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Abstract

Background: In Brazil, dengue epidemics erupt sporadically throughout the country and it is unclear if outbreaks
may initiate a sustainable transmission cycle. There are few studies evaluating the ability of Brazilian Aedes aegypti
populations to transmit dengue virus (DENV). The aim of this study was to compare DENV susceptibility of
field-captured Ae. aegypti populations from nine distinct geographic areas of the city of Belo Horizonte in
2009 and 2011. Infection Rate (IR), Vector Competence (VC) and Disseminated Infection Rate (DIR) were determined.

Methods: Aedes aegypti eggs from each region were collected and reared separately in an insectary. Adult females
were experimentally infected with DENV-2 and the virus was detected by qPCR in body and head samples. Data were
analyzed with the Statistical Package for the Social Sciences version 17.

Results: IR varied from 40.0% to 82.5% in 2009 and 60.0% to 100.0% in 2011. VC ranged from 25.0% to 77.5% in 2009
and 25.0% to 80.0% in 2011. DIR oscillated from 68.7% to 100.0% in 2009 and 38.4% to 86.8 in 2011. When the results
were evaluated by a logistic model using IR as covariate, North, Barreiro, South-Central and Venda Nova showed the
strongest association in 2009. In 2011, a similar association was observed for South-Central, Venda Nova, West and
Northeast regions. Using VC as covariate, South-Central and Venda Nova showed the most relevant association in 2009.
In 2011, South-Central, Venda Nova and Barreiro presented the greatest revelation associations. When DIR data were
analyzed by logistic regression models, Pampulha, South-Central, Venda Nova, West, Northeast and East (2009) as well
as South-Central, Venda Nova and West (2011) were the districts showing the strongest associations.

Conclusions: We conclude that Ae. aegypti populations from Belo Horizonte exhibit wide variation in vector
competence to transmit dengue. Therefore, vector control strategies should be adapted to the available data for each
region. Further analysis should be conducted to better understand the reasons for this large variability in vector
competence and how these parameters correlate with epidemiological findings in subsequent years.
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Background
Dengue is a tropical disease and the most important
mosquito-vectored viral infection of humans. There are
approximately 50 million people infected with dengue
each year and about 500,000 of these individuals are hos-
pitalized with dengue hemorrhagic fever, mainly in the
tropical and sub-tropical countries of Southeast Asia, the
Pacific and the Americas. Remarkably, despite efforts
aimed at control, the annual average number of dengue
cases reported to The World Health Organization (WHO)
has increased dramatically in recent years. Moreover, a
geographic expansion of active dengue transmission has
been observed over this same time period [1,2]. In 2013,
countries in the Americas reported more than 2.3 million
cases of dengue, with 37,692 cases of severe dengue and
1,280 deaths, resulting in a mortality rate of about 0.05%.
Brazil has reported the majority of the dengue cases dur-
ing the last two decades [3].
Dengue virus (DENV) is a positive-strand RNA virus

(Flavivirus; Flaviviridae). The DENV complex consists
of four closely related but antigenically distinct serotypes
(DENV-1, −2, −3 and −4). They are transmitted by several
mosquito species of the genus Aedes (Stegomyia). For all
DENV serotypes Ae. aegypti is the primary vector. The co-
circulation of the 4 serotypes increases the risk of severe
forms of dengue. Six years ago, DENV-4 was detected in
Manaus, the capital city of the state of Amazonas infecting
patients with an acute febrile illness [4]. All four DENV
serotypes are currently circulating or co-circulating in dif-
ferent areas of Brazil including Belo Horizonte, the city
where this study was conducted. In recent years, dengue
outbreaks have led to many atypical cases, including myo-
carditis, hepatitis, meningoencephalitis and acute kidney
failure, and fatality rates have also increased [4].
The mosquito Ae. aegypti is distributed in subtropical

and tropical areas of the globe and is now endemic in
many countries. In the Americas, Ae. aegypti is predom-
inantly found in urban and semi-urban areas of 35 na-
tions and 9 territories [3], although, in recent years, its
presence has also been reported in rural areas [5,6]. Most
Brazilian states are infested with Ae. aegypti and conse-
quently at risk of dengue transmission [4]. Due to the
importance of Ae. aegypti as a vector of dengue and yellow
fever virus, this mosquito species has been the subject of
numerous studies focusing on population genetics and
vector competence [7].
Aedes aegypti becomes infected when the mosquito

