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Abstract

Massive and long term insecticide use causes resistance of mosquitos to insecticides. This research has a goal for 
assessing the resistance of Aedes aegypti to the insecticides of permethrin 0.25%, malathion 0.8%, and transfluthrin 
25% in the Universitas Islam Bandung Tamansari campus. The Aedes aegypti resistance in the Universitas Islam 
Bandung Tamansari campus Bandung city to insecticides measured with the susceptibility test in September 2015. 
The susceptibility test to the permethrin 0.25% and malathion 0.8% insecticides implemented by using WHO 
standard instruments and methods. The susceptibility test to transfluthrin 25% implemented by using commercial 
insecticide according to the usage suggestion. The total mosquitos that died after the exposure of permethrin 0.25%, 
transfluthrin 25%, and malathion 0.8% for 60 minutes were 20%, 23%, and 80%. The WHO criteria state that 
mosquitos were still susceptible to insecticides if the death rate is 98–100%, tolerant if the death rate is 80–97%, 
and mosquitos are resistant if the death rate is less than 80%. In conclusion, the Aedes aegypti mosquitos in the 
Universitas Islam Bandung Tamansari campus are already resistant to the insecticides permethrin 0.25% and 
transfluthrin 25% and tolerant to malathion 0.8%.
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Resistensi Aedes aegypti terhadap Insektisida Permethrin 0,25%, 
Malathion 0,8%, dan Transfluthrin 25% di Kampus 

Universitas Islam Bandung Tamansari

Abstrak

Penggunaan insektisida secara masif dan jangka panjang menimbulkan resistensi nyamuk terhadap insektisida. 
Penelitian ini bertujuan menilai resistensi resistensi Aedes aegypti terhadap insektisida permethrin 0,25%, 
malathion 0,8%, dan transfluthrin 25% di kampus Unversitas Islam Bandung Tamansari. Resistensi Aedes aegypti 
di kampus Unversitas Islam Bandung Tamansari Kota Bandung terhadap insektisida diukur dengan uji kerentanan 
pada bulan September 2015. Uji kerentanan terhadap insektisida permethrin 0,25% dan malathion 0,8% dilakukan 
menggunakan alat dan metode uji standar WHO. Uji kerentanan terhadap transfluthrin 25% dilakukan menggunakan 
insektisida komersial sesuai dengan anjuran penggunaan. Jumlah nyamuk yang mati dalam jangka waktu 60 menit 
setelah paparan permethrin 0,25%, transfluthrin 25%, dan malathion 0,8% berturut-turut adalah 20%, 23%, dan 
80%. Kriteria WHO menyatakan nyamuk dikategorikan masih rentan terhadap insektisida jika tingkat kematiannya 
98–100%, toleran jika kematiannya 80–97%, dan resisten apabila jumlah kematian nyamuk kurang dari 80%. 
Simpulan, nyamuk Aedes aegypti yang terdapat di kampus Universitas Islam Bandung Tamansari telah resisten 
terhadap insektisida permethrin 0,25% dan transfluthrin 25%, serta toleran terhadap malathion 0,8%.

Kata kunci: Aedes aegypti, insektisida, resistensi
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Introduction

Aedes aegypti is a mosquito that is a vector of the 
dengue fever disease.1 Other than spreading the 
dengue fever virus, Aedes aegypti also spreads 
viruses of other diseases such as chikungunya, 
Zika fever, and yellow fever.1,2

The incidence of dengue fever in Indonesia 
is 26.12 per 100,000 people, with a death rate 
of 0.72% in 2017.3 Dengue cases in Bandung city 
showed an increasing trend in 2012 and 2013.4 
One of the means of reducing the incidence of 
disease spread by this Aedes aegypti mosquito, 
especially dengue fever, is by controlling the 
vector population.5,6 Several means implemented 
to control the Aedes aegypti population, one 
of which is the use of insecticides to kill adult 
mosquitos.7,8 Yet, the long term use of insecticides 
can cause resistance. This occurs because 
mosquitos mutate, so they become resistant to 
the insecticide.9,10

Insecticides that are often used in Indonesia 
are malathion, an organophosphate group, which 
is used for fogging by the government. The other 
insecticide is the pyrethroid group, which is used 
as domestic insecticides.9 As of today, there are 
many reports of Aedes aegypti resistance to 
malathion and pyrethroid in several countries.10–18 
Several cities in Indonesia also have already 
shown the resistance tendency of Aedes aegypti 
to malathion and pyrethroid.19–21

This Aedes aegypti mosquito absorbs 
viruses that are present in the victim’s blood 
and contaminates it to other persons when the 
female Aedes aegypti mosquito absorbs blood to 
develop her eggs.22,23 The mosquito’s character is 
to absorb blood in the daytime. If Aedes aegypti 
is disturbed when it is absorbing blood, this 
mosquito can bite more than one person, so 
there is a potential to move the virus from the 
victim to many persons at once.22 The Universitas 
Islam Bandung campus is a place of activities for 
students, lecturers, and other employees who 
spend time in the day. There is also not a free area 
of Aedes aegypty adult female.24 Therefore, the 
campus has a potential to be a place for dengue 
fever transmission.25

This research has a goal for finding the 
resistance of Aedes aegypti in the Universitas 
Islam Bandung Tamansari campus to permethrin 
0.25% and transfluthrin 25% which are type 1 
pyrethroid group insecticides that many people 
use, and malathion 0.8% which is an insecticide 

that is still used by the Bandung Health Agency in 
the eradication of Aedes aegypti adult mosquitos 
massively through fogging.

