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ABSTRACT

Background: Bluetongue (BT) is a viral disease transmitted by hematophagous vectors of the genus Culicoides. In Brazil,
the identification of antibodies against the virus has been held for over thirty years, however clinicopathological diagnosis
of the disease are scarce. The first reported case occurred in the state of Parand in 2001, confirmed by isolation and iden-
tification of serotype 12 of BTV. In the state of Rio Grande do Sul, in 2009, two outbreaks confirmed and was identified
the serotype 12. Serotype 4 was isolated during an outbreak in the state of Rio de Janeiro in 2013. This study describes
the Diagnoses of ovine infection by the serotype-4 bluetongue virus in Minas Gerais, Brazil.

Case: In a farm in the Southern region of the state of Minas Gerais, a group of 28 male sheep, was sent for necropsy at
the Setor de Patologia Veterindria of Universidade Federal de Lavras (SPV-UFLA). In a flock of 80 male sheep 28 died
with clinical signs of respiratory distress, whereas other showed signs of anemia and hypoproteinemia, cough, sneezing,
prostration, fever, mucopurulent nasal discharge, anemia and submandibular edema. At necropsy, the main changes observed
were cranioventral pulmonary consolidation, hemorrhage at the base of the pulmonary artery and ulcerating lesions in the
hard palate mucosa, rumen and reticulum. The histological changes consisted of bacterial bronchopneumonia, papillary
necrosis associated with bacterial structures, multifocal vasculitis in the submucosa and thrombi in blood vessels of the
serosa in the rumen and reticulum, hyaline and flocculate necrosis in esophageal muscle, skeletal and cardiac muscle fibers
were also observed, associated with moderate mononuclear inflammatory infiltrate between fibers and around blood vessels.
Discussion: The diagnosis of BT was confirmed by the identification of nucleic acids of the virus in blood samples and
from tissues of animals from the herd by RT-PCR and by the detection of antibodies against Bluetongue virus with the
agar gel immunodiffusion (AGID) test using serum samples from the remaining herd animals. Serotype 4 was identified
in three of the samples inoculated into KC cells. The hemorrhage at the base of the pulmonary artery, one characteristic
findings, was found in three of the necropsied sheep. The pulmonary lesions observed in the present study strongly suggest
the occurrence of pneumonia caused by opportunistic bacteria, especially Mannheimia haemolytica, which is commonly
associated with pneumonia in sheep infected with BTV. This work is the first in the state of Minas Gerais and the fourth
in Brazil to report an outbreak of the disease with clinical signs. The economic impact of bluetongue results not only from
the direct losses of animals to the disease, but also to the correlation among BTV infection and other problems including
pneumonia, abortion and verminoses. In a study focused on the characteristics of ovine farming in Minas Gerais, farmers
from the center-southwest reported that abortion and pneumonia were among their main problems. Thus, further epide-
miological studies on BTV may improve the level of identification of infected herds and may help promote prophylactic
measures. Necropsies and histopathology exams constitute crucial tools for diagnosis, because most cases present at a
sub-clinical stage or in association with other, concomitant diseases.
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INTRODUCTION

Bluetongue is a noncontagious viral disease
transmitted by hematophagous insects of the genus
Culicoides. The bluetongue virus (BTV) belongs to
the genus Orbivirus of the Reoviridae family, and
encompasses 26 known serotypes worldwide. Among
ruminants, the ovine are the most susceptible to BTV,
but factors such as breed, age, immunological status
as well as environmental conditions and viral serotype
affect disease severity. The lesions are characterized
by pulmonary edema, hemorrhage, ulcerations of the
digestive tract, muscle necrosis, hemorrhage in the
subintimal layer of the pulmonary artery, and diffuse
edema [4,10]. The worldwide distribution of BTV
coincides with that of competent vectors and with ad-
equate climatic conditions. The disease is considered
endemic to tropical and subtropical areas in almost
every continent [10]. Serological surveys indicated that
BTV occurs across Brazil, with the highest prevalence
of seropositive animals in the North and Southeastern
regions and the lowest in the Southern region [7,8].
However clinicopathological diagnosis of the disease
are scarce. The first reported case occurred in the state
of Parand in 2001, and identified the serotype 12 of
BTV [5]. In the state of Rio Grande do Sul, in 2009,
two outbreaks were confirmed to be serotype 12 of
BTV [2]. Serotype 4 of BTV was isolated during an
outbreak in 2013 on the state of Rio de Janeiro [3]. The
aim of this study is report the occurrence of bluetongue
disease in ovine from the state of Minas Gerais and the
isolation of serotype 4.

