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Abstract 

Background: Dengue fever is a world health problem. It is endemic in more than 100 countries and threatens about 

2.5 billion or 40% of people living in urban, suburban, and rural areas in both tropical and subtropical climates. 

Various mitigation measures have been undertaken, including vector control using mosquito nest eradication, 

selective abatization with larvicides, and mosquito fogging. Elimination using chemicals causes many problems. 

Another alternative to control the growth and development of Aedes sp. mosquito is needed. The use of insect 

growth regulator (IGR) is suggested to overcome this problem, since it does not affect the cleanliness of water, does 

not increase resistance, and considered safe. 

The Objective: The objective of this research was the IE50, IE90, and LC50 concentration of pyriproxyfen to 

eliminate Aedes aegypti and Aedes albopictus larvae. 

Method: The type of research used was laboratory experimental with a post-test design with only one group control 

design. This research was done through the actual test by creating dose variations of 1000 ppm of pyriproxyfen, 

which were as much as 0,14 mL; 0.196 mL; 0.274 mL; 0.384 mL; 0.538 mL; and 0.752 mL. The results of 

observation of larvae mortality were calculated by probit analysis to obtain the LC50 value of pyriproxyfen against 

Aedes aegypti and Aedes albopictus. The LC50 value obtained from probit calculation was replicated four times and 

used to find the value of LT50. 

Results: Aedes aegypti and Aedes albopictus larvae after pyriproxyfen treatment and probit calculation showed 

inhibition of the growth Aedes aegypti larvae, indicated by IE50 value (95% Fiducial limits (FL)) of 0.17ppb (0.13-

0.21) and IE90 (95% FL) of 0.68ppb (0.43-1.08). Inhibition of the growth of Aedes albopictus larvae was indicated 

by the value of IE50 (95% FL) of 0.11ppb (0.09-0.13) and IE90 (95% FL) of 0.39ppb (0.26-0.57). External 

morphological changes also occurred to Aedes aegypti and Aedes albopictus larvae after the exposure. Flaking of 

the cuticle to the thorax and swelling of both the head and the thorax were observed. Therefore, insect growth 

regulator has the potential to prevent the development of larvae into adult mosquitoes. 

Conclusions: Pyriproxyfen can inhibit the growth of larvae. Pyriproxyfen LC50 concentration on Aedes aegypti 

larvae were 1.63ppm and on Aedes albopictus larvae was 1.56ppm. The use of pyriproxyfen causes external 

morphological changes to occur in larvae, pupae, and adult mosquitoes especially on the feet, whereas the 

proboscis and wings do not undergo morphological changes. 

Keywords: Aedes aegypti, Aedes albopictus, Insect Growth Regulator (IGR), Larvae, Pyriproxyfen. 
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Introduction 

Dengue fever is a world health problem. It is 

endemic in more than 100 countries and threatens 

about 2.5 billion or 40% of people living in urban, 

suburban, and rural tropical and subtropical 

climates. As of May 2007, dengue fever cases in 

Indonesia reached 66,365 people with 738 deaths 

(Kusriastuti, 2007). Various mitigation measures 

have been undertaken, including vector control 

utilizing mosquito nest eradication, selective 

abatization with larvicides, mosquito fogging. In 

addition to vector control, other efforts were made 

such as the detection and early treatment of 

dengue cases (Dinkes Kota Tangerang, 2015). 

The primary vector of dengue fever is Aedes 

aegypti, while its secondary vector is Aedes 

albopictus (Djakaria, 1998). According to Sutomo 

(2003), the vector of dengue fever always lives 

near residential areas where living conditions and 

sanitation are inadequate. In Thailand, according 

to Ponlawat et al. (2005), Aedes albopictus is 

more challenging to control than Aedes aegypti 

because of its more comprehensive range of 

habitats, found mostly in suburban and rural areas, 

and in open areas overgrown with plants. Aedes 

albopictus in Thailand has been poorly resistant to 

temefos, malathion, and permethrin. 

Eradication of mosquitoes by using chemicals 

causes problems such as increased resistance, 

environmental pollution, poisoning, and non-

target animal deaths. Given the constraints in the 

use of insecticides, another option to control 

Aedes sp. larvae is needed. The method of insect 

growth regulator (IGR) is suggested to overcome 

this problem because it does not affect water 

cleanliness, does not increase resistance, and it is 

safe (Munif, 1997). Insecticides used to control 

the Aedes sp. species in water reservoirs should 

have low toxicity to mammals (WHO, 1995). 

