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Abstract

Bluetongue is an infectious, non-contagious, vector-transmitted viral disease affecting domestic ruminants
(sheep, goats, cattle) and wild (buffaloes, deer, several species of African antelopes and other species of the Artiodactyla
order). The economic importance of the disease lies in the important economic losses following the decrease in the
productive capacity of the animals, mortality and fetal malformations, immunization costs of the receptive animals, trade
restrictions, reduction of the economic recovery price of the receptive animals and products thereof. Our study aimed at
identifying by virological examinations the presence and circulation of BLA virus in the SE region of Romania. For viral
isolation and identification were used blood samples collected from domestic ruminants in the counties: Galati, Braila,
Tulcea and Vrancea. According to the working chart of the BT Diagnostic Manual (LNR Arboviroze Bucharest), the
samples collected from suspect animals were processed and tested by RT-PCR. In the period 2015-2016, 517 blood
samples with anticoagulant from 282 cattle and 235 sheep suspected of Bluetongue were tested for the identification of
the viral genome by RT-PCR technique. There were no suspicions of Bluetongue disease in goats in the counties included
in the study. In bovines in the SE of Romania, the viral genome was identified in 171 (60.64%) blood samples with
anticoagulant. In sheep in the SE of Romania, the viral genome was identified in 209 (88.93%) blood samples with
anticoagulant. Most positive samples confirmed by the detection of the BT viral genome came from Vrancea, both in
cattle (161 positive samples) and in sheep (209 positive samples). Because of the pathogenicity, bluetongue virus
infection can not be diagnosed for a certain period of time, the period in which the disease may exist and evolve, the
infected animals being sources of infection for vectoric culicoid insects.
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Introduction

Bluetongue (BT) is an infectious but non contagious viral disease caused by Bluetongue
virus (BTV), family Reoviridae, genus Orbivirus and there are 24 serotypes (Carp Carare M.,2001;
Saegerman C., et al., 2008, ICTV,2016). The viral genome consists of 10 double-stranded RNA
segments that encode for 4 nonstructural proteins (NS1, NS2, NS3, and NS3A) and 7 structural
(VP1-VP7) proteins (Roy P., 1992; Verwoerd D.W. et al., 1970, Saegerman C., et al., 2008 ). The
most important BTV serotypes are 1,2,3,4,6 and 10 but their pathogenicity may vary significantly
across each serotype (Saegerman C., et al., 2008, Mann N.S. et.al, 2015).

Bluetongue (BT) is a major disease with major socio-economic implications that cause
serious financial losses for both the country and the livestock (Saegerman C., et al., 2008 ,
Gonciarov Magda et al, 2015; Niedblaki W., 2015).

Because of pathogenicity, Bluetongue virus infection may not be diagnosed for a certain
period of time, but the disease still exists and evolves, the infected animals being sources of
infection for culicoid insects (Perianu T., 2012; Saegerman C., et al., 2008). In most animals,
bluetongue virus infection (BTV) evolves inappropriately but sometimes causes fatal cases in
sheep, deer and wild ruminants. In cattle with bluetongue virus infection it usually does not show
clinical signs, except for serotype 8 (BTVS) infection in Europe (Dal Pazzo F. et al., 2009; Perianu
T., 2012;Saegerman C., et al., 2008; OIE, 2018).
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In Romania, ANSVSA's Strategic Program for Bluetongue Surveillance (Bluetongue) in
2017 aims to highlight the lack of viral circulation. In order to accomplish this goal, procedures
were structured on two epidemiological directions: passive surveillance and active surveillance,
each with clear application methodologies (Ord.32/2006, Ord.124/2018).

The purpose of this paper was to highlight the reports in the period 2016-2017 regarding
the presence and circulation of the Bluetongue virus in the SE region of Romania, the border area
of the Buzau county, where the first outbreak of Bluetongue in Romania was reported.

Materials and methods

Serological and virological tests are performed at designated LSVSA and / or IDSA
(0rd.32/2006). Samples for confirmation of viral serotype are sent by IDSA with the approval of
ANSVSA to the European Union Reference Laboratory for Bluetongue (DC_2000/75/CE).

Isolation and viral identification by classical virological examination was performed
according to the common virological diagnosis model for all other viruses. Since in vitro virus
isolation is more convenient than in vivo, the EU recommended virological monitoring of animals
by detecting the specific viral genome in anticoagulated blood samples (EDTA) using the RT-PCR
test (Schudel A, 2004).

Diagram of virological diagnosis for Bluetongue disease was adapted to the requirements
of the Laboratory Application Chart for Virological Surveillance according to the Terrestrial
Animal Health Code. This chart was transposed into the Bluetongue Diagnostic Manual initiated
by LSR Arboviroze IDSA Bucharest. According to this charts obtained from suspect animals are
processed and tested by PCR, and a positive result is followed by an attempt to isolate the virus by
inoculation on embryonated eggs, cellular monolayer cultivation, cytopathic effect and
identification of viral serotype and genotype.

Reverse transcription-polymerase chain reaction (Recommended Testing for Virological
Confirmation)

The use of the RT-PCR technique (polymerase chain reaction) allowed rapid amplification
of viral genomic RNA with clinical samples starting, and the current available PCR procedure
allows obtaining information on the serotype, serotype, and topotip of the virus (OIE , Terrestrial
Manual, 2009). The RT-PCR test, which has a specificity of 92% and a 95% sensitivity (Cetre
Sossah et al., 2008).

