66 Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 703(1): 66-74, February 2008

Aedes aegypti, Aedes albopictus, and dengue in Argentina: current
knowledge and future directions
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Since the reinfestation of South American countries by Ae. aegypti, dengue fever (DF) and dengue hemorrhagic
fever (DHF) have become a major public health concern. The aim of this paper was to review the information related
with Aedes vectors and dengue in Argentina since the reintroduction of Ae. aegypti in 1986. The geographic distribu-
tion of Ae. albopictus is restricted to the Northeast, and that of Ae. aegypti has expanded towards the South and the
West in comparison with the records during the eradication campaign in the 1960s. Since 1998, 4,718 DF cases have
been reported concentrated in the provinces of Salta, Formosa, Misiones, Jujuy and Corrientes. Despite the circula-
tion of three dengue virus serotypes (DENV-1, -2 and -3) in the North of the country, DHF has not occurred until the
present. The information published over the last two decades regarding mosquito abundance, temporal variations,
habitat characteristics, competition, and chemical and biological control, was reviewed. Considering the available
information, issues pending in Argentina are discussed. The presence of three DENV, the potential spread of Ae.
albopictus, and the predicted climate change suggest that dengue situation will get worse in the region. Research
efforts should be increased in the Northern provinces, where DHF is currently an actual risk.
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Aedes aegypti and Aedes albopictus are invasive spe-
cies that are currently widespread throughout tropical to
temperate regions of the globe. Their ability to breed in
artificial containers facilitated their passive spread in the
last decades through main transportation routes (Lounibos
2002). These mosquito species coexist in man-made con-
tainers in urban, suburban and rural settlements in tropi-
cal and subtropical regions (Passos et al. 2003, Juliano et
al. 2004, Honério et al. 2006). In addition, Ae. albopic-
tus immatures inhabit natural containers as bromeliads,
bamboo stumps and tree-holes (Hawley 1988, Marques
et al. 2001). The relationships between both Aedes spe-
cies have fascinated mosquito researchers during the last
decades due to their competition interactions observed
for example in the USA and Brazil, which suggested a
competitive advantage for Ae. albopictus over Ae. aegypti
(O'Meara et al. 1995, Juliano 1998, Lounibos 2002, Braks
et al. 2004, Juliano et al. 2004). Besides this ecological
interest, the actual consequence of the potential displace-
ment of Ae. aegypti by Ae. albopictus in terms of diseases
transmission remains unknown in many regions.

Ecological and behavioral knowledge about mosqui-
to populations are required as a baseline to understand
the transmission dynamics of vector-borne pathogens
and therefore to implement effective control programs.
In the last decades, the knowledge about ecology, dis-
eases transmission and control of Ae. albopictus and Ae.
aegypti has increased worldwide. The objectives of this
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study were to review the information related with both
vectors and dengue in Argentina since the reintroduction
of Ae. aegypti in 1986 and to discuss future directions in
research and control of dengue vector in the country.

Ae. aegypli reinfestation and Ae. albopictus infesta-
tion: short overview

In Argentina, Ae. aegypti was present during the first
half of the past century in the Northern and Central prov-
inces: Jujuy (JU), Salta (SA), Formosa (FO), Misiones
(MI), Corrientes (CR), Chaco (CH), Santiago del Estero,
Tucuman, Catamarca (CA), La Rioja, Santa Fe, Entre
Rios (ER), Cérdoba (CO) and Buenos Aires (BA) (Beja-
rano 1979) (Figure). A hemispheric eradication campaign
began in 1947 with the aim to eliminate Ae. aegypti from
the continent (PAHO 1994). In Argentina, it was consid-
ered eradicated in 1963 by the National Public Health
Ministry (NPHM) (Carcavallo & Martinez 1968), and
in 1965 by the Directing Council of the Pan American
Health Organization (Bejarano 1979).