bites and acquires an infected blood meal from a DENV-
infected human, the primary host of the virus. The mos-
quito infection depends on factors such as DENV viru-
lence, physical barriers and innate immunity that can
confer resistance or susceptibility of an Ae. aegypti popu-
lation. Effectively, this intrinsic permissiveness of a vector
to an infection, for example, replication and transmission
of the virus to a new human host, is related to a number
of anatomical barriers. The vector susceptibility will de-
pend on completion of the DENV life cycle by crossing
physical barriers, which include target organs such as the
midgut, hemocoel and salivary gland [8-10]. Infectious
mosquito bites after this extrinsic incubation period (EIP)
can result in an infection for humans [11,12].
The transmission of DENV by Ae. aegypti in any geo-

graphic area depends on many factors, several of which
are well defined. These include extrinsic features related
to the environment and intrinsic factors associated with
the virus/vector interaction including: (a) the proportion
of individual mosquitoes that can be infected in a popu-
lation considering presence of the virus in the insect
body, which is defined as infection rate (IR); (b) the pro-
portion of mosquitoes in which DENV can complete its
life cycle (i.e., practically, virus present in the head reach-
ing the salivary glands), which is defined as vector compe-
tence (VC) [13]; and (c) the vector’s ability to transmit
DENV which is more precisely related to the disseminated
infection rate (DIR), which is the proportion of DENV-
infected mosquito heads (VC) in an infected population
with virus dispersed in the body (IR).
Overall, the epidemiological pattern of dengue disease

in tropical countries is a complex phenomenon. In Brazil,
dengue epidemics are still diffusing throughout the coun-
try and outbreaks may or may not initiate a permanent
and sustainable transmission cycle. Despite the import-
ance of dengue as a disease that impacts millions of
people, there are only a few studies evaluating the ability
of Brazilian Ae. aegypti populations to transmit the virus.
A better understanding of the relationship between DENV
and mosquito vector is critical to the development of
new and effective methodologies targeting the vector
for control.
The goal of this work was to compare DENV suscepti-

bility of field-captured Ae aegypti populations in the city
of Belo Horizonte in two years, 2009 and 2011. The city
has approximately 2.3 million inhabitants and has re-
corded thousands of endemic cases of dengue during the
last two decades, with more than 80,000 cases reported in
2013. This study focused on intrinsic factors that affect
the ability of the vector to transmit DENV by comparing
the IR, VC and DIR of Ae. aegypti populations from nine
distinct geographic areas of the city. The data presented
here should be taken into account in future studies aimed
at understanding dengue transmission dynamics in a large
urban setting and in the development of effective strat-
egies for vector control.

Methods
Study area
The research was performed in the city of Belo Horizonte,
capital of Minas Gerais, located at latitude 19°49′01″,
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longitude 43°57′21″ and an altitude of 858 m above sea
level. The city occupies an area of 332 km2, with a popula-
tion of 2,375,151 inhabitants and population density of
7,167 inhabitants/km2 according to the census carried out
by the Brazilian Institute of Geography and Statistics in
2010 [14]. The city has a tropical climate with temperatures
ranging from 18°C to 23°C and annual average of 21°C. The
relative humidity remains near 65% and the average annual
rainfall is approximately 1,500 mm, being more frequent
from October to March [15]. The city is divided into nine
administrative regions: Pampulha, Barreiros, South-Central,
Venda Nova, West, North, Northwest, East and Northeast.
In the present study we collected mosquitoes from all
nine regions.

Mosquito collections
Aedes aegypti eggs were collected in 2009 and 2011. The
collections were conducted in all districts of Belo Horizonte
city. Eggs were collected with ovitraps in collaboration
with the field-agents of the city’s Secretary of Health,
which is responsible for detecting, monitoring and con-
trolling mosquito populations. Larvae from field-collected
eggs were hatched in aninsectary at a temperature of
28°C and relative humidity of 80%. The adults from
each region were reared in separate cages and infection
experiments were performed with 3–5 day old female
mosquitoes.

Virus
The dengue virus serotype 2 used in all assays was a
Brazilian strain isolated from a hemorrhagic fever pa-
tient in 1991, provided by the Molecular Microbiology
and Virology Laboratory of the Ezequiel Dias Foundation
located in Belo Horizonte. Prior to the experiments, fro-
zen virus samples were amplified in cultures of C6/36 cells
with Leibowitz-15 medium and supplements (20 μg/mL
Gentamicin, 5 μg/mL Amphotericin B, 200U/mL Penicil-
lin plus 2% inactivated Fetal Bovine Serum). Virus titration
followed the TCID50 method [16]. The mean viral titer
used in the infection experiments was 5 × 105 TCID50/mL.

