target can give lection p of population and push the Aedes sp population faster to become resistant.[13],[14] The weak mosquito population
decreased allowing the resist it lation to live and breed.

A number of studies reported the occurrence of resistance. Shinta et al[15] reported the Ae. aegypti population in five areas in Jakarta, and Bogor city in Ind ia Is resist gainst
malathion 0.8%. Ry h in Mampang Prapatan and Tanjung Priok also showed the same result.[12] In Purbalingga, Kendal, Grobogan, and Semarang, there were also resistance
cases against malathion.[16] Many provinces in Indonesia have reported the resistance of Aedes sp.

Malathion is the insecticide within organophosphate classification. Based on their function, esterases are classified into the hydrolase enzyme group. That enzyme catalyses the reaction

of aliphatic hydrolase compeund, an tic ester, choline ester, and phosphate. Enzyme could break the insecticide resistant p for the organophosphate group.[17] The
ist Hsm hapy 1 because it blocked the i ticid I d to reach its target by enzymatic activities.

The characteristic difference of general resi in every quito population in the villages described nonspecific est Y pression that was formed inside every individual

mosquito, The increase in est Zyme on resk: strain was caused by the presence of gene amplification that de the est yme (est a-2 and estx a-2), and

hence, it causes the g | expression g ge enh t. Selection p from the domestic insecticide (pyrethroid) that is used by people enables the pecifi

enzyme enhancement from mosquito population [18] The resistance hanism occurs b wmmmintmmmuwommmu(gmmm.mm causes the increase

in detoxificati tivity, such as est idade, or glutathione-s-transf blocking that i icide action.[19]

Conclusions

The quito density in W bo District is higher than the standard of DHF control due to the Hi (14.75%), CI (8.8%), Bl (15.6), and Ol (11.30%). Fifty percent of the Aedes sp
ples collected in Wo bo District were biochemically tested positive resistant.

The mosquito's capability of being a DHF vector in Wonasobe convinces the belief that HOF transmission occurs even though Wonosobo is a highland area in Central Java Province.
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