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ABSTRACT 

An evaluation of indices commonly used in surveillance of mosquitos vectors of arboviruses 

(yellow fever, chikungunya…) was conducted in all seven districts of Brazzaville (Congo). 

The results highlight the simultaneous presence of Aedes aegypti and Aedes albopictus, but 

also the existence of high entomological indices (Breteau index, house index and container 

index).  Larvae of these two vectors were observed in the same types of breeding place. 
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INTRODUCTION 

In the last 10 years, in Africa in general and in Congo in particular, the emergence or 

reemergence of arboviruses such as yellow fever in Congo-Brazzaville and Cape Verde in 

2009,  chikungunya in Gabon in 2007 and Madagascar in 2010 [8,19,20,21] where observed. 

These emergence or reemergence are explained by some authors by a probable change in the 

epidemiological profile of relevant diseases [5, 6, 17, 12, 13]. 

 

The Congo Brazzaville is included in Central Africa zone that is an endemic area for yellow 

fever and chikungunya [21]. The circulation of the virus amaril is established since several 

years [11] whereas chikungunya cases have been reported in September 2007 in Gabon, 

country neighboring of Congo[26]. 

 

There is no specific treatment for these arboviruses. Control measures are available and 

mainly focused on the vectors control interventions and vaccine (case of yellow fever). For 

yellow fever, although effective, vaccine is not adequately available and its cost is very high 

for to reach all populations. 

 

Currently, in the urban zones of sub-Saharan Africa, the transmission of these arboviroses is 

essentially assured by A. aegypty and A albopictus.  In Congo, the first species is usually 

observed and vectors surveillance reports don't mention the simultaneous presence of the two 

species in Brazzaville or in Pointe-Noire [1]. Observation of A. albopictus is recent in Congo 

[2]. This mosquito in full expansion in the world has been introduced in Africa during the 

decade 1990 [9].  It is recognized to be a good vector of chikungunya and tends to supplant 

Aedes aegypti in the urban zones [25]. 
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The two vectors (Aedes aegypti and Aedes albopictus) are well adapted to African urban 

conditions. They live at the neighborhood (in commensale) of man. Their breeding places are 

the same, whatever is the species, and among them there are  at first,  domestic breeding 

places created and maintained by man (storage containers of water, flowers pots, etc.),  and 

secondly, peridomestic breeding places created by man but water is brought by rains (empty 

cans and abandoned tires, containers for collecting rainwater, etc.), and finally  natural 

breeding places (plant sheathing leaves, holes in trees or rocks.. etc).  

It has been demonstrated that these vectors are highly anthropophilic, they have an essentially 

diurnal activity rhythm [15, 16, 18]. 

 The present study aimed to: 

. Identify mosquitoes of the genus Aedes observed in Brazzaville,    

. Identify the different types of breeding,   

. larval indices Value for vectors surveillance, 

. Assess the occupancy of breeding places by the two species. 
 

MATERIALS AND METHODS    

Collection sites   

Field activities were carried out in two phases:   

 In the first phase (March 2009-November 2009), surveys have been focused on the seven 

(7) districts of Brazzaville, namely Makélékélé, Bacongo, Poto-Poto, Moungali, Ouenzé, 

Talangaï and Mfilou . The different types of breeding places have been identified and 

collected mosquitoes determined. The results obtained allowed the identification of 

indicators for monitoring larval.   

 In a second step, to better appreciate the occupation of breeding places by the two species 

of Aedes, nests - Traps were placed outside houses, in four (4) districts namely 

Makélékélé, Bacongo, Mfilou and Moungali.   

 

Sampling   

Houses where surveys have been made have been randomly selected. The following 

procedure was followed:  in each district, 3 quarters have been drawn by lots. In every 

identified quarter, 4 zones have also been drawn by lot. In each selected zone, 3 blocks have 

also been drawn by lot. The block is the administrative entity that is subdivided into houses. A 

block generally consists of 30-40 houses. In each retained block, four units were drawn by lot. 

To do this, all houses of the selected block were numbered to facilitate the draw.  

 

Collection of larvae   

The research of mosquitoes larval has been made in all water storage containers localized 

inside or outside of the houses. Larvae have been collected with ladles and pipettes. 