Experimental infection
Two hundred Ae. aegypti G0 females from each of the
nine districts were infected via a glass feeding device
containing blood and DENV-2. Briefly, the feeders were
covered with a skin of young Gallus domesticus. A mix-
ture comprising 2/3 of blood mouse (Mus musculus)
and 1/3 of C6/36 cell suspension infected with DENV-2
was added to the feeders and offered to the mosquitoes
as described elsewhere [17]. One hour after feeding, only
fully engorged females were separated in cages and
maintained with 10% glucose solution ad libitum until
the 14th day after experimental infection, the time neces-
sary for completion of the EIP.
Dissection and DENV-RNA extraction
A total of 40 infected females were randomly removed
from each of the nine experimentally infected groups.
They were carefully dissected under a stereoscope and
their bodies and heads (always with attached salivary
glands) placed in separate vials. Viral RNA was extracted
from the two samples of each mosquito using the
QIAamp viral RNA mini kit (Qiagen) according to the
manufacturer’s instructions.

Detection of DENV by real-time (qPCR)
DENV-2 detection in the body and head of Ae. Aegypti
was facilitated using qpcr. The reaction was performed
in an ABI Prism 7500 Fast Real Time PCR machine
(Applied Biosystems) using the Power SYBR® Green RNA-
to-Ct 1-step detection system (Applied Biosystems).
The 3′Non-coding region primers, B1-forward (5′-
AGGACYAGAGGTTAGAGGAGA-3′) and B2- reverse
(5′-CGYTCTGTGCCTGGAWTGAT-3′) were used [18].
All analyses were performed in duplicate with standard-
ized samples (to provide standard curves), positive control
and negative control. The results were obtained using a
standard curve and analyzing the melting curve for the
specificity of the amplified products (~78.6°C) and to
approximately CT 35, as outlined in The Minimum
Information for Publication of Quantitative Real-Time
PCR Experiments (MIQE) [19].

Evaluation of infection rate, vector competence and
disseminated infection rate
The Infection Rate (IR) was calculated as the proportion
(percentage) of all experimentally infected mosquitoes
(n = 40) in which DENV was detected (whole body). In
contrast, the Vector Competence (VC) was calculated as
the proportion of all experimentally infected mosquitoes
(n = 40) for which DENV was detected in the head/salivary
glands. The analysis of vector competence was performed
according to Bennett et al. (2002) [19]. Conceptually, the
Disseminated Infection Rate (DIR) is the proportion of
DENV-infected mosquito heads (VC) of all infected mos-
quitoes with virus (IR) in the body (DIR =VC/IR) [19].

Statistical analysis
Data were analyzed with the Statistical Package for the
Social Sciences (SPSS) version 17 (SPSS Inc., Chicago,
IL, USA). Differences of IR, VC and DIR among the vec-
tor populations were evaluated using the two-tailed chi-
square or Fisher’s tests. Comparison of these parameters
among the two years of study was performed using the two-
tailed Students t test (the Kolmogorov–Smirnov goodness-
of-fit was used to assess the normality of the data).
P values ≤ 0.05 were considered significant. The asso-
ciation of each district covariate t with IR, VC and DIR
(dependent variables) was tested by univariate analysis. All
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the variables with a P-value of 0.25 or less were included
in the full logistic regression model. Odds ratio (OR) and
95% confidence interval (CI) were used as an estimate of
the risk. The Hosmer–Lemeshow goodness-of-fit test was
used to evaluate the fit of the models [20].

Results
Prior to the experimental DENV-infections, sub-samples
of eggs from all Ae. aegypti populations were screened
by qRT-PCR to confirm they were negative for natural
dengue virus infection. This scrutiny of possible natural
infection of the mosquitoes was necessary since this
study was developed with adult female mosquitoes de-
rived from field-collected eggs from endemic areas.