Since the vector reintroduction in Brazil in 1975
(Schatzmayr 2000), all the Southern Cone countries have
been reinfested. The last countries in which reinfestation
was detected were Uruguay in 1997 (Salvatella 1997)
and Chile (Eastern Island) in 2000 (MSC 2007). In Ar-
gentina, Ae. aegypti reinfestation was detected in 1986
in MI (Posadas and Puerto Iguazi) and FO (Clorinda and
Puerto Pilcomayo) (Curto et al. 2002). A few years later,
it was recorded a thousand kilometers to the South in BA
(Campos 1993). In 1995 it was confirmed in the centre
of the country (CO) (Avilés et al. 1997) and in Buenos
Aires city (Junin et al. 1995). The distribution of the vec-
tor between 1991 and 1999 was exhaustively studied
and mapped at the locality level throughout the country
(Curto et al. 2002). Currently, the westernmost find-
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ing corresponds to the province of Mendoza in the year
2000 (Department of Guaymallén) (Dominguez & Lagos
2001) and the southernmost record is in the province
of La Pampa (Santa Rosa) (Rossi et al. 2006) (Figure).
This implies that the distribution has expanded towards
the West and South in comparison to the historical distri-
bution. Argentinean Ae. aegypti subpopulations showed
high levels of genetic polymorphism which suggest dif-
ferent origins from genetically different subpopulations
(de Sousa et al. 2000). Moreover, vector populations of
the two major cities of the country, Cérdoba and Buenos
Aires, have probably been introduced through the main
commercial routes from Bolivia and Brazil, respectively
(de Sousa et al. 2001).

Ae. albopictus has a short history in America and par-
ticularly in Argentina. Initial discovery of this species in
continental North America was in 1985 in Texas (USA)
and four years later it was widely distributed across 18
states, whereas in South America it was found in Brazil
during 1986 (Rai 1991). In Argentina it was detected for
the first time in early 1998 in two Northeast localities
of MI, close to the Brazilian border (Rossi et al. 1999,
Schweigmann et al. 2004). A few years later it was re-
corded in other two places of MI (Rossi et al. 2006). In
the Northwester province of JU there is only one record
of two adults found near the airport of San Salvador de
Jujuy city in 1998, but further inspections did not detect
the mosquito (C Ripoll, unpublished observations). To
our knowledge, there is no other record of Ae. albopictus

in Argentina, however in 2003 it was found in Uruguay
(Rossi & Martinez 2003, Salvatella & Rosa 2003) at a
higher latitude than the Argentinean records, suggesting
a current spreading to coldest areas in South America.

Dengue and yellow fever

The reintroduction of Ae. aegypti in America in the
last decades and the expansion towards the South of den-
gue virus (DENV) transmission increases the risk for den-
gue infection in Argentina (Avilés et al. 1999). In neigh-
boring countries, the first dengue outbreaks occurred in
Brazil in 1982 and 1986 (Schatzmayr et al. 1986, PAHO
1994), Bolivia in 1987-1988 (Gianella et al. 1998) and
Paraguay in 1988-1989 (PAHO 1994). Chile suffered two
outbreaks in Easter Island, in 2002 and 2007, but the con-
tinental land remains free of autochthonous cases (MSC
2007). Uruguay is the only country in the region where
autochthonous cases were not confirmed until the pres-
ent. Because of the upward trend in dengue incidence in
America, in 1999 the WHO (2000) recommended a new
global strategy for prevention and control of dengue fe-
ver (DF) and dengue hemorrhagic fever (DHF). In 2003,
the resolution CD44.R9 was approved by the 44th Di-
recting Council of the Pan American Health Organization
with the goal to promote changes in national programs
policies and introduce a model of integrated strategy for
dengue prevention and control (EGI-dengue) in the re-
gion of the Americas. Until middle 2007, 11 countries
in the region have developed or implemented a national
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strategy and in Argentina EGI-dengue is currently under
development (San Martin & Brathawaite-Dick 2007).

