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Abstract

Aedes mosquito is a vector for transmitting numerous arboviroses. Knowledge of the breeding habitat of this mosquito is
crucial for preventing arboviroses occurrence and for implementing appropriate interventions for control. Therefore, this study
aims to assess the breeding habitats and presence of Aedes mosquito species in the study areas.

A house-to-house cross-sectional entomological survey was carried out in three localties of Cotonou, the economic capital of
Benin in order to investigate the presence of larval breeding sites of Aedes mosquito. All available water-holding containers
found in and around houses were inspected for the presence of immature stages of Aedes mosquitoes, and they were collected
and reared to the adult stage for species identification.

Of the 450 houses surveyed for the presence of Aedes mosquito larval breeding. About 15.77% of a total of 479 water-holding
inspected containers were found to be infested with Aedes mosquito larvea. Discarded tires had an especially high positivity
rate for Aedes mosquitoe larvae (54.93%) and this is perfectly explained by the marketing of second-hand tires in the study
area. The dominant Aedes mosquito species that emerged from the collected larvae was Ae. Aegypti, suggesting a potential
threat for arbovirus transmission.

This study highlights the need for the establishment of a suitable entomological surveillance program for Aedes mosquioto.
Additinally, public health education, creating knowledge and awareness of the residents on mosquito-borne diseases should be

advised.
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1. Introduction

Aedes mosquito is the main vector for the transmission of
numerous mosquito-borne viruses (arbovirus) such as Zika
virus, dengue virus, yellow fever virus and chikungunya
virus 4, The global burden of these diseases has
significantly increased in several countries in the world
during the past decades . Zika was declared a public
health emergency of international concern in February 2016
1, The spread of these viruses follows the presence of the
primary vector, Aedes aegypty ° which was formerly
found in sub-Saharan African where its originated M, but
has now spread to other continents through trade spread and
currently is distributed worldwide through man-made
activities (1213,

Aedes aegypty mosquito is distributed in urban areas and
breeds in indoor and outdoor settings in a wide variety of
natural and artificial water-holding containers such as
rubber tires, plastic tanks, water storage jars, cement tanks,
flower vases, plastic bottles. Moreover, several climate and
environmental conditions such as weather variables
(rainfall, relative humidity and temperature) may play an
important role in Aedes mosquito abundance and
distribution 141,

Several biotic and abiotic factors might enhance the risk of
transmission of Aedes —borne arboviral diseases in Benin. In

fact, the long periods of dry season in some parts of the
country have increased leading people to opt for water
storage practices which might increase the availibilty of
breeding habits of Aedes larvae. In addition, the marketing
of second-hand tires from Europe, America and Asia
remains a lucrative activity in Cotonou, the economic
capital city of Benin. The storage of these second-hand tires
offers good breeding sites for Ae. aegypti in this area. The
unplanned urbanization in Benin still also remains wide,
favoring the presence of high population densities with
associated artificial breeding sites for Aedes mosquitoes.
Very little information is available on Aedes mosquito
primary breeding sites and on the efficiency of Aedes
mosquito control measure in Benin. In this study, we report
through Globe Observer (a platform developped by Globe
Zika project for Aedes larvae breeding identification) on the
first more elaborate entomological Aedes surveys in Benin.
This study provides therefore baseline information on the
types of Zika vectors breeding in natural and artificial water
storage materials. The results of this study will enable
providing community awareness about Aedes mosquitoes
and the preventive and control interventions to be
implemented.
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2. Material and Methods

Study Area

The study was conducted in Cotonou (Figure 1). Cotonou is
a municipality and the economic capital of Benin located in
the southern part of the country. It is located at 6°21'55’N

and 2°25'05’E. The main landscape characteristic of this
municipality is the urban area with low urbanization. The
major land area in this study area is commercial, residential,
and industrial area.
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Fig 1: Map of study area.

Data collection

The cross-selectional study was conducted between March
and April 2019 during the rainy season. A house-to-house
entomology survey was carried out in houses and
peridomestic areas to detect moquito larval breeding sites in
three localities (Agblangandan, Dadji and Ladji) in the
minicipality of Cotonou. A total of 450 households (150 in
each locality) were included in the study.