Characterization of the IR, VC and DIR of the belo
horizonte city
Analysis across all nine districts of Belo Horizonte from
the two collections, revealed dissimilarities in the char-
acteristics related to experimental DENV-infection of
the Ae. aegypti mosquitoes. The infection rates (IR) var-
ied from 40.0% to 82.5% (60.6 ± 8.4) in 2009 and 60.0%
to 100.0% (mean = 78.1 ± 6.1) in 2011. The vector com-
petence (VC), infection of mosquito heads and salivary
glands, ranged from 25.0% to 77.5% (mean = 54.7 ± 7.6)
in 2009 and 25.0% to 80.0% (mean = 50.8 ± 8.2) in 2011.
The disseminated infection rates (DIR) oscillated from
68.7% to 100.0% (mean = 91.1 ± 3.3) in 2009 and 38.4%
to 86.8 (62.4 ± 6.1) in 2011. Despite these differences be-
tween the two collection years, the differences were only
statistically significant for the DIR (p = 0.008) (Figure 1).

Infection rates (proportion of DENV detected in the body
related to the total number of blood-fed mosquitoes)
In 2009, the highest IR (82.5%) was detected for Ae.
aegypti populations from four regional districts (North,
Figure 1 The proportion of the analyzed characters of the DENV in
percentage found in the 9 districts during the years 2009 and 20
*** Notice that there is only significance comparing the DIR between t
Barreiro, South-Central and Venda Nova). The lowest IR
in 2009 (25.0%) was found in Pampulha. Comparative
statistical analyses revealed that the IRs were signifi-
cantly higher (p ≤ 103) in North, Barreiro, South-Central,
Venda Nova and West than in those observed in Pampulha,
Northeast, East and Northwest districts. In 2011, the high-
est IRs were considerably higher with an IR of 100% calcu-
lated for Venda Nova, 97.5% for South-Central, and 95.0%
calculated for both the West and Northeast districts. The
North and Barreiro districts had similar IRs (65.0%), and
the lowest IR (55.0%) was calculated for Northwest. Com-
parative evaluation of the IR data showed that they were
significantly higher (p ≤ 0.003) in South-Central, Venda
Nova, West and Northeast districts compared to the
North, Barreiro, Pampulha, East and Northwest districts.
No other significant differences were observed (Table 1).

Vector competence (proportion of DENV in the head/
salivary glands of total of blood-fed mosquitoes)
For the 2009 Ae. aegypti populations, the highest VC
was calculated for the South-Central district (77.5%) and
the lowest for Pampulha district (25.0%). Comparatively, the
analysis of all regional districts illustrated significantly higher
VC rates (p ≤ 10−3) in North, Barreiro, South-Central, Venda
Nova and West districts than in Pampulha, Northwest,
East and Northwest districts (Table 1). In 2011, the high-
est VC rates were higher than those determined for 2009.
In 2011 the highest VC was calculated for the mosquito
population from the West district (82.5%). The next high-
est rate was reported for populations from the South-
Central and Venda Nova districts (80.0%), and the lowest
VC rate was from mosquitoes from the Barreiro district
(25.0%). Comparatively, there were significantly higher VC
(p ≤ 10−3) in South-Central, Venda Nova and West than in
those observed in North, Barreiro, Pampulha, East and
Northwest. Moreover, the VC rate in the Northeast region
fection (IR, VC and DIR) is represented by the mean of the
11, which characterizes data from the entire Belo Horizonte city.
he two years.



Table 1 Details of the IR, VC and DIR of the 9 regional districts
1Districts 1Infection rates (IR) 2Vector competence (VC) 3Disseminated infection rate (DIR)

2009 2011 2009 2011 2009 2011

North 33/40 (82.5%) 26/40 (65%) 29/40 (72.5%) 14/40 (35%) 29/33 (87.8%) 14/16 (53.8%)

Barreiro 33/40 (82.5%) 26/40 (65%) 28/40 (70%) 10/40 (25%) 28/33 (84.8%) 10/26 (38.4%)

Pampulha 10/40 (25%) 24/40 (60%) 10/40 (25%) 17/40 (42.5%) 10/10 (100%) 17/24 (70.8%)

Central South 33/40 (82.5%) 39/40 (97.5%) 31/40 (77.5%) 32/40 (80%) 31/33 (93.9%) 32/39 (82%)

Venda Nova 33/40 (82.5%) 40/40 (100%) 30/40 (75%) 32/40 (80%) 30/33 (90.9%) 32/40 (80%)

West 31/40 (77.5%) 38/40 (95%) 29/40 (72.5%) 33/40 (82.5%) 29/31 (93.5%) 33/38 (86.8%)

Northeast 13/40 (32.5%) 38/40 (95%) 13/40 (32.5%) 23/40 (57.5%) 13/13 (100%) 23/38 (60.5%)