After the vector reintroduction in Argentina, the first
isolated dengue cases were detected during 1997 in SA
(Avilés et al. 1999), and these records were the first since
the 1916 epidemic occurred in ER (Gaudino 1916). In
1998 an epidemic was recorded in SA and two years later
in MI and FO (BEN 2001). Posterior laboratory stud-
ies confirmed 696 indigenous cases of DF as a result of
these outbreaks (Avilés et al. 2003b). Serologic surveys
conducted in the Northeast showed low seroprevalences
in MI (1%), CR (2.3%), CH (5.5%), and FO (0%) (Gorod-
ner et al. 2000). Since 1998 to middle of 2007, a total of
4,718 DF cases were reported (PAHO 2007) and the ma-
jority concentrated in SA, FO and MI (BEN 2001, 2003).
A recent work studied a 109-day outbreak in Tartagal (SA)
involving 487 DF suspected cases; spatio-temporal clus-
tering of the cases was found and dengue transmission
risk was estimated by associating the cases to thematic
maps built with satellite images (Rotela et al. 2007). To
date, DF outbreaks have occurred only in FO, MI, SA, JU
and CR. These hot spots, matched with the higher risk ar-
eas suggested by the theoretical dengue transmission risk
maps of Argentina performed by Carbajo et al. (2001). In
addition, dozens of imported cases had been frequently
detected in Buenos Aires city and its outskirts (e.g., Seijo
et al. 2000). Regarding DENV serotypes, DENV-1 and
DENV-2 were responsible for autochthonous virus trans-
mission between 1997 and 2001 (Avilés et al. 2003b)
and DENV-3 was first registered in 2003 co-circulating
with DENV-1 and DENV-2 (BEN 2003). Only strains of
DENV-1 have been sequenced (Avilés et al. 2003a, Bar-
rero & Mistchenko 2004). DHF was not detected until
the present despite the circulation of three serotypes in
the North of the country.

Yellow fever (YF) transmitted by Haemagogus spp.
has been periodically reported in wild areas from neigh-
boring countries. Bolivia and Brazil informed 234 cases
during the period 1998-1999 (WER 2000), 15 in 2004
(WER 2005) and 19 in 2005 (WER 2006). The reinfesta-
tion by Ae. aegypti and the introduction of Ae. albopic-
tus increase the risk of future re-emergence of urban YF
(Monath 2001). This form of the disease had not been
reported in the Americas since 1954, but the six cases de-
tected in Santa Cruz city (Bolivia) in 1997-1998 strongly
suggested that the urbanization of YF in the continent is
not hypothetical and that urgent intervention is needed
(Van der Stuyft et al. 1999). In Argentina, the last out-
break of YF was sylvatic and occurred in the North-
eastern provinces of MI and CR during 1966 (Bejarano
1979). In 2001, an YF epizootic outbreak in monkeys oc-
curred in Brazil close to the Argentinean border and the
NPHM carried out a preventive plan to reduce transmis-
sion risk in some localities of MI and CR (Pedroni 2001).
The main actions were YF vaccination of the population
at risk, reduction of Ae. aegypti populations and surveil-
lance of virus circulation in mosquitoes and monkeys; no
human case was detected.

To the present, Ae. albopictus has not been incrimi-
nated as a vector of any disease in the country.

Aedes spp. in Argentina: state of art

Mosquito abundance - Ae. aegypti abundance was
estimated in localities of five provinces through tradi-
tional indices: house index (HI), container index (CI)
and Breteau index (BI) (PAHO 1994). Among the areas
in which dengue outbreaks took place, Clorinda (FO)
showed HI and BI of 39% and 87 during 2002 (Masuh
et al. 2003a), and Colonia Delicia (MI) 51% and 106,
respectively, during 2000 (Masuh et al. 2003b). These in-
dices were also estimated in areas in which DENV trans-
mission was not demonstrated until the present. In two
localities of CH the HI reached up to 70%, CI up to 39%
and BI > 200 (Stein & Oria 2002), and in Cérdoba city
the infestation values were HI = 47%, CI = 24% and Bl =
106 (Almirén & Asis 2003). In Buenos Aires city and its
outskirts, traditional indices evaluated in premises ranged
as follows: HI = 8-37%, CI = 2.4-12.3% and BI = 10.8-
58.7 (Schweigmann et al. 1997, 2002), and the highest CI
recorded was 39% in a cemetery during March (Vezzani
et al. 2004a). All these studies showed Ae. aegypti in-
festation levels higher than those traditionally considered
as thresholds for DENV transmission. However, some of
the highest values could be overestimated due to the low
number of premises inspected (e.g., BI > 200, sample
size < 50 premises).