CASE

In a farm in the Southern region of the state of
Minas Gerais, a group of 28 male Santa Ines sheep,
from a herd of 80 animals, was sent for necropsy at the
Setor de Patologia Veterindria of Universidade Federal
de Lavras (SPV-UFLA). Soon after arriving at the
property, some of the animals showed clinical signs
of respiratory distress, whereas other showed signs of
anemia and hypoproteinemia. Animals were treated
with antimicrobial medication, and, as clinical condi-
tions improved, treatment was interrupted. During the
following two months, several animals became ill again
with cough, sneezing, prostration, fever, mucopurulent
nasal discharge, anemia and submandibular edema.

At necropsy the lesions more frequently oc-
curred in the lungs; 18/28 sheep had cranioventral

pulmonary consolidation (Figure 1A) and, one of them
had food contents in the tracheal and bronchial lumen.
A hemorrhagic area was observed at the base of the
pulmonary artery on the heart of three animals (Figure
1B). There were moderate amounts of Haemonchus sp.
specimens in the abomasum of 12 sheep. One animal
displayed ulcerating lesions in the hard palate mucosa,
rumen and reticulum (Figures 1C & 1D).

Tissue and organ samples were collected, fixed
in 10% buffered formalin solution, and processed
routinely for histopathology. Spleen, lung and lymph
node samples, as well as blood were collected and kept
at -20°C until processing for the identification of the
viral agent. Spleen, lung and lymph node fragments
were macerated separately. Total RNA was extracted
from 500 pL of macerated tissue or from total blood
by the phenol-chloroform method. The cDNA was
synthesized using reverse transcriptase Superscript I11
(Invitrogen®)' with random primers. The cDNA was
submitted to semi-nested RT-PCR for amplification of
BTV segment 10, as described by Favero [6] in 2009.
Products from semi-nested RT-PCR were separated
by agarose gel electrophoresis (AGE) in 0.9% agarose
gel with ethidium bromide and visualized under UV
light. Samples with positive results in the semi-nested
RT-PCR were inoculated in KC cells derived from Cu-
licoides sonorensis, provided by the Pirbright Institute,
United Kingdom, for viral isolation. Isolated samples
were then submitted to RT-PCR for amplification of
BTV segment 2 and serotype identification. Serum
samples from the remaining animals in the herd were
collected and sent to the Animal Virology Laboratory of
Minas Gerais Federal University for the identification
of antibodies anti-BTV by agar gel immunodiffusion
(AGID).

Histopathological exams revealed bacterial
bronchopneumonia in 13 animals, characterized by
hyperemia, edema, multifocal necrosis, and inflamma-
tory neutrophilic infiltrates associated with basophilic
granular structures that were compatible with bacterial
colonies (Figure 2A). In four animals, we detected
lesions in the esophageal muscle tissue, which corre-
sponded to a moderate diffuse hyaline and flocculate
necrosis associated with discrete inflammatory mono-
nuclear infiltrates located between muscle fibers and
around blood vessels (Figure 2B). Similar alterations
of varying intensity were also found in the myocardium
of three sheep and in the skeletal muscle of 10 animals.
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Figure 1. Natural infection of sheep by the bluetongue virus. (A)-
Lungs with cranioventral consolidation. (B)- Hemorrhage at the
base of the pulmonary artery. (C)- Ulcerating lesions in the hard
palate mucosa. (D)- Rumen with ulcerations and hemorrhage.