 

For each breeding place, larvae were appropriated and placed in a goblet containing the water 

of the breeding place. On each gobletwas recorded the date, the type of breeding place, the 

locality and the number of the house where larvae have been collected. Then, in laboratory, 

larvae were placed in emergence boxes. 

 

Collections from nests-Traps were done outside homes. In each of the targeted areas of the 4 

districts, twenty nests - traps were laid. Each nest-trap made of glass was painted black (20cm 

of high &10cm of diameter).   

 

In each nest-trap, a strip of wood covered with paper towel was quasi completely submerged 

with water source. The tongue served to support spawning gravid Aedes. The eggs laid by 
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mosquitoes on paper towels were collected once a week, allowing the opportunity to renew 

the trapping device. In the laboratory, the pieces of paper towel with eggs were placed on a 

plates containing spring water. Then these plates were introduced into the cages covered with 

tulle net. From these eggs, adult mosquitoes were obtained after ten days.   

 

Using identification keys  [7, 27], these mosquitoes were identified under a binocular 

microscope. It was the same for other mosquitoes collected during the first phase surveys, on 

the seven districts of the city of Brazzaville.   

 

Evaluation of indicators for monitoring   

The indicators are those commonly used for the analysis of the risk of an outbreak of yellow 

fever epidemic of ''urban'' type.  The indicators evaluated are:   

 container index: percentage of positive containers (with Aedes larvae)   

 House Index: percentage of house with at least one positive container.    

 Breteau index: number of containers or breeding places with the presence of Aedes larvae 

for 100 households surveyed.   

 

Epidemiological alert thresholds according to WHO 

 

Table 1: Scale of larval density for monitoring Aedes aegypti [25]   

Level of risk Container index House index Breteau index 

Weak < 3 < 4 < 5 

High 3 to 20 4 to 38 5 eot 50 

Very high >20 > 38 > 50 

 

 

RESULTS      

 

Number of visited houses   

For all the investigation, 841 houses have been visited (120 houses by district). 

 

Table 2: Number of homes visited and where the presence of positive breeding sites (+) has 

been notified, according to the districts in Brazzaville. 
 

District Number of  houses 

visited 

Houses with positive 

breeding places 

Poto-poto 122 33 

Mfilou 121 38 

Bacongo  125 24 

Makélékélé  122 28 

Ouenzé  121 23 

Moungali  120 11 

Talangaï 110 13 

Total 841 170 

 
 

Aedes observed 

Generally, the larvae of Aedes aegypti and Aedes albopictus have been observed in all seven 

(7) districts of the city of Brazzaville.  
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However, in a peripheral quarter in the south of Brazzaville(Mbouono, Makélékélé), another 

specie, Aedes opock has been also observed. This mosquito came from a share of larvae 

collected from a natural breeding place (crack in a mango tree). This species had been 

observed before during a survey in Mbama in Cuvette-Ouest department (Massamouna, 

personal observation). 

 

Types of breeding places observed   

Type and number of breeding places observed with Aedes larvae in all boroughs are indicated 

below. 

Table 3: type and number of breeding places observed with Aedes larvae within seven 

districts of Brazzaville. 

Districts  Number 

of 

breeding 

places 

observed 

Total 

positive 

breeding 

places 

Domestic positive 

breeding places 

 

Peridomestic 

positive breeding 

places 

Natural positive 

breeding places 

Number % Number % Number % 

Poto-poto 392 40 12 30 26 65 2 5 

Mfilou 400 50 8 16 13 26 29 58 

Bacongo  547 50 21 42 16 32 13 26 

Makélékélé  556 48 19 39,6 17 35,4 12 25 

Ouenzé  372 41 13 31,7 21 51,2 7 17 

Moungali  340 34 14 41,2 11 32,3 9 26,5 

Talangaï 328 32 9 28,1 18 56,2 5 15,6 

Total 2935 295 96 32,5 122 41,4 77 26,1 

 

In all districts, except Mfilou, it appears that the association''domestics and peridomestics 

breeding places'' is the main source of proliferation of  Aedes mosquitoes in Brazzaville. The 

average proportions of different positive breeding place,are according descending order, from 

41.4%forperidomesticbreeding places to 32.5% and 26.1% respectively for domestic and 

natural breeding places. 