Temporal variations - Seasonal oviposition activ-
ity and abundance patterns of the vector are necessary
to estimate the timing for virus transmission risk. In
this sense, studies performed in different regions of the
country showed different seasonal patterns. In the North-
west (SA), de. aegypti oviposition activity was detected
during the whole year with a peak in March associated
with rainfall (Micieli & Campos 2003). In all the other
studied areas (CH, CO and BA) oviposition activity and
immature abundance were not detected during winter. In
general, oviposition activity was recorded since October-
November until May-June strongly associated with tem-
perature and/or precipitation variations, but the peaks
were recorded in different months in the three provinces
(Campos & Macia 1996, Almiréon & Luduefia Almeida
1998, Dominguez et al. 2000, Garcia et al. 2002, Car-
bajo et al. 2004, Vezzani et al. 2004a, Stein et al. 2005,
Micieli et al. 2006). In CH, the maximum egg and imma-
ture abundances were found in November-December, in
CO in December-January, and in BA in February-March.
These differences are probably the consequence of rainfall
and temperature dynamics across the latitudinal gradient.
Egg and larva development times increased as tempera-
ture dropped, varying between 3.18 and 4.43 days and
8.91 and 20.82 days, respectively, for de. aegypti strain
from Coérdoba city (Dominguez et al. 2000). A stochas-
tic population dynamics model applied for Buenos Aires
city suggested that the persistence of Ae. aegypti local
population depends on the average yearly temperature,
seasonal temperature variation and number of breeding
sites (Otero et al. 2006). Inter-annual variation of 4e. ae-
gypti abundance was related with atmospheric conditions
caused by El Nifio and La Nifia events in some localities
(de Garin et al. 2002, Micieli et al. 2006). A theoretical
assessment about the effects of temperature and humid-
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ity saturation deficit over vector survival and gonotrophic
cycles in Buenos Aires city showed that historical vector
detection matched with periods of favorable conditions
(de Garin et al. 2000). Bejaran et al. (2000) performed a
similar approach for the whole country and included den-
gue virus development. The latter two studies suggested
an increasing trend in the favorability of meteorological
conditions for Ae. aegypti during the second half of the
last century and considered this trend a consequence of
climatic variability.

Habitat characteristics - Ae. aegypti habitat suitability
was assessed at different spatial scales; i.e. within a city,
among microenvironments and in regard to types of con-
tainer used as breeding sites. Ovitrap surveys conducted
throughout Buenos Aires city suggested that downtown
neighborhoods close to the river have lower levels of
infestation than the rest of the city (Schweigmann et al.
2002, Carbajo et al. 2004). A posterior study involving
spatial analysis found strong evidence that in Buenos
Aires city mosquito proliferation is highest in medium
urbanization levels and minimum in densely built areas
(Carbajo et al. 20006). In this study, the variables positive-
ly related to oviposition activity were house density and
proximity to industries, flat density was negatively as-
sociated, and vegetation cover was between the variables
not significantly associated. At a more detailed scale,
among cemeteries within the same city, vegetation cover
was strongly correlated with Ae. aegypti infestation (Vez-
zani et al. 2001) and at a microhabitat scale the presence
of immatures was enhanced in sites less exposed to sun-
light, with taller and closer vegetation, and with shaded
and vegetated surroundings (Vezzani et al. 2005). On the
contrary, Almirén et al. (1999) found no difference in the
number of eggs collected in ovitraps located under dif-
ferent conditions of light exposition in one premise of
Cordoba city. Field experiments suggested that oviposi-
tion response depends stronger on container color than
on water surface area, and the response to color would
depend on the microenvironment lighting condition (Ba-
dano & Regidor 2002). Several field studies identified 4e.
aegypti habitat types (Schweigmann et al. 1997, Borda
et al. 1999, Stein et al. 2002, Stein & Oria 2002, Zapata
et al. 2002, Almiron & Asis 2003) but in general gave
no information about availability of each container type
or productivity, hampering key containers identification
(i.e., those of higher productivity). Key containers identi-
fied for Ae. aegypti control were tires and wide mouth
containers in CH (Stein et al. 2002, Stein & Oria 2002).
Studies restricted to cemeteries recorded mosquito imma-
tures in flower vases made of plastic, metal, ceramic and
glass (Garcia et al. 2002) and the use of each type of con-
tainer varied according to sun exposure; in shaded arecas
it was proportional to the availability, and in sun exposed
areas plastic and metal containers were the most and less
frequent habitats, respectively (Vezzani & Schweigmann
2002). Also in cemeteries, Vezzani et al. (2004b) reported
that Ae. aegypti productivity was higher in containers of
1-5 1 than in those up to 1 L.