Pyriproxyfen is used to control mosquito 

populations in residential areas, as vector control 

programs, and as well as to monitor mosquito in 

husbandry areas. Pyriproxyfen is effective at low 

doses, low toxicity to mammals, and relatively 

safe to the environment (Wirawan, 2006). The 

results of the study of Ali et al. (1995) obtained 

the results that pyriproxyfen (LC90 = 0.000376 

ppm) is more toxic 2.23 and 21.5 times compared 

to diflubenzuron and methoprene. Waris research 

(2005) about the influence of pyriproxyfen on 

malaria vector Anopheles subpictus grassi showed 

that there was an abnormality causing mortality in 

the adult mosquito (larvae and pupae). 

Pyriproxyfen has never been applied to dengue 

fever vectors in Tangerang City. If pyriproxyfen 

will be used as a means of controlling the dengue 

fever vector, it is necessary to know the diagnostic 

concentration for monitoring the mosquito 

susceptibility in the field. For that purpose, 

laboratory scale research of the effectiveness of 

the usage of insect growth regulator (IGR) 

pyriproxyfen on the growth and the development 

of Aedes aegypti and Aedes albopictus larvae in 

Tangerang City, Indonesia was done with the aim 

to know the inhibitory power (IE50 and IE90) and 

LC50 concentration of pyriproxyfen to Aedes 

aegypti and Aedes albopictus larvae. 

 

Materials and Methods 

The type of research used was laboratory 

experimental with a post-test design with only one 

group control design. The subjects were divided 

into two groups: treatment group and control 

group. The subjects used were third instar larvae 

from three sub-district in Tangerang City by 

installing more than 100 house traps in 100 

houses, both inside and outside the home. 

Determination of the location was based on the 

endemicity of the region and data on the incidence 

of dengue cases in recent months.  

The treatment was initiated by conducting the 

preliminary test to determine the variation of LC50 

concentration. The pyriproxyfen solution for the 

preliminary test was prepared as follows: 10g 

Sumilarv 0.5% (w/w) with active ingredient 

pyriproxyfen was dissolved in acetone up to 50 

mL volume (1000ppm active ingredient). The 

concentration variations were made by 

introducing a 0.1ml; 0.2ml; 0.3ml; 0.4ml; 0,5ml; 

0.6ml; and 0.7ml pyriproxyfen solution into a test 



 

Cecep Dani Sucipto et al JMSCR Volume 06 Issue 04 April 2018 Page 892 

 

JMSCR Vol||06||Issue||04||Page 890-902||April 2018 

container containing tap water and 25 instars 

larvae to obtain the final volume of 200 mL, thus 

the concentration variations of 0.5ppm; 1.0ppm; 

1.5ppm; 2.0ppm; 2.5ppm; 3.0ppm and 3.5ppm 

were obtained. Observations were made 48 hours 

after the treatment, and the percentage of larval 

mortality between 10% to 95% was used as a 

reference to determine the concentration variation 

in the actual test by using increment factor. The 

concentration for larvae mortality test was 

calculated by increment factor with 6 variations of 

concentration, i.e. 0.70ppm; 0.98ppm; 1.37ppm; 

1.92ppm; 2.69ppm; and 3.76ppm. 

The actual test was performed by varying the 

concentration of 1000 ppm of pyriproxyfen by 

adding as much as 0.14ml; 0.196ml; 0.274ml; 

0.384ml; 0.538ml; and 0.752ml into each test 

container containing tap water and 25 larvae and 

fixed to 200 mL volume. The first controls 

contained 25 larvae in the mixture of 200 mL 

water and 0.75 2mL acetone and the second one 

included 25 larvae in 200 mL water. Each 

treatment was made four replications. Observation 

of larvae mortality was performed 48 hours after 

the exposure. The results of inspection of larvae 

mortality were calculated by probit analysis to 

obtain the LC50 value of pyriproxyfen against 

Aedes aegypti and Aedes albopictus.  

The LC50 value obtained from probit calculation 

was replicated four times and used to find the 

value of LT50. The preparation of the stock 

pyriproxyfen solution was the same as the 

preliminary test, while the volume addition 

depends on the LC50 value. Observations of larvae 

and pupae deaths were performed every 24 hours. 

The probit analysis was used to obtain the LT50 on 

Aedes aegypti and Aedes albopictus. 

