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Summary

Viral infections cause important problems and significant economic loses in sheep and goats that can be protected by an
investigation of infections. This study aimed to determine the sheep and goat viral infections including bluetongue virus (BTV), maedi-
visna virus (MVV) and caprine arthritis-encephalitis virus (CAEV) in Kirikkale city located in Central Anatolia region of Turkey. Blood
samples collected from 279 sheep and 146 goats were tested by ELISA, RT-nested PCR and nested PCR. It was detected that antibody
response to BTV (49.8%), CAEV (7.5%) and MVV (19.4%) were seropositivity values in all serum samples. BTV (2.87%) and MVV (9.25%)
antigens were detected in seropositive whole blood samples via RT-nested PCR and nested PCR but not CAEV. It was found that double
positive animals (14.6%) for MVV and BTV in sheep but not goat. As a conclusion sheep and goat were infected with naturally BTV,
CAEV and MVV in Kirikkale region. This study showed that this the first report for BTV, MVV and CAEV infections from Kirikkale region.
Therefore infections are needed to be further investigations to determine detailed survey studies.
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Kirikkale Yoresinde Bulunan Kii¢iik Ruminantlarda Mavidil,
Maedi-Visna ve Caprine Arthritis-Encephalitis Enfeksiyonlarinin
Serolojik ve Epidemiyolojik Arastirilmasi

Ozet

Viral enfeksiyonlar, koyun ve kecilerde yapilan arastirmalar ile 6nlenebilen 6nemli sorunlara ve ekonomik kayiplara neden olur. Bu
calismada mavidil virlisu (BTV), maedi-visna viriis (MVV), caprine arthritis-encephalitis virts (CAEV)'lerini iceren viral enfeksiyonlarin,
ic Anadolu bélgesinde yer alan Kirikkale ilinde bulunan koyun ve kecilerde belirlenmesi amaglanmistir. Kan érnekleri 279 koyun ve
146 keciden toplandi ve ELISA, RT-nested PZR ve nested PZR ile test edildi. Serum &rneklerinde antikor cevabi BTV (%49.8), CAEV
(%7.5) ve MVV (%19.4) seropozitiflik orani ile tespit edildi. Seropozitif tam kan 6rneklerinde RT-nested PZR ve nested PZR ile, BTV
ve MVV antijenleri sirasiyla (%2.87) (%9.25) oranlarinda belirlendi fakat CAEV belirlenemedi. Koyunlarda hem MV hem de BT'ye
karsi seropozitif hayvanlarin orani %14.6 oraninda saptandi. Sonug olarak Kirikkale yéresinde koyun ve kegilerde BTV, CAEV ve MVV
enfeksiyonlarinin dogal varliginin ortaya konuldugu bu calisma, bu yorede s6zii gecen enfeksiyonlarla ilgili yapilan ilk calismadir. Bu
nedenle enfeksiyonlarin belirlenmesi icin daha detayli siirvey arastirmalarina ihtiyag vardir.

Anahtar sozciikler: Koyun, Keci, Mavidil viriist, Caprine arthritis-encephalitis viriis, Maedi-visna viriis