Therefore, all containers (Figure 2) both indoors and
outdoors which might harbor mosquito larvae and pupae
were inspected to check the presence or absence of
mosquito larvae and pupae. The number and type of
containers inspected were recorded, including information
on which had or did not have immature stages of
mosquitoes. Larvae and pupae presumed to be Aedes
mosquitoes were collected using a plastic cup and pipette.
The entire contents of the various containers were emptied
into a large plastic tray and the larvae and pupae specimens
were picked out using a dropper. All collected immature
specimens were reared in the laboratory until adult emerged.
All adults that emerged from pupae were collected and
stored in vials and identified at species level using
miscroscope and identification keys [*5-161,

Moreover, positive larval breeding sites (Which containing
larvaes) have been geo-referenced and the data is recorded
on the Globe observer platform. This platform developed by
« Globe Zika Program » helps to identify Aedes mosquito

larvae breeding sites and make the public aware of the risk
of having larval breeding sites on the premises, and to
provide information on ways to dispose of or prevent
breeding sites.

Data analysis

The larval survey data were calculated and analyzed in
terms of larval indices. Therefore three larval indices: House
Index (HI), Container index (Cl) and Breteau Index (BI)
were worked out as stated in WHO guidelines. Breeding
preference ratio was also calculated through container
preference of Aedes larval breeding 271,

Number of houses infested

HI = X100

Total number of houses inspected

CI=CI= Numberofpositivecontainers@Totalnumberofcontai
nersinspected@Xd [18:1°]

Number of positive containers
BI = : X 100
Total number of houses inspected

3. Results
Potential larval breeding sites of Aedes mosquito
Overall, a total of 450 houses (both outside and inside) were
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visited during the entomological surveys in the study area to
detect the presence of Aedes mosquito breeding sites. A
total of 479 water-holding containers were inspected (figure
2), of which 71 (15.77%) were found to be infested with
Aedes mosquito larvea. Figures 3 and 4 show the kind of

water-holding container found in the study area with the
highest rate of positivity for Aedes mosquito larvae was
discarded tires (54.93%), followed by plastic containers
(15.49%),cement barrel for water storage (12.68%), ditch (
9.86%), Mud pot (7.04%).

15.49% (n=11)

12.68% (n=9)

54.,93% (n=39)

®m Discarded tires
Ditch
Cement barrel for water
storage

W Plastic containers

B Mud pots

Fig 2: Type of containers inspected for Aedes mosquito larval breeding in the study area.

Fig 3: Main Aedes mosquito breeding habitats identified during a larval survey, (A, C) Cement barrel for water storage; (B, D) discarded
tires; (E) Stored tires for sell; (F) ditch.

Aedes mosquito larval indices

Of the 450 houses surveyed, 68 had Aedes mosquito
breeding habitats. The figure 4 shows details about houses
and containers inspected for Aedes mosquito larval
infestations in the study area. The proportion of infested
houses by Aedes mosquito larvae (HI) was 15.11 in this

study. Overall, 479 water-holding containers were found, of
which 71 had Aedes mosquito breeding. The Container
Index was therefore 14.82. The Breteau Index, as number of
positive containers per 100 houses inspected was recorde as
15.77.
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Houses inspected Houses infested for
Aedes larvae

Containers infested
for Aedes larvae

Containres with
water inspected

Fig 4: Houses and containers inspected for Aedes mosquito larval infestations in the study area.

Aedes species identification

Aedes larvae were collected in the positive containers and
were transported in well labelled plastic bottles to the
laboratory of the Centre de Recherche Entomologique de
Cotonou, Benin (CREC) where they were maintained at 28
+ 2 C and 72 £ 5% relative humidity. Adult mosquitoes
from larvae collections were morphologically identified to
species using taxonomic keys 2021,

Overall, 1016 adult mosquitoes were identified. These

mosquitoes belonged to six species that are Aedes aegypti,
Aedes Vitatus, Aedes luteocephalus, Aedes longipalpis,
Aedes gr. palpalis and Aedes gr. tarsalis (figure 5). The two
most abundant species collected were Aedes aegypti and
Aedes vitatus with respectively 79.96% and 9.45% of the
total collected. The other species (Aedes luteocephalus,
Aedes longipalpis, Aedes gr. palpalis and Aedes gr. tarsalis)
are poorly represented (less than 5% of the population).

