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Resumo            

I  O Aedes aegypti é vetor de importantes arboviroses em todo o mundo. Seu controle se dá principalmente pelo combate aos estágios imaturos. 

Resistência ao larvicida Temephos® Bacillus thuringiensis var. israelensis 

(Bti) Bti; ali, entretanto, após algum tempo, notou-se baixa 

persistência, colocando em risco os programas de controle. Bti granulado, Vectobac G® e Vectobac 

WDG®, e Temephos® contra o Ae. aegypti

 Após nove semanas, os depósitos positivos para Ae. aegypti Bti ® 
®, 35 dias para Vectobac G® e 49 

dias para Vectobac WDG®. : Os resultados apontam para uma baixa persistência do Bti no campo, principalmente em depósitos expostos à luz 

presente no Brasil.

Controle de Vetores. Aedes aegypti. Bti. Temephos®. Persistência de Inseticida.
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INTRODUCTION

Arboviruses such as dengue, chikungunya and Zika have 

spread quickly around the world, especially in urban areas 

of many countries1,2,3,4.  Arboviruses rapid spread especially 

 (Linnaeus, 1762)5,6.  

to man, that also acts as the main vector of arboviruses such 

as dengue, yellow fever, chikungunya and more recently Zika, 

among others7,8,9,10.  Nowadays, billions of individuals live under 

urban and peri-urban areas of the planet1,2,9,10,11. 

Even though adult mosquitoes transmit arboviruses during 

blood feeding, vector control programs have heavily relied on 
12. 

Nonetheless, Brazil, since the early 2000 several studies 

regions have detected resistance to the organophosphate 

larvicide Temephos®  which for decades has been the only 

larvicide available for vector control13,14,15. In light of these 
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change larvicides in areas with detected Temephos® resistance 
14,16.

The entomopathogenic bacteria Bacillus thuringiensis var. 

for use in replacement to Temephos® and was evaluated in 

registered12,15. 

environment17,18,19,20

of various mosquito species14,21,22,23. There are many commercial 

products using  Vectobac.

Temephos® resistance15 and make use of 

 persistence 

needed to maintain low 

 kills mosquito larvae when ingested and is considered a safe 

larvicide, due to its low environmental impact24

25. 

Some studies have shown that 

doses26,27 ®, a 
28) showed 

th week of 4 mg/L of ® 
29. 

obtained when using 5 mg/L of ® for seven to 

eight weeks30  Vectobac 
®

tests31. 

nine days for a ®

11. This way, it seems that 

 persistence is highly dependable on the local environmental 

 variability results in mind, the 

, under 

and high solar incidence throughout the year32.

Thus, two ® ® and 

the organophosphate Temephos® were compared regarding 

neighborhoods. 

METHODS

Study site

(-6.457778, -37.097778, 161 m), a municipality in the state of 

occupies an area of 1,228.583 km2 with ~60.000 inhabitants in 

200432

annual rainfall of 716.6 mm and a large thermal amplitude 

32

rainfall water.

Figure 1

Mosquitoes

 specimens used in this study were from the 

®
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, were used for laying eggs. Third 

 larvae were used for the 

eggs were immersed in dechlorinated tap water for one hour. 
®

Meteorological data

33.

Bacillus thurigiensis 

 were simultaneously tested: Vectobac 
®

®

®

All products were applied only once.

 

Field tests

area with Temephos® ® and 
® ® 

® was used in the other non-

drinking water container types. 

The same 

were visited for which the 

breeding habitats as containers. All breeding habitats that could 

an area of 1 km2 square underwent Temephos®

® was used in containers with 
® in the remaining 

located in the central part of a square block design (as depicted 

for  and to check with the resident if the container 

discarded from the study.

Figure 2.

km2

In the shaded area, nine (three with , three with Temephos® 

and three control) 50 L ceramic pots as the ones typically used 

by local people for water storage, and nine (three with , 

three with Temephos®

were tested. In the outside area, nine 300 L polyethylene water 

maintain total water volume and simulate normal water usage 

by the residents. Tests were performed in triplicate and the 

containers remained covered with nylon nets to prevent egg 

laying by mosquitoes. 

To assess persistence, 50 third instar larvae of  were 

added weekly to 50 L containers while 100 third instar larvae 

were added to the 300 L containers.  There was no food supply 

h11,14.
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were shown in percentages.

Figure 3.

(indoors) and sunny (outdoors) areas.

larvicide 

was conducted by local health agents. Tests were part of the 

taken.

RESULTS                                                          

Meteorological data 

Figure 4.

