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ABSTRACT

Pestiviruses are important viral agents that can cause abortion in ruminants. In this study, roles of Border
Disease Virus (BDV) and Bovine Viral Diarrhoea Virus (BVDV) were investigated in ruminant abortion cases.
Aborted foetal tissue samples were collected from 101 animals (74 sheep foetuses and 27 bovine foetuses), each
from epidemiologically different farms, during the months of January 2016 and December 2017 in the
Afyonkarahisar Province. One step real-time duplex RT-PCR was used for the detection of BDV and BVDV
RNA. Genetic charactetization of the field isolates of pestiviruses was conducted by sequencing 5' untranslated
region (5" UTR). BDV RNA was detected in 9 (12.16%) of the 74 aborted sheep foetuses, whereas BVDV
RNA was detected in 6 (22.2%) of the 27 bovine foetuses. Phylogenetic analysis based on the 5' UTR region
indicated that BDV isolates in the present study belong to BDV-7 genotype whereas BVDYV isolates belong to
BVDV-1 genotype. The results of this study showed that pestivirus infections play important role in ruminant
abortion cases in Afyonkarahisar province.
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Afyonkarahisar [linde Ruminant Abort Vakalarinda Pestiviruslarin (BDV ve BVDV) Rolleri
oz
Pestiviruslar ruminantlarda abortlara neden olan 6nemli viral ajanlardir. Bu calismada, ruminant abort
vakalarinda Border Disease Virus (BDV) ve Bovine Viral Diarthoea Virus (BVDV)’un rolleri arastirilmistir.
Abort olmus fétus doku 6rnekleri 101 hayvandan (74’4 koyun fétusu, 27°si sigir f6tus), her biri epidemiyolojik
olarak farkl ciftliklerden, Ocak 2016 ve Aralik 2017 aylart arasinda Afyonkarahisar ilinden toplanmigtir. BDV ve
BVDV RNA’sinin tespiti igin tek adimli real-time dubleks RT-PCR yontemi kullanilmistir. Sahadan izole edilen
pestivirus’larin - genetik  karakterizasyonu 5' translate olmayan bolge sonunun (5' UTR) sckanst ile
gerceklestirilmistir. BDV RNA’si, 74 aborte koyun fétusunun 9 (%12.16)’'unda, BVDV RNA’s1 ise 27 sigir
fétusunun 6 (%22.2)’sinda tespit edilmigtir. 5" UTR bélgesinin filogenetik analizi bu ¢alisgmada izole edilen
BDYV izolatlarinin BDV-7 genotipine, BVDV izolatlarinin ise BVDV-1 genotipine ait oldugunu géstermistir. Bu
calismanin sonuglari, pestivirus enfeksiyonlarinin, Afyonkarahisar ilindeki ruminant abort vakalarinda énemli rol

oynadigint géstermektedir.
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INTRODUCTION

Botder Disease Virus (BDV), Bovine Viral
Diarrhoea Virus 1 (BVDV-1) and Bovine Viral
Diarthoea Virus 2 (BVDV-2) belong to the
Pestivirus genus of the Flaviviridae family, together
with  Classical Swine Fever Virus (CSFV).
Pestiviruses are  enveloped, single-stranded,
positive-sense RNA viruses genome of 12.5 kb in
length. Based on the genetic analysis, BDV isolates
have been segregated into seven clusters (BDV-1
to BDV-7) whereas BVDV has two genotypes:
BVDV-1 and BVDV-2 (Simmonds et al. 2012).
Pestivirus infections have been associated with
abortions,  mummified foetuses, infertility,
diarrhoea, respiratory disease and persistent
infection (PI) of the offspring (Nettleton et al.
1998; Munoz-Zanzi et al. 2004).

It has been reported that pestiviruses are not host
specific. Both BDV and BVDV can infect sheep,
goat, cattle and swine (Nettleton et al. 1998; Passler
and Walz 2010). Main route of transmission of
pestiviruses is horizontal via transiently infected
and PI animals. Furthermore, vertical transmission
occurs in all host species (Van Campen and Frolich
2001).

Pestivirus infection has a worldwide distribution.
Previous studies of abortion cases in ruminants in
different regions of Turkey identified pestiviruses
as the cause of abortion (Hasircioglu et al. 2009;
Azkur et al. 2011; Avci et al. 2013; Berber and
Sozdutmaz 2013; Tuncer-Goktuna et al. 2016; Ural
and Erol 2017; Bulut et al. 2018). Small ruminants
and cattle are important livestock  in
Afyonkarahisar province. Abortion in ewes and
heifers causes serious economic losses in the
livestock industry. Therefore, the aim of the
present study was to investigate the role of BDV
and BVDV in abortion cases of ruminants in the
Afyonkarahisar Province.