East 16/40 (40%) 28/40 (70%) 16/40 (40%) 11/40 (27.5%) 16/16 (100%) 11/28 (39.2%)

Northwest 16/40 (40%) 22/40 (55%) 11/40 (27.5%) 11/40 (27.5%) 11/16 (68.7%) 11/22 (50%)
1Infection rate (IR) is the proportion of DENV-infected mosquitos (incidence of virus in the body) of the total mosquito sample (n = 40). 2The vector competence
(VC) is the proportion of DENV-infected mosquito heads (assuming the presence of virus in the salivary gland) of the total mosquito sample (n = 40). 3The disseminated
infection rate (DIR) is the proportion of DENV-infected mosquito heads (VC) of an infected population with virus in the body (IR).

Gonçalves et al. Parasites & Vectors 2014, 7:320 Page 5 of 8
http://www.parasitesandvectors.com/content/7/1/320
was significantly higher (p ≤ 0.009) than in Pampulha,
Barreiro, East and Northwest. No other significant dif-
ferences were observed (Table 1).

Disseminated infection rate (proportion of DENV in the
head/salivary glands related to the total number of
mosquitoes with DENV in the body)
In 2009, the DIR was very similar among the regional
districts, varying from 84.7% to 100%, except for the
Northwest region for which a significantly lower DIR
was calculated (68.7%) (p = 0.003). The mosquito popu-
lations of North, Pampulha, South-Central, Venda Nova,
West, Northwest and East presented DIRs significantly
higher than Barreiro and Northwest districts (p ≤ 0.009).
However, this profile was not observed in 2011 when the
DIR varied from 38.4% (Barreiro) to 86.8% (West). The
mosquitoes of North, Pampulha, South-Central, Venda
Nova, West, and Northeast presented DIRs significantly
higher than Barreiro and East districts (p ≤ 0.009)
(Table 1). Figure 2 summarizes the IRs, VCs and DIRs
found in all regional districts of Belo Horizonte showing
plots directly superposed over the city map.

Statistical analysis of the IR, VC and DIR of the Ae. aegypti
populations
Results were evaluated in a logistic model having the IR
as covariate. In 2009, North, Barreiro, South-Central and
Venda Nova presented the strongest associations. In
2011, the same was observed for South-Central, Venda
Nova, West and Northeast regions. However, consider-
ing VC as covariate, the results demonstrated the most
relevant association for South-Central and Venda Nova
districts in 2009. In 2011, South-Central, Venda Nova
and Barreiro regions were the ones showing the stron-
gest associations. The Hosmer-Lemeshow test showed
good fit of all models. Analysis of DIR data using logistic
regression models indicated that Pampulha, South-Central,
Venda Nova, West, Northeast and East (2009) as well
as South-Central, Venda Nova and West (2011) were the
districts with the strongest associations. The Hosmer-
Lemeshow test showed good fit of all models.

Discussion
Understanding the relationship between DENV and its
vector, Ae. aegypti, is critical for epidemiological reasons.
Government health authorities fight against the vector
as the only available tool for the control of dengue dis-
ease. There are no drugs or vaccines available to cure or
prevent dengue in humans at this time. The presence
and the density of vectors determine the intensity of the
necessary vector control actions. However, an important
fact must be considered: the mosquito populations vary in
their permissiveness for flavivirus development [7,21,22].
This phenomenon is known as vector competence, which
is related to the barriers encountered by the virus from its
entry in the mosquito to its release in the saliva during
blood feeding [6]. With this knowledge, control efforts
can target mosquito populations with greater competence
to transmit dengue and present higher risk for specific re-
gional areas.
Our results, in general, illustrate that although infec-

tion rates in some Ae. aegypti populations were high, a
significant proportion of individuals did not develop
DENV infection of the heads/salivary glands by the end
of the EIP. Consequently, mosquitoes with DENV in the
thorax and abdomen, but not in the heads/salivary glands,
were not competent vectors and would not be able to
transmit viruses by bite to new vertebrate hosts such as
humans. To complicate matters, this trait varied regionally
among Ae. aegypti populations as well as between the two
collection years in Belo Horizonte.
In 2011, whole body infections of mosquitoes from

most regions were higher than in 2009, except for the
North and Barreiro regions. However, this observation



