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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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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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Asian genotype; this finding was ex-
pected because this genotype is circu-
lating in the Americas (6,7). Sequenc-
es of DENV-2 isolates from the 1998
epidemic grouped with sequences of
DENV-2 isolates from the 1990 epi-
demic (data not shown) suggesting
that viruses circulating during these 2
epidemic periods belong to the same
lineage of the DENV-2 strain original-
ly found in the state of Rio de Janei-
ro. However, sequences of DENV-2
isolates from 2007/2008 epidemics
grouped separately and distinctly
from the 1990 and 1998 DENV-2 iso-
lates and represented a monophyletic
group in the phylogenetic tree with
bootstraps of 98% (Figure). This re-
sult shows a temporal circulation of
genetically different viruses in Rio de
Janeiro that could be a result of local
evolution of DENV-2 since its intro-
duction in 1990, or even an introduc-
tion of a new lineage of DENV-2 in
the region.

Astudy conducted by Aquino etal.
(7) showed that Paraguayan DENV-2
strains could be grouped as 2 distinct
variants within the American/Asian
genotype, thus further supporting that
the introduction of new DENV-2 vari-
ants may likely associate with the shift
of dominant serotypes from DENV-3
to DENV-2 in 2005 and might have
caused an outbreak of DENV-2. Our
results are consistent with this scenar-
io because was a shift of a dominant
serotype from DENV-3 to DENV-2
that was observed in 2008 in Rio de
Janeiro. However, other factors, such
as immunity level to DENV-3 and
DENV-2, could explain the shift of
dominant serotype besides the circula-
tion of a new viral variant.

Because the dengue outbreaks of
2007 and 2008 were the most severe
of the dengue infections in Brazil in
terms of number of cases and deaths,
this genetically distinct DENV-2 could
have contributed to this pathogenic
profile. Additionally, these samples
came from disperse locations in Rio
de Janeiro and we do not believe that
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there is a clustering issue in our sam-
pling. However, again, other factors
must be considered as contributors to
this scenario because of the intrinsic
properties of this distinct virus, host
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susceptibility, and secondary cases of
infection.

In addition, detailed examination
of amino acid sequences of Brazilian
DENV-2 strains isolated in 1998 and
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Figure. Neighbor-joining phylogenetic tree of 68 complete envelope (E) gene sequences of
dengue virus type 2 (DENV-2). Only bootstrap values >80% are shown. DENV-2 sequences
obtained from 21 patients infected during the 1990, 1998, and 2007—2008 epidemics were
isolated from acute-phase cases. Sequences of the E gene were compared with DENV-2
sequences of American/Asian genotype deposited in GenBank (www.ncbi.nim.nih.gov).
Strains of Asian genotype | served as the outgroup. All sequences were aligned by using
ClustalX (www.ebi.ac.uk/clustalw), and phylogenetic analysis was performed by using
MEGA 4.0 (www.megasoftware.net), according to the Tamura-Nei model. The reliability
of the inferred phylogenetic tree was estimated by the bootstrap method, with 1,000
replications. Horizontal branch lengths are drawn to scale, and the tree was rooted by using
the Asian genotype, which always appears as the most divergent. Scale bar represents
percentage of genetic distance. Black circles represent sequences generated in this study
and sequences from Rio de Janiero from 1998 and 2007-2008. The names of DENV-2
isolates include reference to year of isolation and country of origin: BR, Brazil; CO, Colombia;
DO, Dominican Republic; EC, Ecuador; PR, Puerto Rico; PY, Paraguay; TH, Thailand; VE,
Venezuela. A more detailed description of the methods used, as well as GenBank accession
numbers for the isolates, can be found with the online version of this figure (www.cdc.gov/

EID/content/16/3/576-F.htm)
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2008 showed 6 aa substitutions in the
envelope gene: V1291, L131Q, 1170T,
E203D, M340T, and I380V. Our results
support the notion that aa positions at
129 and 131 in the envelope gene are
critical genetic markers for phylogenet-
ic classification of DENV-2 (7-9).

Notably, residue 131 in the enve-
lope gene is located within a pH-de-
pendent hinge region at the interface
between domains I and II of the enve-
lope protein. Mutations at this region
may affect the pH threshold of fusion
and the process of conformational
changes (10).

Our results suggest the circulation
of genetically different DENV-2 in
Brazil and that these viruses may have
a role in severity of dengue diseases.
These findings can help to further un-
derstand the complex dynamic patho-
genic profile of dengue viruses and
their circulation in dengue-endemic
regions.
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Yersinia Species
Isolated from Bats,
Germany

To the Editor: Bats are distribut-
ed worldwide and are among the most
diverse and species-rich mammals on
earth. They exist in a large variety of
distinct ecologic niches. Many bat
species roost near humans, which is of
particular interest for research on bat-
to-human transmission of potential
zoonotic pathogens. Moreover, migra-
tory bats could act as long-distance
vectors for several infectious agents.
In recent decades, scientific interest in
chiropteran species has markedly in-
creased because bats are known hosts
to zoonotic agents, such as henipavi-
ruses, Ebola virus, and severe acute
respiratory syndrome (SARS)-like
corona viruses (1,2). However, inves-
tigations regarding bacterial patho-
gens with potential for mutual trans-
mission between bats and humans are
sparse. The effect of bacterial agents
on individual bats is largely unknown
and has been neglected in most studies
published to date (3).

We conducted a broad study
during 2006-2008 on diseases and
causes of death in bats among 16 spe-
cies found in Germany. Two hundred
deceased bats, collected in differ-
ent geographic regions in Germany
(southern Bavaria, eastern Lower Sax-
ony, eastern Brandenburg, and Berlin
greater metropolitan area), were sub-
jected to necropsy and investigated
by wusing routine histopathologic
and bacteriologic methods. During
necropsy, instruments were dipped in
70% ethanol and moved into a Bun-
sen burner flame after every incision
to prevent any cross-contamination.
For bacteriologic examination, tissue
samples were treated accordingly to
prevent environmental contamina-
tion. A freshly cut tissue surface was
plated onto Columbia agar (5% sheep
blood; Oxoid, Wesel, Germany),
Gassner agar (Oxoid), and MacCo-
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