
 

 

 

Abstract— Dengue is endemic in Bangladesh since the year 

2000. The cases have been reported from almost all of the divisions 

and the district headquarters of the country in every year. It is a 

widely known vector borne disease causes mainly by Aedes aegypti 

mosquito. Bangladesh is fully aware about this fact, though it does 

not have any vector distribution information outside of its capital, 

Dhaka city. The present study has notified its spreading in new areas 

of Gazipur City Corporation. It is a newly formed but the largest city 

corporation of Bangladesh and adjacent to the capital city. Our 

sporadic study conducted during last four years has indicated that the 

principal vector of dengue, chikungunea and zika viruses, Aedes 

aegypti mosquitoes are present in different areas of this area. We 

found them from ground to the tenth floor of office, market and 

residential houses in various containers including roof gutter to 

construction sites. It indicates that the principal vector of dengue 

viruses is strongly established in the study area and spreading in new 

areas. Further large scale entomological surveillance should carry out 

to identify the proper intensity of this vector mosquito throughout the 

city corporation areas as well as all over the country. 
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I. INTRODUCTION 

       Mosquito-borne diseases are a big threat in many 

developing countries all over the world, including Bangladesh. 

The main medically important city mosquitoes in Bangladesh 

are Culex and Aedes. In recent years, Aedes borne diseases has 

become a serious problem in the city areas, all over the 

country. It is recognized vector of many arboviruses, including 

dengue, chikungunya and zika. Dengue fever (DF) has 

become an important public health problem as the number of 

reported cases continues to increase, especially with more 

severe forms of the disease, dengue haemorrhagic fever 

(DHF), dengue shock syndrome (DSS), zika fever and 

different unusual manifestations with central nervous system 

involvement, i.e., microcephaly and Guillain-Barré syndrome 

[1]-[4]. Worldwide, there are an estimated 50-100 million new 

cases of dengue fever in more than 100 endemic countries and 

250,000 – 500,000 cases of DHF per year [5], whereas about 

2.5 billion people are at risk of Aedes borne diseases, those are 

living in tropical and subtropical countries [6]. 

In Bangladesh, dengue is known from its first reporting in 

1964 [7] followed by its major outbreak on June 2000, when 

>5,000 hospitalized cases of DF and DHF in Dhaka and other 

major cities of Bangladesh were recorded [8], [9]. Since then a 

substantial number of dengue cases are reporting every year 

[10], [11]. Multiple serotypes of dengue viruses [12]-[14] and 
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vertical transmission (mother to new borne baby) of dengue 

fever is observed [15] in Bangladesh. About 15% DHF cases 

are caused by primary infection either by passing maternal 

antibodies against DF to infants or due to the critical genetic 

strains of virus [13]. Chikungunya fever is being reported as 

an emerging threat in different remote places (Poba upozilla in 

Rajshahi and Shathiya upazilla in Pabna) to capital city and its 

suburbs of Bangladesh since 2008 [16]. In 2016, zika patients 

also have been reported. However, Now-a-days the cases of 

these diseases are expanding in new areas of the country.  

Dengue, chikungunya and zika are transmitted to humans 

by the vector mosquitoes, Aedes aegypti and Ae. albopictus. 

Adult female Aedes mosquitoes acquire the dengue viruses by 

biting an infected human during the viremic phase and 

transmit to other persons or through transovarial transmission. 

Aedes aegypti, which is widely known principal vector 

mosquito, breed in urban domestic environment and the latter 

one breed both in rural and urban environments as a peri-

domestic mosquito. The kind and severity of these Aedes 

borne diseases mainly depend on the type and abundance of 

vector mosquito population. Both vector mosquitoes might 

have available in many cities and rural areas of Bangladesh. 

But, we have some old records mainly on the capital Dhaka 

city and few divisional cities [17]-[20]. The vector breeding 

situation of the new cities and remaining part of the country is 

in the dark. 

Gazipur City Corporation (GCC) is the newest and the 

second largest municipality in Bangladesh. It is bordering to 

the capital city, Dhaka and considered as the door or entrance 

of the people from the Northern and Southern part of the 

country in its. Its population is increasing rapidly due to its 

massive industrial development and quick increases of 

multiple educational institutions including several national and 

foreign universities and internationally reputed research 

institutions. It includes both urban and sub-urban areas with 

different types of vector breeding habitats. In the recent years, 

vector-borne diseases have been reported here, which is 

increasing day by day. Since it is the newly formed 

municipality, it does not have any structure to monitor vector 

breeding situation, which is very essential to form in the recent 

times.    