The reaction involves direct amplification of viral RNA by primers. The results indicate
that RT-PCR can be used not only for the detection of viral nucleic acid but also for the
serogrouping of Orbiviruses, providing information on the genotype of isolated BTV strains only
a few days after the onset of signs of disease, through blood samples collected.

Traditional viral isolation procedures, followed by identification, may take 3-4 weeks to
provide indications about serotype and serogroup.

In the first step, BTV RNA is extracted from the blood, then transformed into DNA by
reverse transcriptase, and then amplified by PCR. The last step is to analyze the PCR product by
electrophoresis. Test sensitivity may vary between laboratories, but in general the viral genome
can be detected in blood samples 3 days after infection (real-time PCR), antibodies can be detected
by ELISA, but 5-7 days after infection .

Results and discussions

Virological surveillance is done by viral genome detection and virus isolation from
samples taken from bluetongue suspect animals (Ord.35/2016). Virological diagnosis procedures
definitely establish, if samples are harvested from animals infected with Bluetongue virus.
Virological investigations were performed on blood samples taken from suspected animals, where
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blood serum samples were positive for serological testing, performed by the ELISA technique
(Tudose A. et al., 2018).
In the period 2014-2015, the number of positive samples for the serological surveillance
of ruminants in Galati, Braila, Tulcea and Vrancea counties, varied by area and species (Table 1,
fig.1). All results obtained from serological and virological testing were included in Annex 5,
developed by each county DSVSA
Table 1
Annual distribution of samples taken from domestic ruminants in the SE region of Romania si
testate prin RT-PCR
204 205

Cattle 5 3 2 0 0 0
- Sheep 0 0 0 0 0 0
Goats 0 0 0 0 0 0
Cattle 179 161 18 1 0 1
Sheep 235 209 26 1 0 1
Goats 0 0 0 3 0 3
Cattle 6 5 1 91 2 89
Sheep 0 0 0 0 0 0
Goats 0 0 0 0 0 0
Cattle 0 0 0 0 0 0
Sheep 0 0 0 0 0 0
Goats 0 0 0 0 0 0
| Total 425 378 47 96 2 94
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Fig.1. Incidence of positive virological samples tested by RT-PCR

In Galati County, in 2014, 5 blood samples were tested using the RT-PCR technique to
identify the viral genome. Samples were harvested only from animals suspected of Bluetongue
disease. The virological examination revealed the presence of the viral genome in 3 (60%) of the
5 samples tested. In 2015, no samples were taken to perform the virological examination.

In Vrancea County, in 2014, suspicion of disease was reported in 179 cattle and 235
sheep, animals from which blood samples were taken for serological and virological examinations.
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The virological examination revealed the presence of the viral genome in 161 (89.94%) cattle and
209 (88.93%) sheep. In 2015, the number of blood samples collected for the virological
examination was significantly lower, with three samples of goats blood taken from a cattle and
sheep sample. No positive samples were identified.

In Braila County, only 6 samples of bovine blood were tested in 2014 and no samples

from other domestic ruminant species were tested. Of these, 5 (83.33%) were positive for the
virological examination. In 2015, tests were performed only on blood samples from bovine animals
suspected of being ill. Of the 91 samples tested, 2 (2.19%) of the samples showed the viral genome.

In Tulcea County, Virological examinations for the confirmation of Bluetongue virus
were not performed during 2014-2015. Even if in 2014 in Tulcea did not confirm the cases of
illness, the epidemiological situation near the county imposed preventive measures, similar to the
other counties.

Virological examinations carried out during 2014-2015 revealed the viral genome in
blood samples from bovine and ovine animals in the SE of Romania. During this time, blood
samples from the goat species were not tested. Most positive samples came from Vrancea County
and the most receptive animals to viral infection were bovines, followed by sheep. In bluetongue
epidemiology, bovine animals play a particularly important role due to prolonged viraemia in the
absence of clinical signs of the disease. However, there is no explanation for the very high
morbidity rate in bovine animals in Romania.

Because of pathogenicity, Bluetongue virus infection may not be diagnosed for a certain
period of time, but the disease still exists and evolves, and the infected animals are sources of
infection for Culicoides insects. Ruminants from non-professional farms are the most exposed
animals to bluetongue virus infection, as these holdings do not have biosecurity systems or these
conditions are very poor.

In Romania, the circulating virus BTV belongs to the 4th serotype, like other countries in
this region of Europe, such as Bulgaria and Greece, and have been circulating in recent years in the
countries of the Western Mediterranean and North Africa (http://www.bluetonguevirus.org/).
According to the European Commission, the data presented in the control and restriction document
on Bluetongue, the circulating serotype in Romania has been identified in other parts of Europe

Conclusions

1. The Bluetongue viral genome has been highlighted in suspected disease ruminants in
the SE region of Romania

2. There were no suspicions of Bluetongue disease in goats in the SE region of Romania.

In Vrancea County, the viral genome was identified in 89.94% of the cattle and 88.93%

of the sheep tested in 2014.

4. In Galati county, there were suspicions of Bluetongue disease in cattle in 2014, with
60% of the tested animals being positive.

5. In Braila County there were suspicions of Bluetongue disease in cattle, 83.33% (in
2014) and 2.19% (in 2015) of the tested animals being positive.

6. In Tulcea County, no suspected Bluetongue disease was reported during 2014-2015

W
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