INTRODUCTION

Bluetongue (BT) is an arthropod-transmitted disease  results in significant economics loses. Etiological agent is
and bluetongue virus (BTV), the etiological agent of blue- a non-enveloped double-stranded RNA virus belonging
tongue disease of wild and domestic ruminants which  to genus orbivirus of the family Reoviridae '. Twenty-four
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serotypes of BTV have been recognized world wide. The
disease can cause up to 100% morbidity and with 0-50%
case fatality rates in sheep % The vast majority of BT
infections are clinically unapparent. The virus is known to
be distributed around the world in countries located in
the tropics and subtropics, where Culicoides species are
present. Only around 50 of the 1.500 known Culicoides
species have been shown to be capable of developing a
fully disseminated transmissible BTV infection 3. BTV was
first described in the Cape Colony of southern Africa after
merino sheep were introduced into the region in the late
18" century, and was subsequently recognized in other
parts of Africa, Europe, the Middle East and Indian sub-
continent, the Americas, and Asia *. Bluetongue disease
has been almost found all region of Turkey since the first
outbreak seen in Turkey was in Syria border 1944-1947 >7.
Survey studies are the important to epidemiology of
BTV because it was hypothesized that Turkey could a
possible the BT gateway through European countries 32,
The distribution of Culicoides biting midges is known to
be influenced by weather and climate conditions such
as temperature, humidity, and rainfall °. To date there is
no evidence that any outbreak of BTV or any study BTV
infection and scientific data about kind of Culicoides spp
in the Kirikkale city where located near the Kizilirmak river
that is the longest river in Turkey. Diagnosis of BTV disease
is used many techniques such as virus isolation detection
of viral RNA with PCR or RNA hybridization, antigen
detection IFAT, ELISA, antibody detection ELISA o',
Although there is a vaccine for preventing BTV infections,
an animal vaccinated and protected from infection with
one serotype of BTV is not protected from subsequent
infections with other viral serotypes .

Small ruminant lentiviruses (SRLV) cause two different
diseases that are called maedi-visna virus (MVV) in sheep
and in goat’s caprine arthritis-encephalitis virus (CAEV)
are considered genetically as a single pathogen causing
a multisystemic inflammatory disease '*'*. MVV and CAEV
are a single-stranded RNA virus of the genus lentivirus in
the family Retroviridae ™. SRLVs include cause persistent
infections in target organs for instance the mammary
gland, the carpal joints, the central nervous system and the
lungs '°.While MVV recognized in the Iceland in 1933, CAEV
first recognized in the United Sates in 1974 ". Infection
is distributed almost worldwide and is responsible for
economic losses related to the drop of milk production,
lameness and interstitial pneumonia 8'°. In Turkey, the
presence of a MVV infection was first revealed among
sheep based on pathological observation conducted in
1975. Following first observation numerous studies have
demonstrated that infection is widespread in Turkey 222,
In Turkey, even though CAEV was firstly reported in 1994
there have been documented a few case and sero-
epidemiological studies about CAEV %%, To date, there is no
evidence that any outbreak of MVV or any CAEV infection
and scientific data in the Kirikkale, Central Anatolia Turkey.

MATERIAL and METHODS

Study Area and Sample Collection

The present study was conducted on two hundred and
seventy nine sheep and a hundred forty six goats during
the period from April to December 2010 at the Kirikkale,
Turkey. Samples were collected from all sheep and goat
within herds under investigation at the same time of
clinical examination. However animals used in this study
did not show any apparent clinical signs of BTV, MVV and/
or CAEV. Sera and whole blood samples were collected
from sheep and goat in Kirikkale province. While whole
blood samples were collected in EDTA coated tubes
(Vacutest, K3 EDTA; Arzergrande, Italy), blood samples
were collected into tubes (Vacutest, Arzergrande, Italy).
Blood samples allowed to clot at room temperature and
centrifuged at 1.200 rpm for 10 min on the same day and
sera were collected and kept at -20°C until ELISA work.

Enzyme Linked Inmunosorbent Assay (ELISA)

A commercial ELISA kit (Pourquier ELISA Maedi-Visna/
CAEV serum Screening, France) was used for the detection
of MVV antibody response according to the manufacturer’s
instructions. A commercial ELISA kit [Pourquier Blue-
tongue Competitive ELISA version: P00450/06 (Institude
Pourquier, France)] was used for the detection of BTV
antibody response according to the manufacturer’s
instructions. Samples were analyzed and calculated with
an automated ELISA reader at 450 nm (SIRIO S°® Elisa
Reader, Indonesia).

