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Breeding Sites of
Bluetongue Virus
Vectors, Belgium

To the Editor: Bluetongue (BT)
is an emerging disease of ruminants in
northern Europe (1,2). This disease was
reported in August 2006 in the Nether-
lands and a few days later in Belgium.
In 2006, animals in the Netherlands,
Belgium, and Germany were affected.
In contrast to 2006, when BT virus
(BTV) was identified in =2,000 en-
closures on farms, BTV was identified
in >40,000 farm buildings containing
ruminants in 2007; many infected ani-
mals had severe disease. In addition,
the virus expanded its range to include
large areas of France, Denmark, the
United Kingdom, Switzerland, and the
Czech Republic (2).

In 2008, BTV serotype 8 (BTV-8)
continued its spread across Europe
and showed virulence in France where
26,925 BTV-8 outbreaks were report-
ed (3). This observation indicates pos-
sible overwintering of the vector from
year to year. However, the mechanism
of overwintering is not clear. The bit-
ing midges responsible for transmis-
sion of BTV in northern Europe belong
to the genus Culicoides, but only few
species are vectors of this virus (2).

During the winter of 2006-2007,
Losson et al. (1) monitored the pres-

LETTERS

ence of biting midges inside farm
buildings. Zimmer et al. (4) observed
potential vectors of BTV inside a
sheepfold during the winter of 2007—
2008 and in farm buildings in 2008.
These authors suggested that Culi-
coides spp. may be more abundant in-
doors than outdoors when animals are
kept in these buildings. Breeding sites
of bluetongue vector species have been
found near farms (silage residues) (5)
and in neighboring meadows (over-
wintering cattle dung and silt along a
pond) (5,6) but not inside sheds.

We conducted a study on 5 cattle
farms in Belgium during February—
October 2008. Three samplings were
performed: the first in late Febru-
ary, the second in mid-June, and the
third in late October. Soil samples
(15 biotopes) were collected inside
cowsheds. These samples were incu-
bated at 24°C to enable adult midges
to emerge. All Culicoides specimens
were identified by sex and to the spe-
cies level by using the morphologic
key of Delécolle (7).

Among 15 soil biotopes obtained
from farm buildings, only 1 showed
the emergence of adult Culicoides bit-
ing midges. At a cattle farm in Spy
(50°28'31""N, 4°40'39"E), we found
that dried dung adhering to walls in-
side animal enclosures and used ani-
mal litter was a breeding site for the C.
obsoletus/scoticus complex (Table).
Only 25% of emerging Culicoides
midges were females.

We observed that C. obsoletus/
scoticus complex midges are more
prevalent in soil samples with a high
carbon:nitrogen (C:N) index; this in-
dex indicates the amount of organic
matter in soil. C:N indices between 15
and 30 support production of humus
and ensure good microbial growth.
In addition, larvae of Culicoides spp.
feed on organic material and microor-
ganisms in soil (8).

Our observations suggest that
biting midges can complete their life
cycle in animal enclosures. This find-
ing is consistent with the high capture
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Table. Culicoides species obtained from dried dung samples inside a cowshed, Spy,

Belgium, 2008

Carbon: No. Culicoides species

nitrogen Culicoides C. obsoletus C. obsoletus/scoticus
Sampling period index specimens males females
Late February 19.5 53 40 13
Mid-June 12.8 13 10 3
Late October 12.5 3 2 1

rates of nulliparous (empty and unpig-
mented abdomens) (9) adult midges
observed when suction light traps
(Onderstepoort Veterinary Institute,
Onderstepoort, South Africa) were
used on cattle farms during April-
May 2007 (4).

We identified a breeding site for
the primary BTV vector in a cowshed
in northern Europe (10). Vectors feed
on blood, overwinter inside cowsheds
(1), lay eggs, and larvae develop under
such conditions. These observations
could explain the persistence of BTV
from year to year despite fairly harsh
winters.

Hygienic measures on farms
could reduce midge populations and
improve efficacy of vaccination cam-
paigns against BT in Europe. We
strongly recommend that such inte-
grated control strategies be evaluated.
Removal of residual animal feed and
feces on farms and of material from si-
lage structures and sheds, particularly
deposits of manure adhering to walls
of sheds and used litter, are simple and
inexpensive measures that should be
implemented. However, their success
will depend on active participation by
farmers.
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Author affiliation: University of Liege, Liege,

Belgium
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Two Lineages of
Dengue Virus
Type 2, Brazil

To the Editor: Dengue viruses
(DENVs) belong to the genus Flavivi-
rus (family Flaviviridae) and exist as
4 antigenic types, serotypes 14, each
with well-defined genotypes. Dengue
virus is associated with clinical mani-
festations that range from asymptom-
atic infections and relatively mild
disease (classic dengue fever) to more
severe forms of dengue hemorrhagic
fever and dengue shock syndrome.
Dengue has become one of the most
serious vector-borne diseases in hu-
mans. The World Health Organization
estimates that 2.5 billion persons live
in dengue-endemic areas and >50 mil-
lion are infected annually (1).

In 1986, dengue virus type 1
(DENV-1) caused an outbreak in the
state of Rio de Janeiro and has since
become a public health concern and
threat in Brazil. (2). In 1990, DENV-2
was reported in the state of Rio de Ja-
neiro, where the first severe forms of
dengue hemorrhagic fever and fatal
cases of dengue shock syndrome were
documented. The disease gradually
spread to other regions of the country
(3). In 2002, DENV-3 caused the most
severe dengue outbreak in the country
and sporadic outbreaks continued to
be documented through 2005 (4).

Since 1990, two additional epi-
demics caused by DENV-2 have oc-
curred (1998 and 2007-2008) in Bra-
zil. A severe DENV-2 epidemic in
the state of Rio de Janeiro began in
2007 and continued in 2008; a total of
255,818 cases and 252 deaths were re-
ported (5). This epidemic prompted us
to investigate the genetic relatedness
of DENV-2 for all of these epidemics.

DENV-2 isolates from these
epidemic periods were subjected to
sequencing and comparison. Gross
sequences of DENV-2 isolates from
all epidemic periods grouped with
sequences from DENV-2 American/
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