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RT-PCR DETECTION OF SCHMALLENBERG VIRUS
IN ROMANIAN RUMINANT POPULATION
DETECȚIA RT-PCR A VIRUSULUI SCHMALLENBERG
ÎN POPULAȚIA DE RUMEGĂTOARE DIN ROMÂNIA
M.A. MĂNESCU1), Maria Rodica GURĂU1),*),
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One of the most recent diseases in Europe is that
associated with Schmallenberg virus (SBV) infection.
This disease is a real danger to intensively grown domestic ruminants. Thus, in a relatively short time, after SBV was identified on the border between the Netherlands and Germany, many Western European
countries are launching extensive epidemiological studies to provide as accurate information as possible
about the degree of the virus spreading. In Romania,
there is still no definite information on the circulation
of SBV, but serological screening performed in several
counties in south-eastern Romania supports the exposure of domestic ruminants (cattle, sheep, and goats)
to this virus or other viruses from the Simbu serogroup. The purpose of this paper is to establish the
prevalence of the circulation of viruses from the Simbu
group on the Romanian territory by RT-PCR. A total of
258 biological samples were collected from sheep,
goats, and cattle and tested by RT-PCR method. Out of
the total of 258 samples tested, only one sample tested positive for real-time RT-PCR, with a Cq of 17.9
compared to the positive control which had a Cq of
25.18. The positive test for the Schmallenberg virus
came from a cow that had previously shown clinical
signs associated with Schmallenberg's suspicion and
was represented by whole blood collected from Dolj.
The prevalence of positive samples for Schmallenberg
virus detected by RT-PCR from different biological
samples is low.
Keywords: PCR, diagnostic, real-time RT-PCR,
Schmallenberg virus

One of the most recent diseases in Europe is that
associated with Schmallenberg virus (SBV) infection.
This disease is a real threat to intensively grown domestic ruminants. The clinical and lesion characteristics of the initial outbreaks, dominated by a reproductive syndrome with congenital malformations, alerted
specialists and motivated the authorities to support
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Una dintre cele mai recente boli din Europa este
cea asociată infecției cu virusul Schmallenberg (SBV).
Această boală reprezintă un pericol real pentru rumegătoarele domestice crescute în sistem intensiv.
Astfel, într-un timp relativ scurt, după ce SBV a fost
identificat la granița dintre Țările de Jos și Germania,
multe țări vest-europene lansează studii epidemiologice ample pentru a oferi informații cât mai precise
despre gradul de răspândire a virusului. În România,
încă nu există informații certe despre circulația SBV,
dar screening-ul serologic efectuat în mai multe județe
din sud-estul României sprijină expunerea rumegătoarelor domestice (bovine, ovine și caprine) la acest
virus sau la alte virusuri din Simbu. serogrup. Scopul
acestei lucrări este de a stabili prevalența circulației
virusurilor din grupul Simbu pe teritoriul României prin
RT-PCR. Un total de 258 de probe biologice au fost colectate de la oi, capre și bovine și testate prin metoda
RT-PCR. Din totalul de 258 de probe testate, doar o
probă a fost testată pozitiv prin RT-PCR, cu un Cq de
17,9 comparativ cu controlul pozitiv care a avut un Cq
de 25,18. Testul pozitiv pentru virusul Schmallenberg
a venit de la o vacă care prezentase anterior semne clinice asociate cu suspiciunea de Schmallenberg și a
fost reprezentat de sânge integral recoltat de la Dolj.
Prevalența probelor pozitive pentru virusul Schmallenberg detectate prin RT-PCR din diferite probe biologice este scăzută.
Cuvinte cheie: PCR, diagnostic, real-time RT-PCR,
virusul Schmallenberg