In the rumen and reticulum of one animal, we observed
papillary necrosis associated with bacterial structures,
multifocal vasculitis in the submucosa and thrombi in
blood vessels of the serosa.

Spleen and lymph node samples from five
necropsied sheep were positive for BTV by RT-PCR.
The test detected viral nucleic acid in five of 21 blood
samples analyzed. In the AGID test, nine of 14 serum
samples were positive for BTV. Analyzed samples were
infected with serotype 4.

DISCUSSION

The necropsies and histopathological analyses
of 28 dead sheep pointed to bluetongue disease, a diag-
nostic further confirmed by viral nucleic acid amplifi-

cation by RT-PCR. Bluetongue lesions result from the
invasion of endothelial cells by the virus, which induces
hemorrhage, necrosis and tissue infarction. The release
of vasoactive and inflammatory components further
aggravates endothelial dysfunction increasing vascular
permeability [1,10,11]. The hemorrhage at the base of
the pulmonary artery, one characteristic findings [4],
was found in three of the necropsied sheep. Degen-
eration and necrosis of smooth, skeletal and cardiac
muscle are also defining characteristics of the disease
[10] and could be found in nine animals. The pres-
ence of food matter in the trachea and bronchi of one
animal, resulted from the dysphagia caused by muscle
necrosis at the esophageal wall. The latter represents
an occasional alteration in cases of bluetongue disease
[2], which corroborates the diagnosis. The pulmonary
lesions observed in the present study strongly suggest
the occurrence of pneumonia caused by opportunistic
bacteria, especially Mannheimia haemolytica, which
is commonly associated with pneumonia in sheep
infected with BTV [2,11].

In a majority of reported bluetongue outbreaks
in ovine, the disease remained at a subclinical level.
Nevertheless, some animals, with a secondary infection
in relation to the herd, developed the clinical disease
[2]. These results suggest that the virus remains silent
in the herd, causing the clinical disease in few animals.
Only one of the sheep in our study had severe blue-
tongue lesions including hemorrhage at the base of the
pulmonary artery, necrosis of skeletal muscles, heart,
esophagus and tongue, necrotic and hemorrhagic areas
associated with vasculitis and thrombi in the mucosae

inflammatory neutrophilic infiltrates and intra-lesion bacterial colonies [HE. Obj. 20]. (B)- Esophageal striated muscle with diffuse
hyaline necrosis of myofibers associated with discrete mononuclear infiltrates [HE. Obj. 20].
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of the hard palate, rumen and reticulum. The other ani-
mals had subtler clinical signs and lesions, sometimes
only observed under histological examination, and their
cause of death was likely related to secondary factors.

The AGID used in the diagnostic represents
the most commonly used technique of serological
diagnostic in South America [9]. The positive result
obtained from nine out of 14 samples indicates that
the animals were previously infected with the virus,
which circulates within the herd [10]. The BTV nucleic
acid could be detected in samples of total blood from
five sheep of 21 remaining ovine in the herd and from
, lymph node and spleen of five necropsied animals.
Serotype 4 was identified in three of the samples in-
oculated into KC cells.

In the Northeastern region of the state of Minas
Gerais, a serum-epidemiological survey of BTV was
conducted indicating that 58.6% of sheep in the region
had been exposed to the virus [8]. However, this work
is the first in the state and the fourth in Brazil to report
an outbreak of the disease with clinical signs. The
clinical-pathological alterations we describe here are
similar to those observed in two other outbreaks in the
state of Rio Grande do Sul [2], where the diagnostic
was also confirmed by RT-PCR.

The economic impact of bluetongue results not
only from the direct losses of animals to the disease,
but also to the correlation among BTV infection and
other problems including pneumonia, abortion and
verminoses [1]. Thus, further epidemiological stud-
ies on BTV may improve the level of identification
of infected herds and may help promote prophylactic
measures. Necropsies and histopathology exams con-
stitute crucial tools for diagnosis, because most cases
present at a sub-clinical stage or in association with
other, concomitant diseases.
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