 
Figure 1: Distribution of proportions of different types of breeding places of Aedes observed 

in the districts of Brazzaville. 
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The figure 1 shows a predominance of positive peridomestic breeding places in Poto-

Poto,Ouenzé and Talangaï whereas positive natural breeding places predominate in Mfilou. 

A relative predominance of positive domestic breeding places has been observed in Bacongo, 

Makélékélé and Moungali. 

In a general manner, the observed domestic breeding places were constituted of various water 

storage containers (for domestic needs) and pots or vases of ornamental plants. 

The peridomestic breeding places were mostly receptacles for there covery of rainwater, 

abandoned tires and empty can scattered here and there around the houses units. 

The  observed natural breeding places were mainly plants with sheathing leaves or having 

depressions (Canna indica,Dracaena thalioïdes, Sanseviera trikasta or still Xanthosoma 

sagittifolia), trees presenting holes or cracks in trunks (Mangifera indica, Dacryodes  edulis 

and Hura crepitans) 
 

Occupancy rate of nests trap 

To the total, 20 nests traps have been placed by district in Mfilou, Bacongo, Makélékélé and 

Moungali. However, following the disappearance of some of these nests traps, the sample of 

mosquitos has been collected with 12 traps in Mfilou, 17 traps respectively in Bacongo and 

Makélékélé and 13 traps in Moungali (Table 4). 

Table 4: Results of occupancy rate of  nests trap placed in four districts of Brazzaville (in 

2009) 

District Nests trap with 

Ae aegypti 

Nests trap with 

Ae albopictus 

Nests trap with 

both species 

Total of nests 

trap 

Number % Number % Number % 

Mfilou 5 41.7 3 25 4 33.3 12 

Bacongo 4 23.5 7 41.2 6 35.3 17 

Makélékélé 8 47.1 4 23.5 5 29.4 17 

Moungali 7 53.8 2 15.4 4 30.8 13 

Total 24 40.7 16 27.1 19 32.2 59 

 

Among the fifty-nine nests trap from which samples of larvae were collected, Aedes aegypti 

was observed in 24nests trap (40.7%); Aedes albopictus was observed in 16nets trap (27.1%). 

The both species were observed together in 19 nets trap (32.2%). 

The number of mosquitos collected for each species by the different traps is indicated below 

(Table 5).  

Table 5: Distribution by specie of mosquitos collected by nest trap placed in four districts of 

Brazzaville (in 2009) 

District  Aedes aegypty Aedes albopictus Total of collected 

mosquitos Number collected % Number collected % 

Mfilou 79 56.4 61 43.6 140 
Bacongo 92 38.7 146 61.3 238 
Makélékélé 120 52.9 107 47.1 227 
Moungali  55 64 31 36% 86 

Total 346 50.1 345 49.9 691 
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In general, the results don't indicate a difference between the number of A. aegypti and the 

one of A.  albopictus. However, a predominance of  A.  albopictus has been observed in 

Bacongo whereas A. aegypty is distinctly dominant in Moungali (Figure II, below). 

 

 

 

 

Figure 2: Distribution of larval proportions of Aedes aegypti and Aedes albopictus collected in 

Mfilou, Bacongo, Makélékélé and Moungali(Brazzaville,2009). 

 

Surveillance entomological indexes 

The table 6 shows the values of the different surveillance indicators obtained. 

 

Districts Number 

of houses 

visited 

Houses 

with 

positive 

breeding 

places 

Number 

of 

breeding 

places 

observed 

Total 

positive 

breeding 

places 

Container 

Index 

House 

Index 

Breteau 

Index 

Poto-poto 122 33 392 40 10,2 27 32,8 

Mfilou 121 38 400 50 12,5 31,4 41,3 

Bacongo  125 24 547 50 9,1 19,2 40 

Makélékélé  122 28 556 48 8,6 22,9 39,3 

Ouenzé  121 23 372 41 11 19 33,9 

Moungali  120 11 340 34 10 9,2 28,3 

Talangaï 110 13 328 32 9,8 11,8 29,1 

Total 841 170 2935 295 10 20,2 35,1 

Positives breeding place is breeding place with larval 

 

The results show that the values of all indicators reveal a strong risk of apparition of an 

epidemic (cf. Table1). 
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DISCUSSION 

The number foreseen of houses to visit has not been reached because several owner refused 

that the investigations are led in their domicile. However, results permit to say that the 

proliferation of the both Aedes in Brazzaville is mainly due to the habit to stock water in or 

outside houses and to the insufficiency of follow-up of  hygiene rules by populations. 