PCR Technique

To detect MVV or CAEV antigen, firstly DNA was
extracted from blood using a spin column system (DNAsy
Blood and Tissue Kit, Qiagen, Germany) according to the
manufacturer’s instructions. To detect CAEV antigen, the
first round PCR was run in reaction mixture contained
5 pl cDNA, 25 mM Tris-HCI pH 8.9, 50 mM KC1, 3 mM
MgCl,, 2 mM of dNTP mix, 10 pmol of each external primer
5’-CAAGCAGCAGGAGGGAGAAGCTG-3" and 5'-TCCTACCC
CCATAATTTGATCCAC-3" and 3 U Tag DNA polymerase
(MBI Fermentas) the expected PCR product size 296 bp.
Ten microliters nested PCR reactions were performed in
a reaction mixture with the same reagent composition
using the internal primers 5-GTTCCAGCA ACTGCAAACA
GTAGCAATG-3" and 5-ACCTTTCTGCTTCTTCATTTAATTT
CCC-3'the expected PCR product size 196 bp . To detect
MVV antigen, the first round PCR was run in reaction
mixture contained 5 pl cDNA, 25 mM Tris-HCI pH 8.9, 50
mM KCl, 2 mM of dNTP mix, 10 pmol of each external
primer 5-CAACARGGIGGIATMATAGAYTCIGG-3' and 5-AR
TGIGTRTARTCIACYTGCCA-3"and 3 U Taq DNA polymerase
(MBI Fermentas) the expected PCR product size 412
bp. Ten microliters nested PCR reactions were per-
formed in a reaction mixture with the same reagent



composition using the internal primers 5-GGG ATMATA
GAYTCGGGRTATCARGG-3'" and 5-TGGGTRTARTCGACYTGC
CARTG-3' the expected PCR product size 404 bp %. MVV
positive control was provided kindly by Dr. Dilek Muz
that is worked in the Department of Virology Faculty of
Veterinary Medicine University of Mustafa Kemal, Turkey.
Reaction conditions for nested PCR were as follows; 95°C
for 2 min, followed by 32 cycles of 95°C for 1 min, 60°C
for 1 min, 72°C for 1 min and finally a cycle of 72°C for 5
min. To detect BTV antigen, firstly RNA was extracted from
blood using a spin column system (QlAamp Viral RNA mini
kit, Qiagen, Germany) according to the manufacturer’s
instructions. Random primer (1.25 mM random primer;
Promega, Madison, WI, USA) was used in the first step
of cDNA synthesis. For this purpose, 10 ul viral RNA
was combined with 1 ul (0.5 pg) random primer and
preheated at 70°C for 10 min to denature secondary
structures. The mixture was cooled rapidly, and 2 pl
(100 mM) dNTPs, 5 pl 5X RT buffer, 1 yl M-MLV RT (200
IU/pl Promega, USA), 1 pl RNasin (MBI Fermentas) and
5 ul H,0 were added reaching to the total volume of
25 pl. The RT mix was incubated at 37°C for 60 min and
stopped by heating at 95°C for 10 min. The yield of cDNA
was checked by PCR signal generated from the internal
standard housekeeping gene, Ovies aries glyceraldehyde
3-phosphate dehydrogenase (GAPDH) (GenBank accession
number: DQ386891). The GAPDH forward primer was
5'- AGCTCGTCATCAATGGAAAGGC-3, and the GAPDH
reverse primer was 5-ATGGCGTGGACAGTGGTCATAA-3.
The cDNA stock was stored at -20°C until study. The first
round PCR was run in reaction mixture contained
5 ul cDNA, 25 mM Tris-HCl pH 8.9, 50 mM KC1, 2 mM
of dNTP mix, 10 pmol of each external primer 5-GTTC
TCTAGTTGGCAACCACC-3" and 5'-AAGCCAGACTGTTTCCC
GAT-3’" and 3 U Taq DNA polymerase (MBI Fermentas)
the expected PCR product size 274 bp. 10 ul nested
PCR reactions were performed in a reaction mixture
with the same reagent composition using the internal
primers 5-GCAGCATTTTGAGAGAGCGA-3" and 5'-CCCGA
TCATACATTGCTTCCT-3' the expected PCR product size
101 bp . Reaction conditions nested PCR reactions were
as follows; 95°C for 2 min, followed by 32 cycles of 95°C
for 40 s, 55°C for 1 min, 72°C for 40 s and finally a cycle
50°C 3 min and of 72°C for 5 min. BTV vaccine strain was
using as positive control provided kindly by Prof. Dr. Aykut
Ozkul that is worked in the Department of Virology Faculty
of Veterinary Medicine University of Ankara, Turkey.
All nested-PCR reactions were carried out in BO-PCR-5
thermal cycler (Hamburg, Germany). The InGenius LHR
(Syngene, Cambridge, UK) was used to see PCR amplicons
by using ethidium bromide staining after 1.5% agarose
gel electrophoresis.