MATERIAL and METHOD

Sample collection

During January 2016 and December 2017, foetal
tissue samples (lung, liver, spleen, kidney and brain)
were collected from 74 aborted sheep foetuses and
27 aborted bovine foetuses from flocks and herds
where  abortion cases occurred in  the
Afyonkarahisar province. Details of the sampled
flocks and herds given in Table 1. Farmers
reported that animals were not vaccinated against
pestivirus infection in sampled flocks and herds.

RNA extraction and one step real-time duplex
RT-PCR

Foetal tissue samples were homogenised in PBS
using the TissueRuptor (Qiagen, Hilden,
Germany). Viral RNA extraction was carried out
from tissue homogenates using QIAamp Viral
RNA Mini Kit (Qiagen, Hilden, Germany)
according to manufacturer’s instructions. One step
real-time duplex RT-PCR was performed with
primers and probes that targeting 92 bp and 103 bp
consetved regions of the 5-UTR of BDV and
BVDV, respectively (Table 2). The protocol
described by La Rocca and Sandvik (2009) was
used for detection of pestiviruses. One step real-
time duplex RT-PCR reaction was carried out with
one step RT-PCR kit (Cat No. 210212, Qiagen,
Hilden, Germany) in a final volume of 25 pul
reaction mix which contained 5 ul 5 x RT-PCR
buffer, 200 uM of each dNTP, 1 uL enzyme mix,
0.4 uM of forward primer, 0.6 pM of reverse
primers, 0.5 uM of each probes and 2.5 pL of
sample RNA. Amplification was performed using
LightCycler 2.0 real time PCR machine (Roche
Applied Science, Indianapolis, IN, USA) with the
following conditions: reverse transcription step of
10 min at 50 °C and 5 min at 95 °C, followed by 45
cycles at 95 °C for 15 s and 60 °C for 30 s. The
samples that had a Ct value <35 were considered
positive.

One-step  RT-PCR  amplification  and
sequencing of 5' UTR region

Samples that were positive by real-time duplex RT-
PCR were subjected to one-step RT-PCR
amplification using primers 324 and 326 which
amplify a 288 bp region of the 5 UTR region
(Vilcek et al. 1994). The protocol described by
Vilcek et al. (1994) was used for detection of
pestiviruses. RT-PCR reaction was carried out with
one step RT-PCR kit (Cat No. 210212, Qiagen,
Hilden, Germany) in a final volume of 25 pl
reaction mix which contained 5 ul 5 x RT-PCR
buffer, 400 uM of each ANTP, 1 uL enzyme mix,
1 uM each primer, and 2.5 pL. of sample RNA.
Amplification was performed using MJ Research
thermal cycler with the following conditions:
reverse transcription step of 30 min at 50 °C and
15 min at 95 °C, followed by 40 cycles at 94 °C for
30 s, 50 °C for 30 s and 72 °C for 60 s and final
extension step in 72°C for 5 min. The PCR
products were analysed on 1.5% agarose gel stained
with Gelred (Biotium, USA) after electrophoresis
at 90 V for 60 min (Fig. 2). Amplified PCR
products were sequenced both the forward and
reverse directions on the ABI 3500XL DNA
Analyser (Applied Biosystems, USA) with the
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BigDye Terminator v3.1 Cycle Sequencing kit
(Applied Biosystems, USA) by Intron Saglik
Urunleri (Izmir, Turkey). Primers 324 and 326 were
used in sequence analysis. Phylogenetic tree was
constructed, via the neighbour-joining method
using MEGA software version 6, for the 5' UTR
region of pestiviruses with additional sequences
from GenBank. Kimura two-parameter model was
used to describe the evolutionary distances
between sequences.

Nucleotide sequence accession numbers

The 5" UTR region sequences reported in this
paper are available in the GenBank under accession
numbers MH395751 to MH395754.

Table 1. Districts where samples were collected
Tablo 1. Orneklerin toplandig: ilgeler

Statistical analysis

The difference in the detected rate of BDV and
BVDV was compared with Fisher’s exact test.
P<0.05 was considered to be statistically significant.

RESULTS

Detection of BDV and BVDV RNA by one
step real-time duplex RT-PCR

BDV RNA was detected in 9 of the 74 aborted
sheep foetuses whereas BVDV RNA was detected
in 6 of the 27 aborted bovine foetuses (Table 1).
Positive samples had Ct values between 20.17 and
34.06 (Fig. 1). There was no significant difference
between the detected rate of BDV and BVDV (P =
0.2193). Furthermore, no significant differences
were found between the districts where pestiviruses
were detected (P = 0.5294).