 

Results 

Preliminary test results of pyriproxyfen inhibition 

to the growth and development of third instar 

larvae at each concentration showed that the 

pyriproxyfen concentration of 0.05ppb-0.4ppb 

caused 8%-84% inhibition on the growth of third 

instar larvae of Aedes aegypti and 16%-92% 

inhibition on the growth of third instar larvae of 

Aedes albopictus. The higher concentration 

showed the stronger inhibitory effect. 

Preliminary test results at the recommended dose 

of 10ppb; 30ppb; and 50ppb showed that no 

larvae were successful in maturity, so they were 

not used in the actual test. The variations of 

concentration were calculated by increment factor 

and yielded 0.03ppb; 0.05ppb; 0.08ppb; 0.14ppb; 

0.23ppb; 0.39ppb; and 0.67ppb as the 

concentration used in the actual test. The actual 

test used third instar larvae with 25 subjects in 

each treatment and replicated four times so that 

the total test larvae were 100 subjects in each 

treatment. The time required for the actual test 

was nine days at a temperature between 20˚C-

28˚C and humidity between 51% -60%. 

On the first day of observation, Aedes aegypti 

larvae had entered the third and fourth instar 

stage. On day 2, it had started to occur 20%-29% 

reduction in the number of larvae after partially 

become pupa. On day 3 of observation, there was 

some decrease in the number of larvae in each 

treatment and control, which were varied between 

48%-64%. On the 9th day, there was a decrease 

up to 100% because the larvae had become pupae 

and adult mosquito. Percentage of the number of 

pupae per day of observation can be seen in 

Figure 1 and percentage of the number of adult 

mosquito can be seen in Figure 2. 
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Figure 1 Percentage of number of Aedes aegypti pupae on the pyriproxyfen exposure of various 

concentrations and controls in units of time (days) 

 

 
Figure 2 Percentage of number of Adult Mosquito of Aedes aegypti on the pyriproxyfen exposure of various 

concentrations and controls in units of time (days) 

 

On the first day of observation, Aedes albopictus 

larvae have entered the third and fourth in star 

stage. On day 2, it had started to occur 68%-90% 

reduction in the number of larvae after partially 

become pupa. On day 3 of observation, there was 

some decrease in the number of larvae in each 

treatment and control, which were varied between 

44%-68%. On the 9th day, there was a decrease 

up to 100% because the larvae had become pupae 

and adult mosquito. Percentage of the number of 

pupae per day of observation can be seen in 

Figure 3 and percentage of the number of adult 

mosquito can be seen in Figure 4. 
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Figure 3.  Percentage of number of Aedes albopictus pupae on the pyriproxyfen exposure of various 

concentrations and controls in units of time (days) 

 

 
Figure 4. Percentage of number of Adult Mosquito of Aedes albopictus on the pyriproxyfen exposure of 

various concentrations and controls in units of time (days) 

 

The observation of the development of Aedes 

aegypti and Aedes albopictus after pyriproxyfen 

treatment and probit calculation resulted that IE50 

value (95% Fiducial limits (FL)) for Aedes aegypti 

was 0.17ppb (0.13-0.21) and IE90 (95% FL) was 

0.68ppb (0.43-1.08). IE50 (95% FL) for Aedes 

albopictus was 0.11ppb (0.09-0.13) and IE90 (95% 

FL) was 0.39ppb (0.26-0.57). Inhibitory data on 

various concentration variations and the result of 

probit analysis are summarized in Table 1. 
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Table 1 IE50 and IE90 value of pyriproxyfen to third instar larvae of Aedes aegypti and Aedes albopictus 

after nine days of observation 

 

 

Preliminary test with pyriproxyfen treatment for 

the exposure of 48 hours showed the percentage 

of the death of Aedes aegypti at the lowest 

concentration (0,5ppm) was equal to 8% and at 

the highest level (3,5ppm) was equal to 84%. The 

preliminary test of Aedes albopictus showed the 

percentage of death over 48 hours exposure was 

similar to of 12% at the lowest concentration 

(0.5ppm) and 88% at the highest level (3.5ppm) as 

shown in Table 2.  