Methods

The resistance of Aedes aegypti mosquitos in the 
Universitas Islam Bandung Tamansari campus 
Bandung city to insecticides is measured with 
the susceptibility test in September 2015. The 
female Aedes aegypti mosquitos aged 5 days 
are obtained from the egg cultivation from the 
ovitrap which is spread in the Universitas Islam 
Bandung Tamansari campus environment. The 
susceptibility test of the Aedes aegypti mosquitos 
in the Universitas Islam Bandung Tamansari 
campus to the permethrin 0.25% and malathion 
0.8% insecticides was implemented by using 
instruments and methods that correspond 
with the World Health Organization (WHO) 
standards. Twenty five mosquitos were contacted 
for 60 minutes in the insecticide contact tube, 
then moved into the collector tube and placed in 
fresh air for 24 hours (holding). For the holding 
period, the mosquitos are fed with sugar solvents 
in the cotton placed in the surface of the collector 
tube.26

The susceptibility test to transfluthrin 
25% was implemented by using commercial 
insecticides in corresponding with the usage 
suggestion. A single spray commercial insecticide 
which consists of transfluthrin 25% was sprayed 
for one time in a room measured at 30 m3 and 
spread for 60 minutes to 25 adult female Aedes 
aegypti mosquitos from the Universitas Islam 
Bandung campus, then the mosquitos are moved 
into the fresh air and provided food (holding). 
The transfluthrin spread was also provided to 
mosquitos farmed in the laboratory as a positive 
control.27

The mosquitos that died in the 24 hour 
holding period were counted and showed in the 
table form. The susceptibility tests to permethrin 
0.25%, malathion 0.8%, and transfluthrin 25% 
were each implemented three times, so the total 
mosquitos which were contacted to insecticide 
are 75 mosquitos for each test.

Results

The results of the susceptibility test of the female 
Aedes aegypti mosquitos to the permethrin 
0.25%, transfluthrin 25%, and malathion 0.8% 
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in the Universitas Islam Bandung Tamansari 
campus can see in the Table. The total mosquitos 
that died after the exposure of permethrin 0.25%, 
transfluthrin 25%, and malathion 0.8% for 60 
minutes were 20%, 23%, and 80%.

The WHO criteria state that mosquitos are 
still susceptibility to insecticides if the death rate 
is 90–100%, tolerant if the death rate is 80–97%, 
and stated as resistant if the death rate is less than 
80%. Therefore, the Aedes aegypti mosquitos 
in the Universitas Islam Bandung Tamansari 
campus are already resistant to the insecticides 
permethrin 0.25% and transfluthrin 25% and 
tolerant to malathion 0.8%.

Discussion

The resistance of Aedes aegypti mosquitos to 
pyrethroid insecticides has already occurred 
widely. Several pieces of research in Indonesia 
such as in Samarinda, Yogyakarta, Central Java 
province and also in several countries stated 
that local mosquitos are already resistant to 
permethrin 0.25%.12–18,20,21 This has also happened 
in the environment of Universitas Islam Bandung, 
which is the Aedes aegypti mosquitos are already 
resistant to permethrin 0.25% and transfluthrin 
25%.

This resistance occurs because of the long 
term use of permethrin, so there is a mutation 
in the sodium duct, which causes a reduction of 
nerve sensitivity to pyrethroid in what is known 
as knockdown resistance (kdr). This mutation 

occurs because of a single polymorph nucleotide, 
which produces the leucine substitution in the 
fenilalanin in the 1014 position (L1014F). This 
resistance to pyrethroid becomes higher if there 
is an additional mutation of M918T in the relation 
with L1014F (M918T and L1014F), this is known 
as the super-kdr phenotype.9,17

The reduction of Aedes aegypti susceptibility 
to malathion also has occurred widely. The 
mosquitos Aedes aegypti mosquitos in Central 
Java province and also in several countries 
are reported to be resistant to malathion 
0.8%.13,15,17,18,20,21 Even though the Aedes aegypti 
mosquitos in the Universitas Islam Bandung 
environment has not been being resistant to 
malathion 0.8%, it has been already tolerant. 
This occurs because of the long term use of 
malathion as a mass insecticide in controlling 
the plague of the dengue fever disease in the 
long term, so mutation occurs which causes an 
improvement of the metabolism to malathion by 
α- and β-esterases and cytochrome oxidase.17,18

This resistance causes a new problem in vector 
control, which causes a constant amount of high 
dengue fever occurrence numbers, specifically in 
Bandung city. The flying range of these mosquitos 
are only about one hundred meters, yet advanced 
transportation means causes an increase of Aedes 
aegypti movement.6,23,28 This causes the spread of 
mutated mosquitos and the widening of mosquito 
resistance to insecticides. Because of that, the 
control of the Aedes aegypti population needs 
to be more viable by an eradication movement of 
mosquito nests and not only with insecticide use.

Conclusions

Aedes aegypti mosquitos in the Universitas Islam 
Bandung Tamansari campus are already resistant 
to the insecticides of permethrin 0.25% and 
transfluthrin 25% and tolerant to the malathion 
0.8% insecticide.
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