 

Our study has highlighted the presence of A.  albopictus in the city of Brazzaville [2] in 

addition of A.  aegypti. Note also that a third species, A.  opock was also observed in 

peripheral areas as Makélékélé (Mbouono) in the south of Brazzaville. Since no record of this 

species has never been made in the vicinity of Brazzaville, this result suggests the creation of 

a further study in the area where the observation was made. 

 

A. albopictus in full world expansion [23] is currently present in the majority of the African 

cities.This specie has been observed in Nigeria in1991 [28] and in most countries Congo 

Basin [10, 3]. Thus,it has been reported in Cameroon [10], Equatorial Guinea [30], Gabon [3] 

and now in Congo. 

 

This expansion (i) seems to be facilited by the international trade of tires that would be the 

main mode of spread of this species throughout the world [4, 15, 27] and (ii)be explained by 

the adaptive peculiarities of this mosquito, through its easy reproduction in anthropogenic 

breeding places and the resistance of its egges to the drought. 

 

The results show that the breeding places are in majority domestics and péridomestics (Table 

3 & Face 1). It appears therefore that the man is responsible, by his habits and behavior, of the 

existence of at least 73% of observed breeding place of Aedes. 

 

In the same way, several natural lodgings have been implanted by the man. Many plants with 

sheathing leaves(e.g. Dracaena thalioïdes) are used to delimit parcels. This practice is 

especially observed in Mfilou. This fact explains the predominance of positive natural 

breeding places in this district, especially during the rainy season. 

 

The results show also a predominance of domestic breeding places in Bacongo, Makélékélé, 

Moungali, and a predominance of peridomestic breeding places in Poto-Poto, Ouenzé and 

Talangaï.In the absence of a survey of the behavior of populations, the plausible explanation 

of this observation is bound to the habit of the populations to store water in containers for 

daily needsduring the period of the survey. The national society knew, at that time, some 

difficulties in the water distribution process. These containers were supplied with water by 

humans (domestic lodges) or rainfall (peridomestic lodges). 

 

Records of nest trap indicate that A. aegypti and A. albopictus are widespread throughout the 

area of intervention. In general, no notable predominance of one specie on the other has been 

observed but the occupancy rate of breeding sites by A.  albopictus, in all investigated areas, 

show the speed of adaptation and expansion of this mosquito which has been identified in 

Congo only since 2009 [2].  

 

However, in spite of the ubiquity of the Aedes in the investigated areas, the available data 

don't permit to explain the obvious predominance of A. albopictus in Bacongo and of Aedes 

aegypti in Moungali and in a least measure in Mfilou (Figure II).A longitudinal survey, in 

rainy season and in dry season, is certainly necessary to understand this phenomenon. 
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Values of container and house indexes indicate a proliferation of breeding sites in all areas 

surveyed. This proliferation reflects the non-compliance of environmental health by the 

population.   

 

These different values (include Breteau index) indicate the probability of an outbreak of 

arboviruses (yellow fever, dengue, chikungunya, etc.).  

 

CONCLUSION   
 

The results show strong adaptation of Aedes albopictus in Brazzaville environment. Values of 

the different indicators for monitoring Aedes show a high probability of occurrence of an 

epidemic of arboviruses. The results also indicate that actions against the Aedes mosquitoes 

can be undertaken at a lower cost, at the city of Brazzaville. Indeed, the results obtained show 

the importance of domestic and peridomestic breeding sites in most districts. Control or 

elimination of these breeding sites by the population would drastically reduce sources of 

mosquitos responsible of arbovirus transmission in Brazzaville.   
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