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Abstract: First reported from Bengal, Aedesalbopictus has successfully invaded most of the inhabited regions 

of the world. Hence, it is aptly referred to as a „global vector‟. Their potential as a disease vector cannot be 

repudiated.This species has been included among the hundred most dangerous species in the global invasive 

species database.Carrying viruses for several diseases such as Chikungunya, dengue, yellow 

fever,Aedesalbopictus has proven to be a highly potential disease vector. Apart from viruses, certain filarial 

nematodes have also been detected from this mosquito species. Its genetic makeup remarkably supports 

intraspecific variation.  
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I. Introduction 
Aedesalbopictus or Stegomyiaalbopicta is currently one of the most flagrant and globally meddling 

mosquito species, belonging to family Culicidae
1
 Popularly known as the Asian tiger mosquito or the forest 

mosquito, it is characterized by its black and white striped body but what distinguishes it from other species 

having the same morphological characters is the presence of a median silver scale on the dorsal region of thorax 

or scutum.
2
It is native to Southeast Asia and was first described from Bengal in the Indian subcontinent (“the 

banded mosquito of Bengal”
3
). This species has been rightly called a „global vector‟ because it has originated 

from one place and has successfully invaded all the habitable continents of the world.
4
The epidemiological 

importance has been attributed to its role as a vector of several arboviruses of public health importance
5
. Certain 

filarial nematodes such as the Dirofilariaimmitis has also been carried by Aedesalbopictus
6
.In the global 

invasive species database, it has been included among the 100 most dangerous species and stands first in the 

public health sector.
7
Aedes albopictus prefers a vegetative habitat and acts as a secondary/maintenance vector 

for dengue 
8
 but in the recent past Aedesalbopictus was found to be the primary vector of dengue in Kerala, 

India. The various reasons which contribute to the ecological flexibility of this species include primarily 

photoperiodic diapause and desiccation resistant eggs.
9
 

 

II. Globalization 

 

             Originating from Southeast Asia, Aedesalbopictus has reached all corners of the world where human 

habitation is possible. One of the major means of its distribution is the international trade in used tyres. 

Aedesalbopictus was originally an inhabitant of Asia. Nowadays, it is found in all the majorly inhabited regions 

of the world. This includes America, Europe and Africa where international trade is maximized.
10

Until 2005, 

Aedesalbopictus had not been recorded in the Australian mainland but in the recent past its existence in Papua 

New Guinea 
11

and Daru island
12

 has accelerated the risk of its spread to the mainland 
13

 

Aedesalbopictus occurs in patches across the Northern Pacific Island Countries and territories. For example, its 

presence is witnessed in Taiwan but not in Yap even though there is a consistent trafficking of visitors.
14

It is 

absent or negligible in the South Pacific region. A major cause for this is that Aedesalbopictus is not efficient 

enough to compete with the scultellaris group. 
15

It has been inferred that the arrival of this mosquito species is 

somehow associated with the reducing number of Aedesaegypti species. Several possible explanations have 

been put forth regarding the competitive exclusion of Aedesaegypti by Aedesalbopictus mosquito. First, a 

remarkably low fitness rate has been observed in Aedesaegypti over Aedesalbopictus. Second, with respect to 

the larval resources, Aedesalbopictus has proven to be far moresuperior thanAedesaegypti. Third,interspecific 

mating results in offspring sterility. 
16

 

 

III. Bioecology 
Aedesalbopictus is known to breed well in both natural as well as artificial habitats such as tyres, drinking 

troughs, rainwater catch basins, and so on but they do not breed in brackish or salt water. 
17

 

Aedesalbopictus has proven to be a clear winner while competing for food resources with other species such as 

Aedes japonicas and Aedes triseriatus
18 

Aedesalbopictus feeds in the day. It is usually found to rest in shrubs near the ground and is abundant in shady 

areas.
19

Study has revealed that the peak timings of feeding for this species is early in the morning and late in the 
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afternoon. Researchers described its biting behavior as aggressive and opportunistic having a wide host 

range.
20

Although this species spends the winter in the egg stage in temperate climate
21

, it remains functional all 

year round in the tropical and subtropical areas. Eggs are usually singly laid
22

, black in color, oval in shape and 

measures 0.5mm in length. The eggs have the capacity to withstand desiccation up to a year. The larval 

emanation occurs when the level of water rises in containers after rainfall. Several submersions of the eggs are 

required before the egg can hatch. In addition to this, low oxygen tension significantly enhances the hatching of 

eggs.
23

The egg diapause phenomenon is also closely related to the duration of day light. The short day length 

exposure of the maternal pupa and adult triggers the initiation of diapause of larvae inside the egg‟s chorion.
24,25

 

Diapause ensures that the eggs of these species are drought resistant and have the ability to withstand the cold 

temperatures of winter.
26

 These two factors may play an important role in the globalization of Aedes 

albopictus.
27

Although development is dependent on temperature, the fact remains that the larvae pupate only 

after five to ten days.The pupal stage stays for two days.
28

 The larva or wigglers being active feeders, feed on 

fine organic substances present in water and use a siphon to breathe in oxygen when they go to the surface of 

water periodically. Unlike many other insects, the pupae in this case are short lived but active, motile but do not 

feed.
29

 

