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Abstract

DHF cases increased significantly in the last years, in the highland of wonosobo district. In
2009, the inciddence reached 59,3/100,000 populations, while in the past years, the incidence
was only less than 10/100.000 populations. This study aimed to describe of vector
competence and to design a model of DHF transmission dynamics in the highland of
wonosobo district, central java province. The study design used was a cross sectional study.
The sample were 20 willages, which were located from 500-1000 m altitude. Every village
was observed about 15 houses. The observed variables were vector competition, physical,
social, biology environment, and transovarial infection level. Immnuhistomistomichemical or
IHC methods were used to identify the virus. The result of study showed thah ae. Albopictus
was stll found in the highland of >1.000 m asl. The number of ac. Acgypti and ac. Albopictus
were similar and both were found indoors or outdoors. Based on HI and OI index. the larvae
density in the highland was higher than higher than standard of the program, especially in the
altitude of 500-1000 m asl. Transovarial infection using immuno-histochemistry (IHC) was
found on ae. Aegypti and ae. Albopictus 39.7% and 24.2% respectively. Environment
parameters such as temperature and relative humidity in wonosobo fulfilled the optimum
requirement to support the vectors® life cycle. Transovarial infection has been proven to
increase DHF incidence in the highland (500-1000 m asl), thus, it indicates that the local
transmission has been occurred in this area. To control the vector population in the highland,
it is important to conduct breeding places elimination (PSN) indoord as well as outdoors,
through active participation of the community.
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Introduction

Many dengue fever is the most serious public health problem in indonesia. In 2010,
there were about 140.000 dengue cases reported. Moreover, it is estimated that 15% of global
cases occur in indonesia (P2B2 Depkes RI, 2011). The disease in caused by dengue virus that
is transmitted by the mosquito acdes acgypti. a albopictus is a secondary vector. It has the
potential to spread quickly.

The pattern of distribution of dengue is influenced by population of the vectors. Many
urban areas in the tropical world are subject to dengue transmission. but the geographic range
of which is limited by the distribution of the vectors (William, 2010). Humans with high
mobility have an important role in distribution of cases among communities (WHO.2009)

Dengue is prevalent in the wonosobo district of central java. In the 2009, cases of
dengue in wonosobo district increased greatly over the previous year (<10/100.000 of
population). The reported incidence of dengue in that year was 50,97 cases per 100.000 of
population (468 persons) or case fatality rate (CFR) WAS 0,43%.

Chandle (1945), Patz (1998) and widayani (2007) have explained thar low
temperature could suppress development of aedes so that dengue transmission would be
reduced. This study explained the vector competence and dynamics of transmission in
highland regions based on aspects of vector biology and environmental variables. A model of

dynamic transmission of dengue fever the highland is then formulated.

Methods

This study was an observational survey. The unit of analysis was village. The samples
were 20 villages, which were located from 500-1000 m altitude. Every village was observed
about 15 houses. All the containers drom the houses that were available indoors and outdoors
were examined. We also examined intersively breeding places of vector arround the house,
natural and human made breeding places. The observed variables were vector competition,
physical, social. biology environment, and transovarial infection level. To identify the virus
were used immnuhistochemical (IHC) methods and PCR.

Dengue cases were those recorded by district health officers in 2012. The number of
dengue cases was caunted based on the prevalence rate. Variables relating to the vectors were
measured through entomological surveys using modified ovitraps, larval surveys, and manual

trapping of adult mosquitos. Transovarial infection was conducted at the vector resecarch




centre banjarnegara, central java. Environmental variables were measured by instruments
such thermohygrometer, GPS, pH meter and anemometer.
Data were analysed as descriptive method, and the model of transmission was

constructed using pathway analysis.

Result

The vector population was estimated with common indices used in th program of
vector control. Mean of HI (House Index), BI (breteau Index), CI (Countainer Index), and OI
(Ovitrap Index). HI (House Index) and OI (Ovitrap Index) are higher than standard program
8.87% and 20% respectively.

The preference breeding places of aedes sp were identified in non-bath container,
expecially dispossible container that scaltered around the house and contauiner of water
reservoir. While vectors were also mostly found in stem of leaves. Some plants like bromelia
is the preferable place for the mosquito to breed. Four (66,67%) out the 6 plants positively
contained vectors,

Based on ovitrap installed indoor and outdoor, the average of egg per ovitrap was 3,79
(indoor). After rearing from the egg, we could identify the proportion of aedes sp. Population
of ae. Aegypti dominated (64.7%) indoor and ae. Albopictus dominated (66,3%) outdoor.

To know susceptibility of mosquitos against the dengue virus done by IHC test. The result
showed that transovarial infection had happened in wonosobo subdistrict. Figure 1 showed
negative and positive the examination result. Both ae. Acgypti and aec. Albopictus were
positively identified using IHC method. However, PCR method has not yet been able to

identify positively the virus in the mosquitos body.