the complex research of the pathogen.
Thus, in a relatively short time, after SBV was
identified on the border between the Netherlands and
Germany (7, 8, 9), many Western European countries
launched extensive epidemiological studies to provide
information, as accurate as possible, about the extent
of the virus. At that time, there were no immunologically active products against SBV, which exposed the
risk of disease with significant losses in large agglomerations of animals of susceptible species.
Phylogenetic studies, based on molecular analysis
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of the genome, have identified SBV as belonging to
the genus Orthobunyavirus, family Bunyaviridae. SBV
is closely related to the Akabane, Ainoa, and Shamonda viruses, with which it forms the Simbu serogroup.
SBV is the first representative of this serogroup
reported in Europe (1, 9). Oropouche virus is also a
member of the Simbu serogroup, a pathogen for humans, which has caused epidemics in Brazil with hundreds of human cases. (10). To this date, the Schmallenberg virus has been reported in cattle, goats,
sheep, bison, and many species of Culicoides haematophagous mosquitoes in Germany (2011), the Netherlands (2011), Belgium (2011), the United Kingdom (2012), France (2012), Luxembourg (2012), Italy (2012), Spain (2012), Denmark (2012), Switzerland (2012), Austria (2012), Poland (2012), Sweden
(2012), Finland (2012), Ireland (2012), Norway
(2012), Czech Republic (2012), Estonia (2013), and
Slovenia (2013) (5, 6). In Romania, there is still no
definite information on the circulation of SBV, but serological screening performed in several south-eastern Romanian counties supports the exposure of domestic ruminants (cattle, sheep, and goats) to viruses
from the Simbu serogroup (2). This paper aims to
assess the prevalence of the Simbu group viruses on
the Romanian territory by RT-PCR.
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biological samples, from Călărași County 8 samples,
and from Timișoara County 34 samples (Table 1).
The RNeasy Mini Kit (Qiagen) is a kit dedicated to
isolate total RNA from small amounts of biological
samples. It is a quick and easy way to extract up to 100
µg of total RNA from cells, animal tissues, bacteria,
and fungi. RNA extraction is a non-specific method.
Amplification of the S fragment for the detection of
viruses in the Simbu group was performed using the
OneStep RT-PCR kit (Qiagen) and the amplification
protocol and temperature protocol are shown below.
Classical RT-PCR for RNA-SBV detection was performed by adapting a previously described protocol
developed for the detection of Simbu group viruses
(7). The temperature program was as follows: a cycle
of 50°C - 30 min and a cycle of 95°C - 15 min, followed
by 42 cycles of 95°C - 30 s, 55°C - 30 s, 72°C - 30 s and
72°C - 10 min. To ensure the repeatability of the reaction all samples were duplicated.
RESULTS AND DISCUSSIONS
Out of the total of 258 samples tested, only one
sample tested positive in real-time RT-PCR, with a Cq
of 17.9 compared to the positive control which had a
Cq of 25.18 (Fig. 1 and 2).

MATERIALS AND METHODS
The study was conducted on 258 biological samples
collected from sheep, goats, and cattle bred on farms
located in the Counties of Buzău, Dolj, Olt, Brăila,
Bucharest, Ilfov, Dâmbovița, Călărași, and Timișoara
(Table 1).
Table 1
Number of biological samples, by species
and by county, tested by RT-PCR
for the presence of Simbu viruses

Thus, from the sheep, goats, and bovine were collected 22 aborted foetal samples, 107 blood samples
on EDTA, one whole blood sample, 112 serum samples, and 16 vaginal swabs, as follows: from Buzău
County 11 biological samples, from Dolj County a
sample, from Olt County 13 samples, from Bucharest /
Ilfov 159 samples, Dâmbovița and Brăila Counties 16

Fig. 1. Positive test for Schmallenberg virus
by real-time RT-PCR testing using SBV RT-PCR Kit
(Qiagen, Germany) (analysis with Smart Cycler Life
science 2.0d software)

Fig. 2. Positive control for Schmallenberg virus
by real-time RT-PCR testing using the SBV RT-PCR
Kit (Qiagen, Germany) (analysis with Smart Cycler
Life science 2.0d software)
The positive sample for Schmallenberg virus came
from a cow (Dolj county) that previously had shown
clinical signs associated with Schmallenberg's suspi-
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cion and was represented by whole blood; 257 tested
samples were negative for the presence of SBV virus.
This is showing a very low prevalence of SBV in the
tested populations.
The detection of SBV-RNA by real-time RT-PCR supports the serological data previously reported. This
evidence asks for customized studies to properly evaluate the risk and the costs.
The number of positive cases detected by RT-PCR
in the literature is in agreement with our study in the
sense that a low number of positive cases detected by
RT-PCR are reported. Of 147 samples that tested
positive for ELISA, none was positive for RT-PCR in the
study by Chaintoutis et al. (2014) (3). However, the
number of positive cases for the presence of antibodies by ELISA is high, also confirmed by our previous
research (2, 3, 4).
The same relationship between the serological and
genomic prevalence of SBV exposure is found in the
study by Yilmaz et al. (2014): from 116 aborted foetuses (small and big ruminants), 46 blood samples from
lambs, and 20 organ samples from sheep tested by
PCR, they found only 3 positive RT-PCR samples, from
one aborted calf and two aborted lambs (11).

3.

4.

5.

6.

CONCLUSIONS
The prevalence of positive samples for Schmallenberg virus detected by RT-PCR from different biological samples is low. On the other hand, the serological
prevalence of antibodies is significantly higher, as
shown by our previous studies. The two observations
do not seem to correlate. However, some critical aspects of the investigation cannot be ignored: the used
RT-PCR tool was developed for “pan Simbu” viruses
and the time from abortion to the collection and subsequent processing of samples was random. No relevant
data is available on the presence of other Simbu group
viruses in Europe.
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