The first and foremost work to protect vector borne 

diseases in an area is to assess its vectors category, their 

breeding behavior, distribution and population status. In case 

of dengue, chikungunya and zika management, identification 

of the precise areas of concentrated vector breeding is the 

most important. The universal strategy for control vector 

mosquitoes is to provide early warning for impending 
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outbreaks emphasizes functional surveillance, preparedness 

and selective integrated mosquito control with community and 

inter-sectoral participation. As a new metropolitan area with 

high density of human population, Gazipur is lacking proper 

information regarding this vector breeding situation and their 

vectorial capacity due to the absence of surveillance system.  

Therefore, the present study is intended to provide primary 

information on larval and adult occurrence of vector 

mosquitoes and their habitats in GCC. This investigation will 

encourage conducting future large scale investigation as well 

as helps in operating early control or management program in 

the study area. 

 
II. MATERIALS AND METHODS 

A. Study Area 

The Gazipur city corporation is 11th but the largest city 

corporation of Bangladesh with an area of 329.53 square 

kilometers. It is adjacent to the Dhaka North City Corporation. 

It is consisted with the old Tongi municipality, Mirzapur and 

Baria unions of the district headquarters, Yarpur, Shimulia and 

Damsona unions of Savar, Nagari union of Kaliganj, 

Prahladpur union of Sripur and Mouchak and Madhyapara of 

Kaliakair. It has about of 2.5 million people.  It is the most 

rapidly industrialized city majoring with highly growing 

garment industries. It has mostly plain land with some marshy 

and vegetative areas. The human habitats are mostly slum type 

with some moderate multistoried buildings. Pipe water is not 

available here, so the city dwellers use mostly underground 

water. 

 

B. Study Locations 

Sporadic surveys were conducted in different locations of 

Board Bazar area under newly formed Gazipur City 

Corporation, during 2014-16 in search of Aedes aegypti 

mosquito. The area contains four very important national and 

international educational institutes. They are International 

Islamic University of Technology (IIUT), National University 

of Bangladesh (NU), Bangladesh Open University (BOU) and 

Bangladesh Madrasha Teachers Training Institute (BMTTI). 

IIUT is organized by the organization of Islamic countries of 

the world (OIC). The students from 55 Muslim countries of 

the world study here in undergraduate and post graduate level. 

NU is a public university as well as an affiliating university. It 

has a good number of post graduate researchers in addition to 

nonstop teachers training program in its campus. Moreover, it 

manages more than 2000 under graduate and post graduate 

colleges all over the country. So the teachers and students 

from round the country continuously travel and stay in this 

campus. BOU is not that busy but it also deals with the 

students and teachers all over the country. BMTTI conduct 

continuous training program of Madrasha teachers from the 

whole country. Madrasha teachers stay in its hostel during 

their training programs. So the study area has a good 

connection not only with the whole country but also with 

different tropical and sub tropical countries of the world.   

 

 

1. Experiment 1 

In August 2013, one of the coauthors observed the 

movement of mosquito around him roughly 10am in his office 

room at the 10
th

 floor of the academic bhaban of NU. Then 

several were handpicked and put in plastic pot for proper 

identification. The picked mosquitoes were assumed as Aedes 

aegypti in naked eyes. So, their breeding sources were 

searched in and around the building. 
 

2. Experiment 2   

In September 2014, in and around of one multi storied 

building and one slum type housing compound in front of NU 

were visited to find Aedes breeding habitat. The samples of 

mosquito immature from the positive containers were 

collected and carried to the laboratory for identification. 
 

3. Experiment 3   

In September 2015, one of the coauthors observed biting of 

Aedes mosquito’s in his child’s arm at around 9.00am in the 

morning in his residence. Then the adult mosquitoes were 

searched in the ground and 1
st
 floor of the house. Ten adult 

mosquitoes were caught by human bait trap within an hour. 

They were kept in a plastic container for further identification. 

But they were assumed as Aedes mosquito. So, the larval 

habitats were searched in and around three adjacent houses. 

The samples from wet containers were collected for further 

investigation. It was a market-cum residential area within 700 

meters from NU and near to Board Bazar area.  
 