 

Table 2. Mortality percentage of third instar larvae of Aedes aegypti and Aedes albopictus after 48 hours of 

exposure to pyriproxyfen in various concentration for the preliminary test 

Concentration 

(ppm) 

Number of 

Samples 

Aedes aegypti Aedes albopictus 

No. of Death 

Larvae 

Percentage 

(%) 

No. of Death 

Larvae 

Percentage 

(%) 

Control 25 0 0 0 0 

0,5 25 2 8 3 12 

1,0 25 4 16 5 20 

1,5 25 10 40 8 32 

2,0 25 14 56 15 60 

2,5 25 17 68 18 72 

3,0 25 20 80 21 84 

3,5 25 21 84 22 88 

 

Effect of concentration variations on Aedes 

aegypti and Aedes albopictus larvae resulted in the 

larvae mortality value that was not much different 

so that the concentration variations for two species 

were similar. Variations of concentration to be 

used to determine LC50 value were based on the 

results of the calculation of 6 variations, which 

were: 0.70ppm; 0.98ppm; 1.37ppm; 1.92ppm; 

1.37ppm; and 3.76ppm. Aedes aegypti mortality 

data was indicated by LC50 (95% FL) of 1.63ppm 

(1.38-1.92), and Aedes albopictus was indicated 

by LC50 (95% FL) of 1.56ppm (1.34-1.81). The 

data of larval mortality on each concentration and 

the LC50 value of the probit analysis results are 

summarized in Table 3. 

Table 3 LC50 value of pyriproxyfen to third instar larvae of Aedes aegypti and Aedes albopictus after 48 

hours of exposure 

 

 

 

 

 

 

 

 

 

 

 

No 

Concentrat

ion 

(ppb) 

Number of 

Samples 

Aedes 

aegypti (n=800) 
 Aedes albopictus(n=800) 

%IE 
IE50 

(95%FL) 

IE90 

(95%FL) 
%IE 

IE50 

(95%FL) 

IE90 

(95%FL) 

1 Control 25 0,00 

0,17ppb 

(0,13-0,21) 

0,68ppb 

(0,43-1,08) 

0,00 

0,11ppb 

(0,09-0,13) 

0,39ppb 

(0,26-0,57) 

2 0,03 25 6,19 8,33 

3 0,05 25 14,43 25,00 

4 0,08 25 23,71 39,58 

5 0,14 25 44,33 55,21 

6 0,23 25 54,64 76,04 

7 0,39 25 82,47 91,67 

8 0,67 25 90,72 97,92 

No 
Concentration 

(ppm) 

Number of 

Sample 

Aedes aegypti (n=700) Aedes albopictus (n=700) 

Death 

Percentage 

(%) 

LC50 

(95%FL) 

Death 

Percentage 

(%) 

LC50 

(95%FL) 

1 Control 25 0 

1,63ppm 

(1,38-1,92) 

1 

1,56ppm 

(1,34-1,81) 

2 0,70 25 12 14 

3 0,98 25 25 25 

4 1,37 25 40 37 

5 1,92 25 54 56 

6 2,69 25 76 84 

7 3,76 25 92 95 
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Morphological changes after the treatment of 

pyriproxyfen were documented. There were 

noticeable differences between  Aedes aegypti and 

Aedes albopictus larvae which were dead without 

exposure to pyriproxyfen (controls) and those 

which were exposed to pyriproxyfen. Figure 5 

showed the morphological changes of larvae. 

 

 
a. Aedes aegypti larvae 

 
b. Aedes albopictus larvae 

 

 

 

 

 

 

                                            i 

                                                       

                                                       

c. Aedes aegypti larvae 

 

 

 

 

 

 

 

                                  ii 

d. Aedes albopictus larvae 

 

 

 

 

 

 

 

                             iii 

                            

e. Aedes aegypti larvae 

 

 

 

 

 

 

 

                    iv 

f. Aedes albopictus larvae 

Figure 5. a-b. Dead controls larvae 

                                     c-f.  Dead larvae after 48 hours exposure to pyriproxyfen 

i. cuticle detached from the thorax and fluid come out from the head 

ii. cuticle disconnected from the thorax and the head swell  

iii. thorax and abdomen damage on segment 1-4  

iv. thorax damage and abdomen turned into white-colored 

 

Aedes aegypti and Aedes albopictus pupae 

exposed to pyriproxyfen gave varying results. In 

the inhibition test, some of the dead pupae 

suffered damage to the first and second segment 

abdomen as shown in Figure 6.c and its entrails 

came out (Figure 6.d). As a comparison, dead 

pupae which were not exposed to pyriproxyfen 

(controls) is shown in Fig. 6.a-b. 
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a. Aedes aegypti Pupae 

 
b. Aedes albopictus Pupae 

  

                   i 

 

 

 

 

 

 

 

c. Aedes aegypti Pupae 

 

                 ii 

                 

 

 

 

 

 

 

d. Aedes albopictus Pupae 

Figure 6.    a-b.     Dead controls pupae 

                                                  c-d.     Dead pupae treated with pyriproxyfen 

i. The body part was damaged in the first and second segment abdomen 

ii. Some of the entrails came out from the second abdomen 

The results of inhibition tests showed that some 

mosquitoes could successfully become adults. 