Competition - Information about inter- and intraspe-
cific competition involving mosquitoes is certainly scarce

in Argentina. Some studies reported the coexistence fre-
quency of Ae. aegypti and other species (e.g., Stein et al.
2002, Zapata et al. 2002) but there are no studies testing
the occurrence of interspecific competition in field or lab-
oratory conditions. Field experiments using ovitraps in
temperate localities suggested that the presence of con-
specific eggs and/or immatures did not affect oviposition
activity (Campos & Macia 1996, Almirdn et al. 1999).
Recently, Macia (2006) measured Ae. aegypti fitness
components (i.e., pupal weight, total biomass, survivor-
ship, development time and female fecundity) in relation
to larval density and container type. This study suggested
that Ae. aegypti populations in temperate Argentina are
subjected to intraspecific competition and that its inten-
sity depends on the quality of the container type.

Chemical and biological control - Chemical control
methods have been frequently and intensively used in the
North of the country during DF outbreaks, although pub-
lished papers on this issue are scarce. Susceptibility to
six concentrations of the larvicide temephos was tested
for Ae. aegypti subpopulations from CO, CA and MI by
Biber et al. (2006). Their laboratory results suggest the
existence of resistance at least in the subpopulation from
CO, providing the first evidence of mosquito resistance
to temephos in the country. In a cemetery from Buenos
Aires city the percentage of Ae. aegypti larval habitats
decreased from 18.4% to 2.2% with only two applica-
tions of temephos during the reproductive season, and
to 0.05% with five applications (Vezzani et al. 2004c).
Unfortunately, after five years of interrupting control
actions, infestation levels have almost reached earlier
values (unpublished observation). Temephos was also
used in combination with Bacillus thuringiensis var. is-
raelensis (Bti), the pyrethroid cypermethrin and an edu-
cational campaign in a locality of FO, where autochtho-
nous dengue transmission was confirmed (Masuh et al.
2003a). After implementation of the integrated control
program, HI and BI fell from 39% and 87 to 3% and 4,
respectively. Fumigant canister of 5% beta-cypermethrin
were tested inside houses of Colonia Delicia (MI), show-
ing excellent adulticide effectiveness and a decrease of
HI and BI from 51% and 106 to 23% and 44, respectively
(Masuh et al. 2003b). Afterwards, a new water-based ul-
tra low volume formulation of cypermethrin evaluated in
the laboratory was effective as adulticide and produced
less irritation than other insecticides like deltamethrin
(Seccacini et al. 2006).

Regarding biological agents, a novel strain of B. thu-
ringiensis was recently cloned and characterized, and tri-
als against Ae. aegypti (4th instar larva) suggested high-
er mosquitocidal activity than that of the reference Bti
strain (Berén & Salerno 2007). Laboratory and field ex-
periments with the copepod Mesocyclops annulatus sug-
gested that this predator is a promising biocontrol agent
for Ae. aegypti (Micieli et al. 2002, Marti et al. 2004).
However, Achinelly et al. (2003) found that M. annula-
tus has a high predation activity against another potential
control agent, the nematode Strelkovimermis spiculatus,
and therefore the interference between both biological
agents should be considered in control programs. The
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susceptibility of Ae. aegypti to S. spiculatus was higher
than 90% for 1st and 2nd instars and decreased toward
the 4th instar (Achinelly et al. 2004, Achinelly & Camino
2005). Laboratory assays with the fungus Leptolegnia
chapmanii found 85% of susceptibility for 4th instar and
100% for Ist - 3rd larvae (Lopez Lastra et al. 2004). Pos-
terior studies determined that this fungus was infectious
within a wide range of temperature (10-35°C), pH levels
(4-10) and NaCl concentrations (0-7 ppt) that could be
found in natural habitats (Pelizza et al. 2007).