RESULTS

It was collected samples from 425 sheep and goat in
the Kirikkale city, Central Anatolia of Turkey. It was found
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that rate of antibody response to BTV were in sheep 139
out of 279 (49.8%) seropositivity value. It was found that
rate of antibody response to CAEV were 11 out of 146
(7.5%) seropositivity values in the goat. It was determined
that rate of antibody response to MVV were 54 out of
279 (19.4%) seropositivity values in the sheep (Table 1).
Double seropositive animals 41 out of 279 (14.7%) for
MVV and BTV were determined in sheep but not in goat.
To determine BTV antigen, 139 whole blood samples (anti-
body positive for BTV) submitted for BTV diagnosis were
tested by RT-nested PCR. Firstly, we checked whether RT-
PCR assay was working or not. Therefore Ovies aries GAPDH
gene was targeted as an internal control. All samples
were shown GAPDH signal (Fig. 1A). After confirming RT
reaction by using GAPDH primers, first round of nested-
PCR was carried out by using external primers which
could be amplificated at the NS1 of the BTV genome and
are considered to amplify all BTV genome. PCR amplicon
of NS1 of the BTV genome was not demonstrable in first
round nested PCR including positive control for PCR
(Fig. 1B). When second round of PCR was carried out
internal primers for BTV, 4 out of 139 (2.9%) whole blood
samples were detected as a positive (Table 2 and Fig. 1C).
Detection of CAEV was carried out eleven samples that
are seropositive for CAEV nested PCR. However PCR signal
were not detected for CAEV in goat by using CAEV specific
primers (Table 2). Detection of MVV was carried out fifty
four samples that are MVV positive antibody response
nested PCR. PCR amplicon for MVV was not demonstrable

Table 1. Prevalence of BTV, MVV and CAEV in sheep and goat from Kirikkale
city in Turkey by using ELISA

Tablo 1. Kirikkale'de koyun ve kegilerde ELISA ile BTV, MVV ve CAEV
prevalansi

Number of Animals Used in This Study MVV-CAEV BTV
Number of Goat 146 *

Number of Sheep 279 279
Number of Seropositives Animals 65 139
Number of Seropositives Goat 11 -

Number of Seropositives Sheep 54 139
Number of Total Animals 425 279

* Goat did not tested for BTV (Kegiler BTV igin test edilmedi)

Table 2. Number of RT- nested PCR or nested PCR positive samples from
whole blood that were coincide with seropositive samples for BTV, CAEV,
Mw

Tablo 2. BTV, CAEV, MV seropozitif tam kan 6rneklerinden, RT-PCR-nested
PZR veya nested PZR pozitif érnek sayilari

PCR Results CAEV MvvV BTV
Positive Goat - - -*
Positive Sheep - 5 4
Number of Animals Used in for PCR 11 54 139

* Goat did not tested for BTV (Kegiler BTV igin test edilmedi)
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in first round nested PCR including positive control for
PCR. When second round of PCR was carried out internal
primers for MVV, 5 of 54 (9.3%) (Table 2) samples were
shown expected PCR product size (Fig. 1D).