4. Experiment 4 

In September 2016, one of the coauthors observed biting of 

Aedes mosquito in his hand in a mosque (situated at the East 

side of Board Bazar bus stand) during prayer. After that it was 

arranged to put one helper to sit on the 1
st
 floor of the mosque 

as human bait on 4.30pm in the afternoon for half an hour to 

catch adult mosquitoes by hand and aspirator. The study was 

continued for four weeks in September, 2016 for five days in a 

week. Every day the collected adult mosquitoes were 

preserved and brought to the laboratory for identification. 

Besides, two residential houses adjacent to the mosque, the 

mosque complex and an under constructed market place, 

opposite of the mosque were visited for larval habitat. The 

location is a commercial area within 500 meters from NU and 

adjacent to the bus stand of Board bazar.  

 

C. Data Collection and Analysis 

In our sampling, the containers holding water and 

mosquito immature were considered as wet and positive, 

respectively.  We poured all the contents of positive (mosquito 

immature containing) containers into plastic bags [21] and 

carried to the laboratory, where mosquito immature were 

counted and recorded according to its developmental stages. 

Then, they were transferred into porcelain bowls filled with 

300 mL of tap water and kept in standard mosquito rearing 

cages measuring (30 cm x 30 cm x 30 cm). They were allowed 

to develop under room temperature (26±2⁰C) with a relative 

humidity of 76±5% and photoperiod 12:12 h. Dead immature 

were identified according to the standard keys [22], [23]. 

Newly emerged adults had accessed to 10% glucose solution 
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until processing for identification. They were identified to the 

species level using a compound microscope by applying the 

key of Tanaka [24]. Due to the low volume of data, they were 

arranged in simple statistical way. The immature were counted 

and presented as total number, calculated their percentage and 

made MS Office Excel graph where necessary. 

III. RESULTS 

A. Experiment 1 

Aedes aegypti breeding habitat was found in Academic 

bhaban of National University. Two outdoor small plastic 

containers and an indoor cemented gutter (30 feet long and 2 

feet wide with quarter feet deep water) at 10
th

 floor of the 14 

storied building hold rain water.  Among them the gutter was a 

positive breeding habitat with numerous immature of Aedes 

mosquitoes. We collected 35 immature, representing from all 

stages belongs to Aedes aegypti species (Table 1). The gutter 

was identified as a permanent breeding habitat for at least the 

monsoon period when it stores rain water from the roof and 

hold until drying by evaporation.  

 

TABLE I 
THE AVAILABLE POSITIVE CONTAINERS AND VECTOR POPULATION IN STUDY AREA

Study Year Total Container Name of  +ve 

Container 

Location Total no. of 

Immature 

Species 

Wet Positive (+ve) 

2013 3 1 Cemented gutter Indoor 35 Aedes aegypti 

2014 7 3 Buckets Indoor 132 Aedes aegypti 

2015 4 2 Drum-1 Indoor 187 Aedes aegypti 

Discarded cork-1 Outdoor 28 Aedes albopictus 

2016 10 3 Drum-2 

Flower vase-1 

Indoor 235 Aedes aegypti 

 

B. Experiment 2 

A total of 15 outdoor and indoor containers were inspected 

from two residential housing compounds. There were three 

indoor water holding plastic buckets contained Aedes 

immature out of 7 different types of wet container. They 

contained 132 Aedes aegypti immature from different 

developmental stages (Table 1). Of these Aedes aegypti 

immature, 25.76% (34/132), 28.79% (38/132), 21.21% 

(28/132), 18.94% (25/132) and 5.30% (7/132) were 1
st
, 2

nd
, 

3
rd

, 4
th

 instars larvae and pupae, respectively. 

 

C. Experiment 3 

Roughly 10 outdoor and indoor containers were inspected 

from three residential houses. Two containers were found 

positive with Aedes immature out of 4 wet containers. Among 

them one water holding outdoor plastic drum contained 187 

Aede aegypti immature, including all developmental stages 

and a small discarded cork was with 28 Aedes albopictus 

immature (Table 1). Of these Aedes aegypti immature, 24.06% 

(45/187), 19.25% (36/187), 11.76% (22//187), 24.6% (46/187) 

and 20.32% (38/187) were 1
st
, 2

nd
, 3

rd
, 4

th
 instars larvae and 

pupae, respectively. 