Aedes gr. tarsalis 1.38% (n=14)

Aedes gr. palpalis 1.67% (n=17)
Aedes longipalpis 3.05% (31)

Aedes luteocephalus

4.53% (n=46)

Aedes species

Aedes Vitatus

Aedes aegypti

79.92% (n=812)

40 60 80 100

Porcentage

Fig 5: Aedes species diversity in the study area.

4. Discussion

The study was the first attempt to characterize the presence
of Aedes mosquitoes and their preferred breeding habitats in
Benin. The results of this study indicated most of the key
breeding containers found in the study area were artificial or
man-made containers and discarded tires had an especially
high positivity rate for Aedes mosquitoes larvae. These
findings concurred with previous studies done elsewhere 2%
241 This might have been because the weather conditions
inside tires, such as cool temperature, humidity, and reduced
light, which create a suitable environment for Aedes
mosquito breeding @526, The types of container, water
quality, and conditions of water containers are important for
breeding. Eggs stuck to the tires also play a role in the
preservation of the Aedes mosquito population throughout
the off season ?"). We also found other kinds of breeding
containers included plastic containers, barrel for water

storage and these findings corroborated with previous
studies in Malaysia where Aedes mosquitoes preferred all
those key-breeding containers whether in urban, suburban or
rural habitats (2228 291,

The presence of water-holding containers allows Aedes
mosquito larvae to breed, thereby increasing the Aedes
mosquito population and the potential risk for arbovirus
transmission. These findings might have important
implications for Aedes mosquito control strategies, and in
particular they may enable a more focused approach to
vector control in which specific types of water-holding
containers would be targeted. Specially, the tires trade,
which is widely practiced in the study area, must be
controlled and the tire storage shops must be covered to
prevent rainwater from stagnating there to serve as breeding
sites for Aedes mosquitoes. Moreover, vector control
program could apply the entomological monitoring data to
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reduce costs and make more efficient use of manpower and
equipment by concentrating efforts on eliminating key
Aedes breeding sites. Improved access of the communities
to piped water supply will also reduce the need for water
storage containers. Additionally and in the meantime, for
the control of container breeding mosquitoes it is possible to
use different methods in integration and these include
covering water holding containers , public health education
391 like the Globe zika project, creating knowledge and
awareness of the residents on mosquito-borne diseases, and
draining containers once a week.

This study shows that the dominant Aedes mosquito species
that emerged from the collected larvae was Ae. Aegypti.
This is consistent with the preference of Ae. aegypti females
to lay their eggs in artifical containers ¥, Aedes aegypti is
found in close proximity to human residences and therefore
can feed easily on human blood. This increases the potential
threat to the occurrence of arbovirus transmission among
humans in this area. The second identified vector was Ae.
vittatus, which is also a competent vector of arboviruses 21,
The current study presents few limitations that need to be
highlighted. The study was carried out during the rainy
season, which might have led to high values of the risk
indicators. Moreover, this study involved only collection of
mosquito larvae from discarded tires, household containers,
and discarded water holding materials so that it needs
further investigation to look for mosquito larvae in natural
water holding containers and larger water tanks. Despite
these limitations, this preliminary study provides the first
baseline data and useful information on the presence of the
arbovirus vectors Aedes mosquitoes in the study areas.

5. Conclusion

This study has provided valuable data on the characteristics
and the distribution of Aedes mosquito species in a wide
area of an urban district in Benin. The study establishes
evidence for the presence of positive larval breeding sites of
Aedes mosquitoes. Although we can note a diversity of
Aedes larval habitats, the discarded tires are highly
incriminated and this is perfectly explained by the
marketing of the second-hand tires in the study area. The
presence of Aedes mosquitoes especially Aedes aegypti
species, represents a potential threat and it is clear that
arbovirus transmission is more likely to occur in that area.
Therefore, it will be important to implement urgently Aedes
mosquito control strategies in order to prevent emergence of
arboviral diseases such as Zika, dengue, yellow ferver
among others.
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