Fig 1. RT-nested PCR with RNA extracted from clinical samples for BTV
and nested-PCR with DNA extracted from clinical samples for MVV (whole
blood). A.RT-PCR control, RT-PCR was carried out Ovies aries GAPDH primers.
Whole blood samples lane 1 (positive control for BTV), lane 2 (positive
clinical sample), lane 3 (negative clinical sample) and lane 4 (dH,0), Lanes M:
molecular length marker. B. First round RT-nested PCR for BTV was carried
out BTV external primers. Whole blood samples lane 1 (positive control for
BTV), lane 2 (positive clinical sample), lane 3 (negative clinical sample) and
lane 4 (dH,0), Lanes M: molecular length marker. C. Second round RT-nested
PCR for BTV was carried out BTV internal primers. Whole blood samples lane
1 (positive control for BTV), lane 2 (positive clinical sample), lane 3 (negative
clinical sample) and lane 4 (dH,0), Lane M: molecular length marker. D. Second
round nested PCR for MVV was carried out MVV internal primers. Sample lane
1 (positive sample), lane 2 (negative clinical sample), lane 3 (dH,0) and lane 4
(positive control for MVV), Lane M: molecular length marker

Sekil 1. Klinik 6rneklerden elde edilen RNA'lar ile BTV icin RT-nested PZR
(tam kan) ve klinik 6rneklerden elde DNA ile MVV icin nested-PZR. A. RT-PZR
kontrol, RT-PCR Ovies aries GAPDH primer ile kuruldu . Tam kan 6rnekleri hat
1 (BTV igin pozitif kontrol), hat 2 (pozitif klinik 6rnekler), hat 3 (negatif klinik
ornekler) ve hat 4 (dH,0), hat M: molekler agirlik markeri. B. BTV icin ilk round
nested RT-PZR, BTV dis primerleri ile kuruldu. Tam kan 6rnekleri hat 1 (BTV icin
pozitif kontrol), hat 2 (pozitif klinik 6rnekler), hat 3 (negatif klinik 6rnekler) ve
hat 4 (dH,0), hat M: molekiiler agirlik markeri. C. BTV icin ikinci round nested
RT-PZR, BTV i¢ primerleri ile kuruldu. Tam kan 6rnekleri hat 1 (BTV icin pozitif
kontrol), hat 2 (pozitif klinik 6rnekler), hat 3 (negatif klinik 6rnekler) ve hat
4 (dH,0), hat M: molekdler agirlik markeri. D. MVV igin ikinci round nested
PZR MVV i¢ primerleri ile kuruldu. Hat 1 (pozitif klinik 6rnek), hat 2 (negatif
klinik 6rnek), hat 3 (dH,0) ve hat 4 (MVV icin pozitif kontrol), hat M: molekuler
agirhk markeri

DISCUSSION

Many disease problems can be solved by an
investigation of animal populations rather than the
individual. The measurement of the amount of infectious
and non-infectious diseases in a population assists in
determining their importance and efficacy of control
campaign *. This study was carried out to determine the
BTV, MVV and CAEV infections in Kirikkale city of Turkey.