Observations were made to its legs, probes, and 

wings. Some of Aedes aegypti and Aedes 

albopictus pupae did not succeed to become 

perfect adult mosquito because the adult 

mosquitoes could not get out of the pupal case as 

shown in Figure 7.a-f. Most occurred in the legs 

that could not be separated from the pupal case, 

but there was also a wing section that could not 

get out of the pupal case.  
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a. Aedes aegypti Mosquito 

 

 

 

 

 

      

                                 ii 

  

b. Aedes albopictus Mosquito 

 

 

 

 

 

 

                         Iii 

 

c. Aedes aegypti Mosquito 

 

 

 

 

 

 

 

             iv 

d. Aedes albopictus Mosquito 
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                       v 

 

 

 

 

 

 

 

e. Aedes aegypti Mosquito 

 

                             vi 

 

 

 

 

 

 

 

f. Aedes albopictus Mosquito 

Figure 7 a-f. Adult mosquito with some parts of the body that could not get out of its pupal case 

i. Wings and legs could not get out of pupal case 

ii. One of the legs could not get out of pupal case 

iii. Some legs could not get out of pupal case 

Some Aedes aegypti and Aedes albopictus 

died after reaching adult stage because it could 

not fly so that its body was always in the 

water. Some could not operate because the 

wings could not expand either one or both of 

them because of the stickiness of the abdomen 

and thorax as shown in Figure 8.a-c. 

Mosquitoes could not fly and float on the 

surface of water due to foot abnormalities as 

shown in Figure 8.d-g. 

 

 

 

 

 

 

 

 

 

    i 

a. Aedes aegypti Mosquito 

 

                      ii 

 

 

 

 

 

 

 

b. Aedes albopictus Mosquito 

 

 

 

 

 

iii 

 

 

 

c. Aedes aegypti Mosquito 

 

 

 

 

 

                                       iv 

 

 

 

d. Aedes albopictus Mosquito 

 

                v 

 

 

 

 

 

 

 

e. Aedes aegypti Mosquito 
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f. Aedes albopictus Mosquito 
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                                              vii 

 

 

 

 

 

 

g. Aedes aegypti Mosquito 

                          viii 

 

 

 

 

 

 

 

 

 

h. Aedes albopictus Mosquito 

Figure 8. Adult mosquitoes could not fly due to morphological changes in the legs and wings 

  i-ii. Wings could not expand 

iii-iv. The wings were imperfect, and the straight legs made it was difficult to land on the 

water surface 

v. A pair of middle legs curved on each segment 

vi. The legs were folded because the tip of the tarsus was attached to the abdomen 

vii. Feet were folded, and wings could not expand 

viii. Head to abdomen curved 

 

Discussion 

Exposure to pyriproxyfen slowed down the 

development of larvae to become pupae and 

adults. This can be seen from the observation day 

9, when it was still found Aedes aegypti pupae 

which lived at concentration 0,05ppb; 0.08ppb; 

and 0.14ppb respectively 1%; 2% and 1% and 

Aedes albopictus pupa lived at concentrations of 

0.03ppb; 0.05ppb; and 0.23ppb respectively by 

3%; 1% and 2%. 

Inhibition of emergence (IE)50 (95% FL) of 

pyriproxyfen against Aedes aegypti and Aedes 

albopictus were 0.17ppb (0.13-0.21) and 0.11ppb 

(0.09-0.13) respectively, while IE90 was 0.68ppb 

(0.43-1.08) and 0.39ppb (0.26-0.57) respectively. 

The concentration of pyriproxyfen to inhibit the 

growth of Aedes aegypti larvae was bigger than 

Aedes albopictus which showed that Aedes 

albopictus was more susceptible than Aedes 

aegypti. Allegedly, this was because of the habit 

Aedes albopictus that usually live outside the 

home, so the frequency of exposure to insecticides 

was less. The difference between the two species 

was not significant because there was overlap 

between each confidence limit (FL95%). The 

response of Aedes aegypti and Aedes albopictus to 

pyriproxyfen is shown by the regression line with 

the equation y = 2,132x + 2,404 and y = 2,445x + 

2,480 which can be used to predict the 

concentration required to obtain the desired 

percentage of inhibition. 