Districts No. of examined No. of positive No. of examined No. of positive
flocks flocks herds herds
City Center 8 1 3 1
Cay 7 2 2 1
Cobanlar 5 - 3 1
Dazkirt 8 1 4 -
Dinar 7 - 3 1
Emirdag 12 2 6 1
Hocalar 6 2 -
Thsaniye 7 - 1 -
Sinanpasa 4 1 2 -
Sultandag1 10 2 1 1
Total 74 9 27 6

Table 2. Details of the primers and probes used for detecting pestiviruses by one step real-time duplex RT-

PCR.

Tablo 2. Pestiviruslarin one step real-time dubleks RT-PCR ile saptanmasinda kullanilan primerler ve problar

Primets and Sequence (5' - 3") T?r.get Reference
Probes pestiviruses
106-F CCATRCCCDTAGTAGGACTAGC BDV-BVDV
190-R GYGTCGAACCAYTGACGACT BVDV La Rocca and
179-R GYGTYGAACTACTGACGACT BDV Sandvik (2009)
Probe-162 FAM-TGGATGGCYKAABCCCTGAGTACAG-EDQ BVDV
Probe-128 YY-ACTAGCYDTCGTGGTGAGATCCCTG-EDQ BDV

Sequence and phylogenetic analyses of the 5'
UTR region

Nucleotide sequences were obtained for two BDV
and two BVDV field isolates. The analysis of the 5'

UTR region sequences revealed that the homology
between two BDV field isolates was 82.7%
whereas the similarity with previously characterized
BDV isolates ranged from 60.5% to 87%. The
highest nucleotide homology was observed with
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previous Turkish isolate (BDV-Aydin-04). The
analysis of the 5' UTR region sequences revealed
that the homology between two BVDV field
isolates was 88.8% whereas the similarity with

previously characterized BVDV isolates ranged
from 70.2% to 96.5%. The highest nucleotide

Amplification Curves

homology was observed with previous Germany
isolate BVDV CP7 strain).

The phylogenetic tree based on 5" UTR region
sequences revealed that BDV field isolates in this
study belonged to BDV-7 cluster whereas BVDV
tield isolates were typed as BVDV-1 (Fig. 3).

Cycles

Figure 1. One step real-time duplex RT-PCR based on 5' UTR region of pestiviruses. Black
line: positive control, pink line: negative control, other colourful amplification curves:

positive pestivirus samples.

Sekil 1. Pestivituslarin 5" UTR bolgesine dayali one step real-time duplex RT-PCR. Siyah
cizgi: pozitif kontrol, pembe ¢izgi: negatif kontrol, diger renkli amplifikasyon egirileri: pozitif

pestivirus 6rnekleridir.

1 2 3 4 5 6 M PKNK

Figure 2. Agarose gel electrophoresis of RT-PCR product based on 5" UTR region of
pestiviruses, M: Molecular marker of 100 bp, Lane 1-6: Samples, Lane PK: Positive control,

Lane NK: Negative control.

Sekil 2. Pestiviruslarin 5' UTR bolgesine dayalt RT-PCR uriinlerinin agaroz jel elektroforez,
M: 100 bp molekiiler marker, 1-6: Ornekler, PK: Pozitif kontrol, NIC: Negatif kontrol.
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85 EF693994.1 92-F-7119 BDV-6
%0 L EF694003.1 06-F-0299/477 BDV-6
75 AMA418428.1 BDV-Burdur-05-TR BDV-7
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AY775178.2 Shimen-HVRI CSFV
100 Z.46258.1 C-strain CSFV
74 AF091661.1 Brescia CSFV

| AF461996.1 SN2T Tunisian
100 AF461997.1 SN1T Tunisian

87 M96751.1 SD1 BVDV-1
99 M31182.1 NADL BVDV-1
IF” 1395753 BVDV-TR/AFYONKARAHISAR-2017 BVDV-1

78 AF220247.1 CP7 BVDV-1
93 @ MH395754 BVDV-TR/AFYON KARAHISAR/Sultandagi/2016

96 ABS67658.1 Hokudai-Lab-09 BVDV-2
4|—|: U18059.1 890 BVDV-2
89

NC 012812.1 Th-04 KhonKaen Atypical pestivirus

P
0.02

Figure 3. Phylogenetic tree constructed based on the 5' UTR region sequences using the
Kimura two-parameter model. The BDV sequences obtained in this study are marked with
black triangle (A), and BVDV sequences are marked with round black spot ().

Sekil 3. Kimura 2 parametre yontemi kullanilarak olusturulan 5' UTR bolgesi sekanslarinin
filogenetik agact. Bu caligmada elde edilen BDV sekanslari siyah tg¢gen ile (A), BVDV

sekanslari ise siyah yuvarlak spotla (®) isaretlenmistir.

