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West Nile virus (WNV) genus Flavivirus; family Fla-
viviridae) was first detected in the Western Hemisphere 
during an outbreak of encephalitis in the state of New 
York in 1999. The virus rapidly spread through North 
America and later to Latin America (Komar & Clark 
2006). In South America, the first serological evidence 
of WNV activity was detected in horses in Colombia 
(Mattar et al. 2005) and later in birds in Venezuela (Bo-
sch et al. 2007) and in Argentina (Diaz et al. 2008). In 
Brazil, early efforts to detect WNV activity were unsuc-
cessful (MS/SVS 2003, 2004). The first occurrence was 
documented in 2010 by detection of seropositive horses 
in the state of Mato Grosso do Sul (Pauvolid-Corrêa et 
al. 2011). However, WNV has not yet been associated 
with human illness in Brazil (Soares et al. 2010).

The intent of the present study was to investigate the 
natural circulation of WNV by serological tests in do-
mestic birds and equines in the north Pantanal Region, 
Mato Grosso (MT), to more completely document the 
area in which WNV may be transmitted within Brazil.

Study site - The study area included two farms in the 
Pantanal Region, between the cities of Porto Jofre and 
Poconé (Figure). Site A was Beira Farm (S16º44’56.3” 
W56º51’32.6”). Site B was Campo Largo Farm 
(S16º39’54.3” W56º47’38.2”). Both sites are character-
ized by large wet pastures with patches of secondary 

forest, with a rainy season from October-April and pro-
longed droughts in other months.

Sample collection - Blood samples were collected 
from the jugular vein of horses and the ulnar vein of 
chickens, centrifuged for separation of serum and stored 
at 4ºC or -20ºC until being processed. All of the samples 
were obtained during July 2010 from clinically normal 
domestic animals lacking history of travel outside of the 
region and of vaccination against WNV.

Epitope-blocking ELISA (b-ELISA) - Chicken and 
horse serum samples were screened for flavivirus-re-
active antibodies using b-ELISA with monoclonal anti-
body 6B6C-1 as described previously. Any sera with in-
hibition > 30% was retested for specific WNV-reactive 
antibodies using the same protocol with WNV-specific 
monoclonal antibody 3.1112g (Blitvich et al. 2003).

Plaque-reduction neutralization tests (PRNT) - The 
ELISA-positive sera were confirmed with PRNT using 
WNV strain NY99-4132 and St. Louis encephalitis virus 
(SLEV) strain TBH-28 (Beaty et al. 1995). We required 
that 80% neutralization titres be at least four-fold greater 
for WNV than SLEV, a native cross-reactive flavivirus, 
to be considered indicative of WNV infection.

Of the 38 equine serum samples tested, 23 (60.5%) 
were positive for flavivirus-reactive antibodies by b-
ELISA. Of these, six also tested positive for WNV-spe-
cific antibodies by b-ELISA. Three of these were corrob-
orated by the neutralization assays (Table). In addition, 
of 31 chickens tested for flavivirus-reactive antibodies 
by b-ELISA, two were positive and one was confirmed 
positive for WNV-reactive antibodies by both b-ELISA 
and PRNT (Table).

The rate of detection of WNV seroprevalence (8%) 
among the horses in our study is similar to the values re-
ported for horses in other studies within South America, 
such as Colombia with a prevalence of 9% (Mattar et al. 
2005) and 5% (Mattar et al. 2011), Venezuela 4% (Bosch 
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In an effort to detect West Nile virus (WNV) in Brazil, we sampled serum from horses and chickens from the 
Pantanal region of the state of Mato Grosso and tested for flavivirus-reactive antibodies by blocking ELISA. The 
positive samples were further confirmed for serological evidence of WNV infection in three (8%) of the 38 horses 
and one (3.2%) of the 31 chickens using an 80% plaque-reduction neutralisation test (PRNT80). These results provide 
evidence of the circulation of WNV in chickens and horses in Pantanal.
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et al. 2007), Brazil 3% (Pauvolid-Corrêa et al. 2011) and 
Argentina 16% (Tauro et al. 2012).

Because the chickens sampled in this study were less 
than one year old, we concluded that the seropositive 
chicken had seroconverted recently indicating active 
transmission of WNV, corroborating recent activity of 
WNV reported in the southern region of the Pantanal 
(Pauvolid-Corrêa et al. 2011).

We also collected some specimens of Culex nigri-
palpus and Culex quinquefasciatus (unpublished ob-
servations), two mosquito species that are known to be 
competent WNV vectors in North America (Turell et al. 
2005). Potential vectors and vertebrate reservoir hosts 
for WNV are abundant in the vast marshes and swamps 
of the Pantanal ecological preserve. Limited efforts to 
detect WNV in local mosquitoes have been unsuccessful 
throughout South America.

Our data suggest that WNV is already established 
in Brazil. More studies are needed to assess the public 
health burden of WNV in Brazil, as well as the finer de-
tails of the ecology of transmission, such as the identities 
of vectors and vertebrate reservoirs.
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TABLE
Percentage inhibition by blocking-ELISA (b-ELISA) and 80%  
neutralization titres against West Nile virus (WNV) and St.  
Louis encephalitis virus (SLEV) for 23 equine sera and two  

chicken sera that were flavivirus-reactive by b-ELISA

Serum 
sample

b-ELISA PRNT80

Flavivirus 
type

Inhibition 
6B6C-1

(%)

Inhibition 
3.1112g

(%) WNV SLEV

HSA1 79.3 33.5 20 <10 WNV
HSA2 71.3 18.2 NT NT UN
HSA3 61.9 15.9 NT NT UN
HSA4 69.2 47.1 320 40 WNV
HSA5 72 2.3 NT NT UN
HSA6 38.1 17.9 NT NT UN
HSA7 69.2 65.7 <10 <10 UN
HSA8 57.6 15.5 NT NT UN
HSA9 75.2 18.18 NT NT UN
HSA10 35.6 53.4 <10 <10 UN
HSB11 67.5 58.7 40 <10 WNV
HSB12 53.5 19.7 NT NT UN
HSB13 54.3 11.3 NT NT UN
HSB14 64.6 33.8 NT NT UN
HSB15 66.4 19.1 NT NT UN
HSB16 63.4 23.2 NT NT UN
HSB17 36.8 20.8 NT NT UN
HSB18 75.7 13.8 NT NT UN
HSB19 61 12.4 NT NT UN
HSB20 74.4 22.8 NT NT UN
HSB21 55 27.3 NT NT UN
HSB22 62.1 26.1 NT NT UN
HSB23 68 19.1 NT NT UN
CSA1 78.5 75.4 80 <10 WNV
CSA2 54.3 10.5 NT NT UN

CSA: chicken serum site A; HAS: horse serum site A; HSB: 
horse serum site B; NT: not tested; PRNT80: 80% plaque-
reduction neutralisation test; UN: undetermined.

Location of sampling in the Pantanal ecological reserve, state of Mato 
Grosso, Brazil.
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