Currently, most vaccines used are modified live vaccines,
but a restricted number of inactivated vaccines are also
available and new types of vaccines are being developed.
The first epizootic of BT outside Africa was confirmed in
sheep on Cyprus in 1943 and a vaccine was successfully
used to control outbreaks of BT on Cyprus in 1946 and
1947. At the same time, BT was reported in Israel, Turkey
and probably Syria 3'. Prior to 1998, BTV only occurred
sporadically in Europe and following 1998 is known as
the invasion of the Western and Eastern Mediterranean
basin by Culicoides imicola, a tropical midge. In 2008, one
further step was reached in the invasion of the European
continent *. It was reported that 14.5% of sampled
animals have BT virus specific antibodies in Eastern and
South-eastern regions of Turkey #. It was announced that
BTV seroprevalence was 4.68% in sheep in Konya region
of Turkey *. Although BTV virus has different 24 serotypes,
virus has already been determined on the worldwide with
only type 4,9, 16 recognized within Turkey 2. Another study
showed that BTV seroprevalence was found 91.76% and
the specific frequencies were 72.16%, 42.05% and 36.93%
for serotypes 4, 9 and 16 in 352 cattle in north-eastern
Anatolian cities *. It was showed that the seroprevalance
of bluetongue was determined as 3% (6/200) in sheep,
11% (22/200) in cattle **. The present study was carried
out in Kirikkale city that is situated in central the Anatolia
region of Turkey in Asia. It lays 39° 52’ 53" north of the
equator and 33° 26’ 46” meridians east of Greenwich.
Kirikkale has a coastline with the majority lying along the
Kizilirmak River. The northern part of the region is hilly and
in many places at altitude ranges between 700 and 1450
meter. Extreme recorded temperatures range from -10°C
to 35°C at Kirikkale. Additionally there is no vaccination
for BTV in this city in sheep or goat. In present study,
139 out of 279 (49.8%) sheep have shown BTV specific
antibodies (Table 7). Unfortunately goat samples did not
incorporate in the study in order to limited fund. In this
study was found that PCR positive for BTV samples was
4 out of 139 (2.9%) whole blood (Fig 1C and Table 2). It
suggested that four sheep is viremic in the sampling time.
It was suggested that vaccination of sheep or goat will
help to take under control of BTV and Culicoides spp will
be combated according this results. This is first report BTV
infection for Kirikkale. BTV was found by South African,
French, American, and Icelandic researchers. Extensive
research into the pathology, etiology, and epidemiology
of this slowly progressive and ultimately fatal disease was



confirmed in several countries ', BTV infection is need
to further investigations to determine detailed sero-
epidemiological studies in goat and cattle and the
circulated serotypes to found vaccine which should be
contain serotype(s).

CAEV and MVV are considered to be genetically
distinct but antigenically related pathogens of goats
and sheep. SRLV infections seen on farms develop after
long incubation and a slow progression of disease to
death but in nature they may also have short latency and
cause acute leukoencephalitis and/or acute arthritis and
pneumonia in young kids or lambs with exceptionally
high mortality. SRLV is persistent infection a feature that
share with immunodeficiency-causing lentiviruses such
as MVV, CAEV ¥. Animals can not be effectively vaccinated
against SRLVs and MVV is prevalent in sheep populations
worldwide. For this reason seropositive sheep or goat
represent a marker of wild type infection. To date, MVV
seroprevalence data obtained in Turkey have been found
such as 23.9%, from 3.8% to 41.2%, and 1.2%. Recent study
showed 15.3% prevalence observed in the Istanbul
city 222, Additionally studies with regard to MVV in Turkey
that seropositivity was determined 26.7%, 23.9% and 10%
respectively '3 |t was announced that MVV sero-
prevalence during the study period ranged from 24% to
39% in Latxa sheep and from 77% to 80% in Assaf sheep *'.
In the present study it was found that rate of antibody
response to MVV were 54 out of 274 (19.4%) seropositivity
values in the sheep (Table 1). PCR finding for MVV showed
5 out of 54 (2.9%) animals were detected as a positive
(Fig 1D and Table 2). CAEV infects mostly goats and has
a global distribution in the world. Serological data was
shown in Australia, USA and, UK prevalence rates of 82%,
73%, 4.3%, respectively %%, Perspective of in the neighbor
of Turkey although there is no data with associated in
the Iran, Iraq, Syria, Azerbaijan, Armenia, Bulgaria and
Rumania, CAEV was just reported in Greece *. To date it
was suggested that there is no study in CAEV free countries
of neighbor of Turkey. The serologic examination was
carried out by AGID technique in 16 out of 808 (1.9%) for
CAEV in Turkey %. Even though one reported that all of
the sampled goats were negative for CAEV antibodies
eastern and south-eastern Anatolia, another researchers
was reported 7 out of 675 goats (1.03%) sampled were
positive for CAEV antibodies with cELISA, but no sero-
positivity was detected with AGID in the same region 2*%.
Researchers were carried out ELISA for detecting antibody
against to CAEV both adult goat (n=75) and their kids
(n=70). While adult goat did not show any clinical sign
for CAEV and were serological positive for CAEV, their
kids showing arthritis and encephalitis were confirmed
serological positive for CAEV using ELISA in Nevsehir city
that was very close to Kirikkale . In the present study it
was found that rate of antibody response to CAEV were 11
out of 146 (7.5%) in the goat (Table 1). However serological
finding did not supported by PCR. For diagnosing the
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infection, specific antibody detection methods as AGID,
ELISA are most frequently used. Molecular biological
techniques can be hampered by the low viral load in the
blood and the pronounced heterogeneity of the viral
genomes “. In the present study it was suggested that
virus could not be detected for low viral load and maybe
real time PCR could be solve this problem. As a conclusion
sheep and goat were infected with naturally BTV, CAEV and
MVV in the Kirikkale region. Additionally some sheep were
co infected with BTV and MVV. But there is no vaccination
or prevent to these infection. This study showed that this
is first report BTV, MVV and CAEV infection in the Kirikkale
and these infections are still available in the Central
Anatolia. Therefore infections are needed to be further
investigations to determine detailed survey studies.
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Ozet