Figure 2 Schematic map of the city of Belo Horizonte showing graphics of the vector competence of the Ae. aegypti populations in
the years 2009 and 2011. The city of Belo Horizonte is divided in 9 regional districts.
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was not reflected in higher head/salivary gland infection
rates or vector competences across the same regions in
2011 as compared to 2009. It would appear that most
mosquito populations from 2011 were capable of acquir-
ing the virus more efficiently than 2009 populations, but
that their intrinsic barriers were more capable of block-
ing virus migration to the head/salivary glands. It was
noticed that South-Central, Venda Nova and West re-
gions consistently presented the highest infection rates
in the body and head for both collection periods.
In 2009, most regions, except the Northwest, presented

very high-disseminated infection rates, most above 80%. It
seems that, once the mosquitoes from these regions ac-
quired whole body infections, virus was capable of reach-
ing the heads/salivary glands at high rates, likely making
these populations effective vectors for the DENV. How-
ever, the same phenomena were not observed in 2011
when only the South-Central, Venda Nova and West re-
gions showed similarly high dissemination rates. This
might indicate that 2011 Ae. aegypti populations expressed
more effective intrinsic barriers to virus migration from
the body to the head/salivary gland. The findings also illus-
trate that biological phenotypes of mosquito populations,
which are related to the mosquito-virus interaction, can
vary significantly from region to region and year to year.
This diversity may be explained by population fluctuations
and gene flow among vector populations. It should be em-
phasized that the disseminated infection rates were very
high, specifically in 2009, independent of the region from
which the study population was acquired.
It is important to consider that besides DENV transmis-

sion to the human host by the vector (horizontal transmis-
sion), DENV is also maintained in the vector population
vertically (transovarial transmission) [23-26]. Considering
the higher IR but lower DIR in Belo Horizonte in 2011, it
appears that the potential of transovarial transmission to
maintain DENV in the mosquito populations was greater
in Ae. aegypti captured in 2011 than 2009. In contrast,
the mosquito population sampled in 2009 appeared to
have a greater likelihood to transmit dengue by bite to
humans than to offspring. Comparison of the number of
dengue cases in these two years: 23, 332 cases in 2009 and
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only 8,529 cases in 2011 may support this hypothesis [27].
Moreover, based on data from the last two decades, the
endemicity of dengue in Belo Horizonte shows that the
number of cases peaks over a 3 year period, followed by a
decrease for variable periods illustrating the nature of the
epidemic and inter-epidemic cycles [28]. It is possible that
in this region, non-permanence of dengue in humans is
related to transovarial transmission of DENV within the
Ae. aegypti population, thus the vector acts as the inter-
epidemic viral reservoir. Recently, Chaves and collabora-
tors [29] demonstrated that DENV virus could be passed
by transovarial transmission through at least six genera-
tions of a population of Ae. aegypti originating from Belo
Horizonte. An alternative hypothesis for DENV not being
identified in the salivary glands is because it could not
leave the midgut due to the mosquito midgut barrier, a
major determinant of vector competence [19]. Further
studies are necessary to better understand the role of
transovarial transmission and maintenance of DENV in
non-human/host cycles during inter-epidemic years.
Other studies have also shown that Ae. aegypti has a

continuous variation in its competence to transmit flavi-
virus [7,19,21,22]. The first study that evaluated the vec-
tor competence of Ae. aegypti populations to DENV was
performed by Bennett et al. [19]. In this study, the au-
thors analyzed the variation in vector competence of 24
Ae. aegypti populations from Mexico and the United
States for DENV-2 and demonstrated that these popula-
tions show significant variation in their ability to trans-
mit DENV. Similar results were observed in this study,
except over a much smaller area. We observed consider-
able variation in vector competence within and between
populations analyzed from short spatial and temporal
collections.

Conclusions
Changes in Ae. aegypti susceptibility to transmit dengue
as assessed in the nine populations, during the two col-
lection periods, could be related to movement of the in-
sect population and/or possible mating between the
individuals from different regions. These findings illus-
trate the need for population genetic studies to deter-
mine the genetic relatedness of these populations, and to
investigate the genetic polymorphisms that may be asso-
ciated with vector competence. We report significant re-
sults from this study. However, further studies need
to be conducted to better understand the variability
in vector competence. For example, the correlation of
IR, VC and DIR data with the epidemiology of den-
gue could result in findings that lead to more effect-
ive control measures. We conclude, therefore, that
Ae. aegypti populations of Belo Horizonte exhibit a wide
variation in vector competence to transmit dengue viruses.
These data enhance the importance of developing vector
control measures in accordance with the vector compe-
tence found in each region.
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