Aedes albopictus - Despite Ae. albopictus presence in
the Northeast of the country since a decade ago, there is
almost no information published about its biological fea-
tures. Immatures were found inhabiting a small dish, a
plough disk and a tin pot in shaded areas of a garden in the
locality of San Antonio (Rossi et al. 1999), and in a glass
aquarium under vegetation in the Iguazii National Park
(Rossi et al. 2006). Another survey found immatures in
33 out of 2,237 water containers examined in 16% of 161
premises inspected in Eldorado city (Schweigmann et al.
2004). Infested containers were as follow: jars, bins, cans,
flasks, casseroles, buckets, cut plastic bottles, tires, a cook-
ing stove, a car battery, a broken drainage pipe and a plas-
tic toy. The authors reported that Ae. albopictus abundance
was low compared to Ae. aegypti (=1:10) and that both
species were frequently collected in the same containers.

DISCUSSION AND FUTURE DIRECTIONS

Argentina suffered several DF outbreaks in the warm-
est areas during summer. These epidemics took place in
localities close to international borders (55 km at most)
and corresponded in time and DENV serotypes with out-
breaks in the neighboring countries (Brazil, Paraguay and
Bolivia). As no year-round transmission was demonstrat-
ed and outbreaks had not happened isolated in Argentina,
the disease might be considered as epidemic and non-
endemic, with the virus entering during the summer from
endemic countries. Dengue transmission risk maps for
Argentina (Carbajo et al. 2001) and for the world (e.g.,
Hales et al. 2002, Farrar et al. 2007) predicted the poten-
tial area at risk as far as temperate Argentina (BA). Until
the present, virus transmission was not demonstrated up
to those latitudes, but isolated cases could be expected
in the next years due to the high number of imported
cases frequently detected. The future dengue situation in
Argentina could get worse due to the presence of three
DENV serotypes, which increases DHF risk in the North
of the country. In addition, the predicted climate change
for the next decades increases the chance of dengue ex-
pansion (Githeko et al. 2000, Hales et al. 2002); e.g., a
rise of 2°C during this century would increase up to five
times the risk of dengue transmission in South America
and new transmission areas would be expected in the
Southern part of the continent (Githeko et al. 2000). Al-
though these global scale models provide valuable infor-
mation, local studies about the effect of climate change in
Argentina are pending.

Invasive mosquito species can enhance the transmis-
sion of a resident disease and/or introduce a new one in

aregion (Juliano & Lounibos 2005). The presence of A4e.
albopictus in Argentina certainly implies a risk to human
health due to its potential to act as a bridge vector between
rural and urban DF and YF, and also for other arboviruses
as West Nile (Gratz 2004). In America, it was never im-
plicated in dengue transmission and a study performed in
Brazil (Degallier et al. 2003) suggested that it still cannot
be considered an inter-human dengue vector. However, it
was found naturally infected with dengue virus in Brazil
(Serufo et al. 1993) and in Mexico (Ibafiez-Bernal et al.
1997). Concerning other Ae. albopictus potentially trans-
missible arboviruses, West Nile and Saint Louis encepha-
litis viruses were recently detected in Argentina (Diaz et
al. 2006, Morales et al. 2006). The true epidemiological
implications of Ae. albopictus spread on diseases trans-
mission are unknown for Argentina as well as for other
South American countries.