DISCUSSION

Pestiviruses are distributed worldwide, and cause
significant economic losses due to their impact on
health and reproduction (Nettleton et al. 1998;
Munoz-Zanzi et al. 2004). Pestiviruses are not
highly host-specific (Nettleton et al. 1998; Passler
and Walz 2010). Numerous studies have shown
that both BDV and BVDV strains infect sheep,
goat, cattle, swine and deer (Paton et al. 1995;
Strong et al. 2010). However, in the study BDV
RNA was only detected from aborted sheep
foetuses, and BVDV RNA was from aborted
bovine foetuses. Bulut et al. (2018) reported that
prevalence of BVDV in sheep abortion cases in the
Marmara and Eastern Anatolia regions in Turkey
was 10.10% (40/396), and they suggested that the
cause of BVDYV infection in sheep may be pasture
which contaminated with nasal drifts and saliva of
persistently infected cattle. Furthermore, a previous
study reported that close contact between small
ruminants and cattle increases the risk of pestivirus
transmission (Braun et al. 2013). In this study,
BDV positive aborted sheep foetuses were from
flocks which had only sheep for breeding, and
according to farmers’ report sheep and cattle were
not use same pastures. Therefore there was no
contact between sheep and cattle in BDV positive
flocks. This could explain why BVDV RNA was
not detected from aborted sheep foetuses.

The rate of pestiviruses in ruminant abortion cases
in this study was 14.9% (15/101). This finding is in
agreement with previous reports. Reported rates of
pestiviruses in ruminant abortion cases in different
regions of Turkey were between 0.93% and 66.6%
(Cokcaliskan  2002; Hasircioglu et al. 2009,
Albayrak et al. 2012; Avci et al. 2013; Tuncet-
Goktuna et al. 2016; Bulut et al. 2018).

In this study, BDV RNA was found in 9 (12.16%)
of the 74 aborted sheep foetuses. This result in
agreement with previous report (Hasircioglu et al.
2009), but was lower than previous field studies
that reported rates of the presence of pestiviruses
in aborted sheep foetuses were 24.7%, 47.3% and
66.6% in the Marmara region, west part of
Marmara region and Northern region of Turkey,
respectively (Albayrak et al. 2012; Tuncer-Goktuna
et al. 2016; Bulut et al. 2018). Possible explanations
for this result may be the detection method,
number of sampled animals and farm management.
In this study, BVDV RNA was found in 6 (22.2%)
of the 27 aborted bovine foetuses. This result in
agreement with previous report (Albayrak et al.
2012), but was higher than previous study that
detected BVDV antigen in 2.2% (2/92) of the
aborted calves (Ozturk et al. 2012). Furthermore,
Tuncer-Goktuna et al. (2016) detected pestivirus
antigen in 31 (51.6%) of the 60 aborted calves in
west part of Marmara region of Turkey. Possible
explanations for these discrepancies may be the
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number of sampled animals and number of
sampled farms, and detection methods.

Serological and virological studies have been
performed in the Afyonkarahisar province for
pestiviruses (Gur 2009; Gur et al. 2009). However,
molecular detection and genetic characterisation of
pestivituses in ruminant abortion cases in the
Afyonkarahisar province has not been previously
reported.

In previous studies, pestivirus isolates obtained
from small ruminants in Turkey were classified into
BDV-3, BDV-7 and BVDV-2 (Oguzoglu et al.
2009; Toplu et al. 2012; Yesilbag et al. 2014).
Phylogenetic analysis of partial 5 UTR revealed
that BDV field isolates in this study were of the
BDV-7 genotype with the previous Turkish isolates
(BDV-Burdur-05-TR  and BDV-Aydin-04-TR).
This result indicates that BDV-7 genotype is in
circulation in the sheep population in Turkey.

The 5" UTR genetic analysis using sequences for
pestiviruses revealed that BVDV field isolates in
this study belonged to the BVDV-1 genotype (Fig.
3). The circulation of BVD-1 genotype in Turkey
was also reported in previous studies (Yesilbag et
al. 2008; Aslan et al. 2015). Furthermore, BVDV-2
genotype was detected from cattle in Turkey
(Oguzoglu et al. 2010; Sarikaya et al. 2012; Yilmaz
et al. 2012). It seems that both BVDV-1 and
BVDV-2 are in circulation in cattle in Turkey.

In conclusion, a control programme for
pestiviruses has not been applied in Turkey.
Therefore, pestivirus infections are still animal
welfare problem. Infection with pestiviruses causes
serious economic losses in the livestock industry
due to abortion problems, death and reduced
reproductive performance. The results of this study
showed that pestivirus infection play important
role in ruminant abortion cases in Afyonkarahisar
Province. A control programme for pestivirus
infection will be beneficial to prevent economic
losses.
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