According to Sullivan (2000), pyriproxyfen given 

at the mosquito larvae stage will function as a 

juvenile hormone which then binds to the juvenile 

hormone receptor and will make the larvae cannot 

develop into an adult. The inhibition test caused 

many larvae to fail to become live pupae. This 

was because juvenile hormone disrupted the 

transformation of late instar larvae into pupae and 

subsequently matures (WHO, 2005). The failure 

of pupae to metamorphose into an adult mosquito 

will cause death in pupa stage (Gaubard, 2007). 

The larvae mortality test for determination of LC50 

was performed on six series of pyriproxyfen 

concentration on third instar larvae with the 

results of LC50 (95% FL) pyriproxyfen against 

Aedes aegypti, and Aedes albopictus were 

1.63ppm (1.38-1,92) and 1,56ppm (1.34-1.81) 

respectively. The mosquito response to 

pyriproxyfen causing death is indicated by the 

regression line equation y = 3.302x-0.871 for 

Aedes aegypti and y = 3,825x-1,626 for Aedes 

albopictus which can be used to predict the 
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concentration required to obtain the desired 

percentage of death. 

The larvae mortality test was continued by 

determining LT50 at its LC50 concentration against 

two species of Aedes sp. mosquitoes. The LC50 

value of pyriproxyfen against Aedes aegypti was 

found to be different with Aedes albopictus. The 

test to search for LT50 was done at the different 

concentrations of pyriproxyfen, and the results 

were also different. The LT50 values (95% FL) of 

pyriproxyfen against Aedes aegypti and Aedes 

albopictus were 57,94 hours (52,25-64,26) and 

52,75h (48,43-57,45) respectively. The mosquito 

response to pyriproxyfen causing death is 

indicated by the regression line equation y = 

3.415x + 0.881 for Aedes aegypti and y = 3,734x 

+ 0,591 for Aedes albopictus which can be used to 

predict the time required to obtain the desired 

percentage of death. 

Dead larvae indicated the swelling of the thorax. 

The pupae showed some damages on the cuticle 

of the first and second abdomen so that there were 

some organs expelled from the body. Mature 

mosquitoes that showed three differences. First, 

perfect adult mosquitoes that can fly and no 

external morphological change in the legs, wings, 

and proboscis. Secondly, pupae that become adult 

mosquitoes but could not get out of the pupal case 

with some of its organs were still attached to the 

case. These mosquitoes could survive for several 

days, and some died. Third, an adult mosquito that 

could come out of the pupal case but could not fly 

because there were legs that could not support the 

body, so it fell in the water. Some were alive 

when they were removed from the water, but a 

day later died. It was suspected because of the 

weak physical, and it could not suck the juice of 

food in the form of sugar water so that there was a 

decrease in endurance. Further, it was also found 

an adult mosquito that could not flap its wings 

because it was sticky on the thorax or abdomen, 

so it could not fly. Percentage of those that cannot 

fly was more significant than the ones that could 

not get out of the case. According to Tunaz and 

Uygun (2004), the use of IGR leads to various 

abnormalities in insects thus decreasing its ability 

to survive. Siddal (1976) also says a similar thing 

that IGR caused a variety of defects that disrupt 

the life of insects although it is not very toxic.  

 

Conclusion 

Based on the results of the research, it can be 

concluded as follows: 

1. Pyriproxyfen could inhibit the growth of 

Aedes aegypti larvae with IE50 of 0.17ppb 

and IE90 of 0.68ppb and inhibit the growth 

of Aedes albopictus larvae with IE50 of 

0.11ppb and IE90 of 0.39ppb. 

2. Pyriproxyfen caused death after 48 hours 

of exposure to Aedes aegypti larvae at 

LC50 of 1.63 ppm and LT50 of 57.94 hours 

and on Aedes albopictus larvae at LC50 of 

1.56ppm and LT50 of 52.75 hours. 

3. External morphological changes occurred 

in larvae, pupae, and adult mosquitoes, 

especially on the feet. The wings did not 

experience morphological changes except 

the adhesions happened in the abdomen. 

Proboscis did not change on both Aedes 

aegypti and Aedes albopictus larvae. 
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