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Abstract 

 

Aedes aegypti and Aedes albopictus are the two major vectors transmitting dengue viruses. 

The current study was undertaken from October to November 2014 to identify the 

distribution of dengue vectors in the Akurana Medical Officer of Health (MOH) division, 

which consisted of Akurana, Dunuwila and Alawathugoda Public Health Inspector (PHI) 

divisions. Larvae were collected from potential breeding sites in randomly selected houses in 

the selected PHI areas. Aedes larvae were incubated to emerge and the adults were 

differentiated into species using morphological features. Adult Aedes mosquitoes were 

pooled and tested for NS1 antigen. The total larvae collected were 700 and the total number 

of emerged adults were 171, consisting of 116 A. albopictus and 55 A. aegypti mosquitoes. 

None of the Aedes pools tested were positive for dengue NS1. A. albopictus was found to be 

abundant in the Akurana MOH division during the study period. 
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Introduction 

 

Dengue has been a persistent mosquito borne infectious disease endemic to Sri Lanka since 

the mid 1960’s.1,2 Aedes aegypti and Aedes albopictus, only two of the 48 species of 

mosquitoes found in Sri Lanka, are known to transmit the dengue virus (DENV) from 

infected to susceptible individuals.1,2,3 Both these species of mosquitoes are prevalent 

throughout the island and are found in both urban and rural areas.2,3 Aedes mosquitoes are 

capable of transmitting the DENV but A. aegypti is thought to be the major vector responsible 

for almost all dengue epidemics. A. albopictus appears to be efficient in virus transmission 

and carriage but do not contribute to epidemics like A. aegypti.1,3,4 

 

Dengue outbreaks in Sri Lanka are seasonal and correlate with an increase in the vector 

density. These outbreaks generally occur twice a year, particularly after the monsoon rains, 

once in June/July and the other from October to December.1,3,4 A. aegypti and A. albopictus 

are known to thrive in clean or organically rich waters, either in a natural or artificial system 
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such as containers.3 They are also found to thrive in brackish water systems across the coasts 

of the island.5 A. albopictus is an outdoor breeder while A. aegypti is an indoor breeder. 

Higher temperatures correlate with an increase in vector density and feeding.2 Cities and 

towns situated in low altitudes have been found to be infested with higher populations of the 

vector than cities and towns situated at high altitudes.6,7 

 

Changing climate and extended heavy rainfalls often lead to floods causing a high level of 

vector breeding. In addition, an accelerated rate of urbanisation and deforestation in dengue 

endemic tropical developing countries contribute to vector abundance and thus increases the 

chances of DENV transmission. Identifying and mapping of dengue vectors and their 

dynamics are important if effective dengue control is to be achieved.4,7 Despite a number of 

studies on DENV vectors in some parts of Sri Lanka, not all areas in the country are regularly 

surveyed for vector distribution. One such area is the Akurana MOH division, located in the 

Central Province of the country, which experiences regular dengue outbreaks.  

 

The objective of this study was to identify DENV vector distribution in the Akurana MOH 

division during an early part of the dengue season.8 

 

Materials and Methods 

 

The study was carried out in the PHI divisions of Akurana, Dunuwila and Alawathugoda 

from October to November 2014 during the early part of the dengue season in the Central 

Province.8 Outdoor larval collection was carried out from potential breeding sites (cement 

tanks, plastic barrels, concrete slabs, tyres, discarded yoghurt cups and cut bamboo tree ends) 

around randomly selected houses in suburban areas. The larvae from these habitats were 

collected using dippers and pipettes. The larvae were then allowed to emerge into adults 

under appropriate conditions in the laboratory and the emerged mosquitoes were collected 

through an oral aspirator. Adult Aedes mosquitoes were differentiated using morphological 

features.9 Pools of adult Aedes mosquitoes of each species from each site were homogenised 

with PBS under sterile conditions. The homogenate was then tested for dengue NS1 antigen 

using a rapid immunochromatography (ICT) assay (SD Diagnostics, Korea). The 

manufacturer’s instructions were followed carefully to carry out the DENV NS1 antigen 

testing in the Aedes mosquito pools. 

 

Results 

 

The total number of Aedes larvae collected from the study areas were 769 (Table 1) and the 

total number of adult Aedes mosquitoes emerged from the larvae were 171. These included 

116 (67.8%) A. albopictus adults and 55 (32.2%) A. aegypti adults (Table 2). A. albopictus 

was found in abundance in the 

Akurana MOH division. None 

of the 12 Aedes pools from the 

study sites were positive for 

DENV NS1 antigen when tested 

using the rapid ICT assay 

indicating the absence of DENV 

in the tested pools (Table 2).  

 

 

 

 

PHI Division Number of larvae 

Alawathugoda 207 

Akurana 354 

Dunuwila 208 

Total 769 

 

Table 1: Aedes larvae collected from Akurana MOH  

area including 3 PHI divisions. 
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Discussion 

 

Global epidemiological studies on DENV vector prevalence indicate A. aegypti to be the 

abundant vector in dengue endemic areas. However, in the current study A. albopictus was 

found to be the more abundant vector. Findings of the current study are supported by a few 

other studies done in Sri Lanka in similar urban and suburban regions.10,11 A study on the 

prevalence and breeding habitats of A. aegypti and A. albopictus in the semi-urban areas of 

Kandy and Kurunegala with contrasting climatic patterns over a 12 month period from June 

2007 to May 2008 reported the predominance of A. albopictus in the study areas.9Another 

study carried out by Ekiriyagala et al10 from July to September 2011 from selected urban and 

suburban areas of Kegalle and Peradeniya also found A. albopictus to be the more abundant 

vector. Similar observations have also been made on the prevalence of DENV vectors in a 

study carried out in the urban and suburban regions of Assam, India.12 This study indicated that 

A. albopictus was the predominant mosquito species in the suburbs while A. aegypti was the 

predominant vector in the cities in Assam, India.   

 

Dengue NS1 antigen can be used to detect the presence of dengue virus in mosquitoes.13 

However, in the present study, the NS1 antigen test was negative in all emerged A. albopictus 

and A. aegypti pools. This might be because adult mosquitoes which emerged directly from 

the larvae were tested rather than those directly from the field. Adults that emerge in captivity 

may have had no chance to feed on an infected patient. The presence of DENV NS1 in the 

homogenised pools, if positive, would have been an indicator of possible vertical 

transmission of the virus from the breeding adult to the captured larvae in the given sites. The 

negative NS1 results may therefore be also due to the absence of vertical transmission in the 

larvae from the parent mosquito. A third possibility for these negative results is that the viral 

load present in the newly emerged mosquitoes might have been inadequate for detection by 

the DENV NS1 test used. The use of more sensitive test methods such as RT-PCR for testing 

the presence of DENV nucleic acid in these mosquitoes would be useful. 
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Table 2. Total number of Aedes mosquitoes emerged from larvae and Aedes pools 

tested for NS1 antigen  

PHI area Aedes aegypti Aedes albopictus 
 No of adult 

mosquitoes 

Serial No of 

the pool 

tested 

No of adult 

mosquitoes 

Serial No of 

the pool 

tested 

Alawathugoda   

 

Male 

Female 

15 

13 

1 

3 

20   

15   

2 

4 

Akurana           

 

Male 

Female 

9 

3 

5 

7 

34   

31   

6 

8 

Dunuwila         

 

Male 

Female 

6 

9 

9 

11 

11  

  5  

10 

12 

Total 55   116  

Percentage 32.16   67.83%  
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