 

D. Experiment 4 

Both, adult and immature of Aedes aegypti were collected 

in this experiment. Two containers (drum) from under 

constructed market and one (flower vase) from a living house 

were found positive among ten wet containers. All 

developmental stages were present in both of the containers. 

Total 235 immature individuals of mosquitoes were found 

there (Table 1). Among them more than 15% (36/235) were 

pupae and remaining were larvae. Of these larvae 26.67% 

(63/235), 9.63% (23/235), 27.41% (64/235) and 20.74% 

(49/235) were first instars, second instars, third instars and 

fourth instars, respectively. Adult mosquitoes were found in 

the whole month of September. At the end of the month both  

 

 

rainfall and construction were about to ceased. So, the 

mosquito population reduced (Fig. 1). 

 
Fig. 1 Captured dengue vector mosquitoes from Board bazar 

mosque in the month of September, 2016. 
 

IV. DISCUSSION 

Our present study has revealed that dengue, chikungunya 

and zika vector Aedes aegypti and Aedes albopictus both are 

present in the study areas. It was first notified in 2013. It 

proves the vector mosquito’s early introduction in this area. 

Due to the absence of surveillance or investigation system, it 

was uncovered till to date. But dengue is quite known since 

2000 [13], [25] in Bangladesh. Since then dengue patients are 

reported almost all big cities from the country. GCC is 

bordered with DCC, where the cases were first identified in 

1964 [7]. Since then small and large scale surveillance were 

conducted in different occasions which, indicated the vector’s 

expanding and increasing situation [17], [18]. 

We observed vector mosquitoes in the month of August 

and September. In almost every study, when we assumed the 

biting of adult mosquitoes at first. Then we searched for larval 

habitat. In every case, we found larval rich population and 

suitable habitat. It indicates high population of the vector 

mosquitoes during our study period in this area. It was 
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consistent with the previous study conducted different places 

in Bangladesh, where maximum dengue and chikungunya 

transmission occurred in rainy season, which is ranged from 

July to September [13], [26]. But gradually it is getting a 

permanent status by spreading its range in pre and post 

monsoon months as well. By this way it is increasing its 

magnitude in newer areas both urban and rural settings with 

increasing vector populations and continues to be a big 

challenge for us.  

Moreover, Bangladesh possessing all four serotypes of 

Dengue virus [8], [27], [28]. At the beginning type 3 was 

isolated from patients with Dacca Fever in 1964 [12]. Since 

then different serotypes were isolated in different outbreaks. In 

the major outbreak of 2000, all four serotypes were found to 

be co-circulating at a time [14], [28]. This sequential infection 

with multiple serotypes in the same year is indicative of severe 

risk of dengue in Bangladesh like as Havana in Cuba [29]. 

However, absence of regular virological as well as 

entomological surveillance limits knowledge of circulating 

serotypes and vector distribution all over the country, which is 

crucial need to conduct and monitor.  

Despite our small scale and sporadic sampling, we can get 

an indication of Aedes breeding container in GCC, which is 

not different from other entomological studies conducted in 

different cities including capital city Dhaka [30]. We found 

construction site, roof gutter and outdoor miscellaneous 

containers as breeding sources. Having a newly formed 

municipality, a vigorous construction work will be conducted 

here which, already been started. Therefore, the containers 

generally use in construction site, i.e. drums, buckets and 

cemented houses are mostly the productive ground of this 

vector mosquito, as we saw in the present study (experiment 

4) and previously seen in different tropical and sub tropical 

countries [31], [32], [33], [34]. The construction work in 

market place as well as in crowded city area are more 

sensitive, because adult mosquitoes from this site spread in its 

surrounding areas i.e. shops, mosque (Muslim prayer hall) and 

adjacent residential houses and can get sufficient blood meals 

easily from the people in crowded market people. Moreover, 

the people of this area are not aware about the vector 

population and their breeding habitats, so there will be no 

control measures taken by the general people. Therefore, the 

authority of the municipality and construction companies 

should take necessary measures and conduct awareness 

program to reduce vector population and breeding habitats. 

Otherwise, GCC area will be more fatal than the adjacent 

DCC. In addition, till to date due to unavailable vaccine and 

inadequate control measures, vector management practices are 

the best way to fight this container breeding Aedes 

mosquitoes. So the authority should consider proper steps on 

right time in this regard.    
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