Field tests

buckets (up to 50 L), cement tanks (up to 60 L), ceramic pots 

Vigilance Secretary. In both neighborhoods, the most common 

container type was ~250L polyethylene water storage tanks 

(Table 1). 

Walfredo Gurgel Boa Passagem

tank 500 L

464 (59,6) 79,3 417 (77,1) 82,3

117 (15) 61,5 39 (7,2) 69,2

115 (14,8) 25,2 33 (6,1) 30,3

65 (8,4) 61,6 31 (5,7) 61,3

17 (2,2) 17,8 21 (3,9) 33,2

Total 778 (100) 541 (100)

 

Table 1.
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® 
® and Vectobac 

®

® and 

® ®, 

® treated 

® 
®

the study. The total removed containers was higher in Walfredo 

Figure 5.  and discarded containers in two neighborhoods of the 
® ® and 

®

Temephos®

® ® 

® ®  

Temephos®

®

®, which 

was only achieved by Temephos®

® ® in all sun 

® 

® ® 

Even though in the polyethylene water storage tanks 1/3 of 

buckets and ceramic pots 1/5 of the water was replaced three 

higher in the water tanks. 

Temephos® ® ®

1 to 8 weeks (Table 2). 

Temephos®

® ® 

® ® 

® that had higher persistence than 
®

When the larvicide products were compared, there was 

®
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® ®  

persistence of Temephos® is slightly higher in 50L outdoors 
® ® have a 

®

However, in 50L outdoors ceramic pots, Temephos® has a much 
® ® 

® and 
® 

with Temephos® ®

®).

Figure 6. ® ® ® 
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DISCUSSION

Ae. 

professionals but also society involvement to decrease container 

metropoles increase  breeding habitats.  Added to 

this, is the fact that in spite of advances, regular water supply 

in this way the amount of peridomiciliary breeding habitats 

available for 

Arboviruses control is heavily based on vector control of 

organophosphate Temephos® was the only product available 

for larval control. Nonetheless, many studies have shown that 

the resistance of  to Temephos® is widespread in 

Brazil13,15

through the Secretaries of Health Surveillance, to seek 

entomopathogenic bacteria .  is a larvicide safe for use in 

28,34.

In this study, we compared the persistence of Temephos® 
® ®  

resistance of  for Temephos® 15), 

Temephos® remained the larvicide with the highest residual 

products in containers located indoors in shaded areas is higher 

previously observed, persistence varied depending on the 

® persistence in 

polyethylene water storage tanks was higher probably due to a 

lower light incidence, since these containers remained covered 
® 

Ae. 

15

 persistence in the environment was 

seen in the fourth week35.  was previously observed to have 

areas22,29

Temephos®

in all containers located indoors in shaded areas, while outdoor 

tests resulted in persistence that ranged from two weeks in 

® ® 

mortality was observed in the weeks 3 to 7 indoors and in the 

weeks 1 to 2 outdoors.

®

Some studies indicate that container type is related to 

persistence for both Temephos® and 36,37. 

® for Ae. 
36

®36. Tires, 

® 36

showed no 

Temephos® 37

of container used. However, high persistence was not observed 

Table 2 ® ® ® carried out in the 

a

Ceramic pots Ceramic pots

Larvicide

Temephos® 8 8 2 8 8

® 3 3 2 2 3

® 3 7 1 2 4

a
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probably due to the container type of material associated with 

environmental high temperatures. 

for 

lower temperatures14,31,38. Nonetheless, results comparisons 

 

larvae for 11 weeks with two ® 
38

® 31

®

® ® 

Field tests

® and 
® 

with the area where Temephos®

® and Vectobac 
® Ae. 

of 

containers where Temephos® was applied. It implies that even 

Temephos resistance was not high enough to 

and remained the product with the highest persistence.

or no longer used by residents and were discarded from the 

® 15

.  
® for 

resistance been observed, what happened in 2003. Nowadays, 

Although Temephos®

compared to , the persistence was considered low especially 
® 

The results described in the current study were obtained in 2004 

notwithstanding remained unpublished. However, the scarce 

especially in a crucial moment for vector surveillance and 

control in Brazil.  In fact, product persistence comparison in 

described can be used with this aim.

the control of mosquito  vectors, with a decrease of case 

number and changes in the recent history of severe mosquito 

The concomitant dengue, chikungunya and Zika arboviruses 

CONCLUSIONS

® and 
® 

in comparison to Temephos®

ceramic and glass containers, reinforcing the necessity of 

low persistence of  and Temephos®

habitat by .
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