          Temperature and availability of food and water resources in a defined geographical area dictates the 

seasonal abundance of the species. Larval development is directly proportional to temperature, thereby 

accelerating the adult population number, development of immatures in autumn and eventually overwintering of 

eggs. 
30

Aedesalbopictus is multivoltine in nature with approximately five to fourteen generations per year. 
31

 

          Evidences regarding host preference of Aedesalbopictus has been found from a study in Italy clearly 

indicating the affinity of this species towards mammals over birds. Moreover human blood meals were found in 

greater abundance in urban areas than in rural areas . This suggests that there is a direct impact on the feeding 

behaviour of Aedesalbopictusprecisely by availability and abundance of hosts.
32

 

Aedesalbopictus has a habit of biting humans during daytime. This is not only annoying but also proves to be 

harmful because this mosquito species is a vector to several viral diseases such as dengue, chikungunya and 

yellow fever.
33

 

          In addition to the above mentioned virus, several other viruses have been isolated from this mosquito 

species such as West Nile, La Crosse, Catchey valley virus, Tensaw, Potosi and Keystone Eastern equine 

encephalitis. The detection of a virus from a particular species does not necessarily make it a vector. The 

attainment of the status of being a vector is a dynamic phenomenon and there is a possibility that with the 

passage of time, this particular mosquito species molds itself in epidemiologically important ways to carry some 

of the above mentioned viruses as vectors. 
34

 

Aedesalbopictus was the sole vector responsible for the spread of chikungunya virus in places like the La 

Reunion and certain islands of the Indian Ocean. (Table 1, Table 2) 

Table 1: Involvement of Aedesalbopictus in the incidence of Dengue and Chikungunya 

Disease Region affected 

Dengue Japan (1942-1945)
 35

 

Dengue Hawaii(2001) 
36

 

Dengue  La Reunion (1977-78)
 37

 

Dengue La Reunion (2004) 
38

 

Chikungunya La Reunion (2005-06) 
39

 

Chikungunya  Italy (2007)40 

Chikungunya Southern France (2010) 
41

 

Dengue, Chikungunya Central Africa 
42

 

 

Table 2: Some of the viruses isolated from Aedesalbopictus
43,44

 

Dengue Chikungunya West Nile 

Yellow fever La Crosse Catchey valley virus 

Tensaw Potosi Keystone equine encephalitis 

 

          Deforestation has also contributed significantly in the invasion of Aedesalbopictus species. It creates new 

ecological niches for the vectors along with its pathogens which gives a new dimension to the transmission 

dynamics of the diseases. The human populations which settled in these regions will be highly susceptible to 

these endemic zoonotic pathogens because the newly settled populations lack immunity to the invaded 

pathogens. In order to cope with the changing ecological conditions, certain vectors are seen to convert from a 

primary zoophilic to primary anthropophilic habit as a result of the reverse situation of human and animal 

population density.
45

Mosquitoes exploited all available niches created by man and also by natural calamity.
 46

In 

comparison to Aedesaegypti, Aedesalbopictus is less anthropophilic.
47

A rise in Aedesalbopictuspopulation both 
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in rural and urban areas enhances more Aedesalbopictus / man contact, even more when the preferred host is 

lacking.
48

 

          A study of Aedes mosquito species in Kolkata and adjoining areas suggested that Aedesalbopictus began 

invading the urban areas although Aedesaegypti was still dominant. Aedesaegypti was also found in the 

suburban and rural areas though Aedesalbopictus continued to dominate in those areas.
49

 

 

IV. Intraspecific Variation 
          In the course of evolution, several protein and RNA sequences remain conserved but each taxa format 

their genomes in distinct ways for expression, transmission and replication. The nature of signals that dictate the 

transcription of different genetic loci marks the foundation of genome system architecture.
50

 

          One major cause leading to the intraspecific variation of the two strains of this species is the high 

repetitive DNA. A remarkable correlation has been drawn between the size of genome and the generation time 

period in Aedesalbopictus population.
51

 Repetitive DNA sequences are responsible for deciphering various 

aspects like genome expression and even transmission. In addition to this, the formation of nucleoprotein 

complex entitled to perform the basic genomic operations is also enhanced by these sequences.
 52

 There is a 

possibility that the alteration of the repetitive DNA sequences might affect the transmission of genome without 

affecting phenotype. This may in turn play a pivotal role in evolutionary diversification. Such alterations have a 

potential to bring in reproductive isolation
53

. 

 

V. Conclusion 
Aedesalbopictus is a highly potential disease vector of dengue, chikungunya and yellow fever. It has the 

necessary ecological flexibility to adapt to the changing environment. This has led to the spread of this species 

to all the habitable continents of the world. Its role in the disease transmission cycle may pose a tangible threat 

to public health.  Isolation of a virus from a mosquito does not necessarily make it a vector. There are several 

other factors required to attain the status of a vector. With the passage of time, Aedesalbopictus may become 

epidemiologically significant for some of those isolated viruses which are having an insignificant public health 

importance at present.  

          Another point which cannot be ruled out is that considering its adaptive fitness and invasive behaviour, 

Aedesalbopictus may be used as a tool in bioterrorism. A simple introduction of this species carrying a certain 

virulent strain of virus into an area which was earlier not inhabited by this species, could be detrimental.  

          This is precisely why Aedesalbopictus must be under constant surveillance and sustained control measures 

should be taken especially from the public health and even security point of view.  
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