A recent global model of the potential geographic
range of Ae. albopictus (Benedict et al. 2007) predicted
its occurrence as far as Southern BA. Despite of the es-
tablishment of Ae. albopictus in Northeastern Argentina
ten years ago, its spread toward the temperate areas has
not been recorded yet (Rossi et al. 2006). To our knowl-
edge, there are researchers monitoring mosquito popula-
tions in certain areas of MI, CR, FO, JU, SA, CH, CO
and BA. Therefore, it might be considered that the spread
of Ae. albopictus would be detected. The geographic dis-
tribution of this mosquito species in Argentina strongly
suggests that it was introduced from Southern states of
Brazil. The reasons why Ae. albopictus did not spread
toward the South are unclear, particularly considering
the recent finding of diapause response in local popula-
tions of the southernmost Brazilian states (Lounibos et
al. 2003). Besides the main interest in Ae. albopictus as
a vector, its presence in the country opens the chance to
study the ecological features of this invasive species in its
Southern distribution limit, with particular emphasis on
interspecific interactions. In Brazil, Ae. albopictus seems
to be a superior larval competitor over Ae. aegypti (Braks
et al. 2004) as it was also described in the USA (Juliano
1998, Juliano et al. 2004).

The studies performed in Argentina about seasonal-
ity, habitat and abundance of Ae. aegypti provide valu-
able, although preliminary, information to understand or
assess spatial and temporal risk of dengue transmission
at the local level. The marked seasonal patterns observed
for Ae. aegypti in Argentina were similar to those re-
ported in Brazil (e.g., Honério & Lourenco-de-Oliveira
2001, Favier et al. 2006), but notwithstanding this, im-
mature mosquitoes were collected throughout the year in
the later but not in temperate Argentina. In Buenos Aires
city, high urbanization degree was associated with lower
oviposition activity, apparently contradicting those re-
sults obtained in Rio de Janeiro by Braks et al. (2003) and
Lima-Camara et al. (2006). However, it should be noted
that all the urbanization levels described for Buenos Ai-
res would be classified as urban according to Brazilian
studies. Therefore, in order to perform suitable compara-
tive analysis, future studies might try to associate infesta-
tion levels to quantitative variables that characterize ur-
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banization degrees. Regarding key containers for vector
control, those of wide mouth were identified as the most
productive, as was observed elsewhere; for example Ma-
ciel de Freitas et al. (2007b) in Rio de Janeiro. However,
key container identification based on pupal productivity
is a pending issue in almost all Argentinean provinces.
Vector abundances estimated through traditional indexes
were similar or even higher in Argentina than in Brazil
(Luz et al. 2003, Favier et al. 2006, Maciel de Freitas
et al. 2007b), but this comparison is doubtful due to the
low number of premises inspected in many Argentinean
studies. Other main gap in Argentina is the solely use of
traditional indices instead of pupal/demographic survey
to assess the actual risk of dengue transmission (Focks
& Alexander 2006). Also, local missing studies essential
for risk assessment are vector survivorship and extrin-
sic incubation period (Luz et al. 2003) and those dealing
with flight range and dispersal pattern (e.g., Honério et
al. 2003, Maciel de Freitas et al. 2007a).

Biological and chemical control studies showed that
some efficient tools to reduce vector populations are
available in Argentina, but control agents were mainly
tested in laboratory conditions and further assays over
field populations of Aedes spp. are needed. The level of
temephos resistance recently detected was similar to that
of Southern Bolivia (Biber et al. 2006) and much lower
than the values recorded in Brazil (Braga et al. 2004,
Macoris et al. 2007) and the Caribbean countries (Rawl-
ings 1999). Considering that the insecticide pressure has
been more intense in Brazil (Macoris et al. 2007) and the
Caribbean, mosquito resistance to temephos in Argentina
will probably increase in the future. A resistance moni-
toring program is needed in order to improve mosquito
control interventions as, for example, was done in some
localities of Brazil with the replacement of temephos by
Bacillus spp. (Regis et al. 2000, Braga et al. 2004).

In brief, although a lot of work was done in Argentina
during the last two decades, the present work evidences
that some main issues are still pending or poorly devel-
oped. Finally, about 70% of the published investigations
were carried out in areas where dengue outbreaks have
never happened. Scientific research should be increased
in the North of the country, where DF epidemics have
occurred during the last decade and DHF is currently an
actual risk. We recognize that many control and preven-
tive actions performed mainly by health services were
also made and that these are not usually published. In
this sense, the cooperation between health agencies and
scientific researchers should be enforced with the aim to
increase the available information on dengue and mos-
quito vectors in Argentina.
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