Figure 1. Transovarial Infection In Highland




Model of DHF transmission

Based on the conceptual acheme, research model of dengue transmission was
analyzed using PLS program. The result of analyses modeling with PLS in the hidhland is as
shown in figure 2 in the model. DHF in the highland was influenced by the adult mosruitos
density and high transobvarial infection. The mobility and the density aof the population in
the model has no influence towards the DHF incidence. The parousity percentage of adult
mosquitos in the highland area wonosobo district.
Figure 2 : Model Of Facctors Related Increasing DHF In Highland Wonosobo

Discussion

Factors related to the increasing of DBD transmission in the highland were mainly in
the mosquitos ability to be a vector, the environment change, and the virus strain. The
analyses of the mosquito ability to be the vector were viewed from the bionomic
characteristic, reproduction ability and the susceptibility of the mosquitos towars the dengue
virus. Based on the HI.BL,CI, and OI index, the vector density showed the mild category.
Density figure (DF) in the highland was about DF=2, which means the contamination risk
was in the medium category.

Ol measured based on FEDH Hongkong (2003). It was in level 2 (16,2%).
Recommendation to control the vector was to give education to community on how to do
elimination of breeding places (PSN program) in their area at least once a week.

Environment factor such as temperature and humidity in wonosobo district
contributes to the life of the mosquitos. Temperature would influence the metabolism process
and low temperature would influence the developing egg to larva. On the other hand the
increasing temperature could reduce the vector size. The small vector would increase the

number egg of the vector (wongkoon, 2007)




The transovarial infection in the wonosobo district would be a potential new endemic
arca of DHF if there was no intervension of countrolling program intensively from the local
health office. Joshi (2002) started that dengue virus was persistently contaminated by
transovarial until the seventh generation (F-7) . transovarial infection have been happened in
the highland of wonosobo district with almost 40% infection level on ac. Aegypti while with
almost 25% on ae. Albopictus. The previous study have identified successfully that there was
the strain virus on patient DHF in wonosobo district hospital (martini, et.al.2012). it was
described that 7 out of 20 DHF suspect patients was positively contained of dengue virus
(35%) using PCR test. Strain virus were identified from virus strain, namely, DEN-1,DEN-
2.DEN-2 and DEN-4. Even two of them had mixed infection. Kusriastuti (2005) stated that
circulating of four stereotype DEN virus the whole year could increase DHF transmission
risk. It is worsen by the transovarial infection in wonosobo district mainly in 500-1000 m asl.

The model of DHF incidence in the highland in wonosobo district showed that the

incidence was influence by adult mosquito density and the transovarial infection. Adult
mosquitos density was influenced by rainy days, rain fall and vector density. While vector
density was influenced by percentage of vector parousity. and rain fall. Mobility and
population density did not influence towards the DHF incidence. Mobility was measured
based on interviewing to the responden from the habit of visiting the outside area.
This research was conducted uring the end of the rain season. However, there were still the
high number of rainy days and density vector was also still high. This case becomed a early
warning system to the health provider to stop transmission of DHF due controlling of vector
density so that decreasing DHF cases in the area.

High rain fall would contribute to create the new breeding places of the vector. This
research did not directly analyse the climate factor towards vectir life. Climate factor was
verified to influence the life of the larva and the adult mosquitos. Some research did not get
relation between climate factor and DHF cases. Dini et al (2010) did not get the relation
among the climate factors (temperature, rain fall, rainy days. sun exposure. humidity, and
wind speed) with DHF incidence in serang district. On the other hand, a research conducted
by ariati (2013) got the result that climate was one of the factor influencing the DHF. Then,
in the rainy season of january to march, temperature is the dominant factor influencing DHF

cases, increasing 1 C temperature could decrease number of DHF cases.




Conclusion

The model of DHF incidence was shown in the following mechanism : climate factor
influence (rain fall rainy days and temperature) towards viability of the vector, vector density
and the high number of transovarial infection and then it would determine the increasing of
DHF incidence in the highland.

Propotion ae. Aegypti and ae. Albopictus was almost equal and those species could be
found both indoors and outdoors. Environment indicator such temperature and humidity in
the highland of wonosobo district fullfiling the optimum requirements to support vectors of
DHF life. The average temperature was 28,9 C and humidity was 71%.

Transovarial infection in the hoghland of wonosobo have been happened. and it had
impact emerging og new endemic area and increased potentially DHF incidence that it have
ever happened in 2009,

The effort to control the DHF in the highland needs to be improved considering the
density of ae. Aegypti and ae. Albopictus and those vectors have already susceptible towards
dengue virus. Education program to the community to do elimination of breeding places of

the vector (PSN and 3 M plus program) actively both indoor and outdoor.
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