Bu calismada, Karadeniz Bélgesinde yer alan 5 ilde (Samsun, Sinop, Ordu, Amasya ve Tokat) bulunan 200 sidir, 200 koyun
ve 223 tek tirnaklidan (114 at, 67 esek, 42 katir) alinan kan érnekleri kullanildi. Kan serumu érneklerinde mavidil antikorlarini
tespit etmek icin competitive ELISA (cELISA), akabane ve t¢ gin hastaligi antikorlarini belirlemek icin blocking ELISA ve equine
infeksiydz anemi antikorlarinin tespiti icin ise agar jel immunodiffuzyon testi (AGID) kullanildi. Elde edilen verilere gére mavidil
enfeksiyonunun seroprevalansi koyunlarda %3, sigirlarda %11; akabane enfeksiyonunun seroprevalansi koyunlarda %0.5,
sigirlarda %?22; t¢ gin hastaligi seroprevalansi ise sigirlarda %13.5 olarak belirlendi. Tek tirnaklilarda equine infeksiyéz anemi
virusuna Karsi antikor tespit edilemedi.

Anahtar sézciikler: Akabane, equine infeksiyéz anemi, Karadeniz bélgesi, Mavidil, Seroprevalans, Ug giin hastaligi

Seroprevalence of Some Arboviral Infections Transported Blood
Sucking Insects in Ruminants and Equids in Middle Blacksea Region
in Turkey

Summary

In this study, serum samples collected from 200 cattle, 200 sheep and 223 equids (114 horse, 67 donkey, 42 mule) in five
province include (Samsun, Sinop, Ordu, Amasya and Tokat) in Blacksea Region. The seroprevalances were detected for
bluetongue by competitive ELISA (cELISA), for akabane and bovine ephemeral fever by blocking ELISA, and for equine
infectious anemia by agar gel immunodiffusion test (AGID). According to obtained data, the seroprevalance of bluetongue was
recorded as 3% (6/200) in sheep, 11% (22/200) in cattle, the seroprevalance of akabane was recorded as 0.5% (1/200) in
sheep, 22% (44/200) in cattle, the seroprevalence of bovine ephemeral fever infection was found as 13.5% (27/200) in cattle.
No antibody against EIAV was detected in equids.

Keywords: Akabane, Equine infectious anemia, Blacksea region, Buetongue, Seroprevalence, Bovine ephemeral fever

GIRIS

Vektorler vasitasiyla evcil hayvanlari enfekte eden
viruslar, gesitli formlarda enfeksiyon tablosu olusturarak
dnemli ekonomik kayiplara neden olmaktadir. Ulkemizde
mavidil (BT, bluetongue), akabane (AKA), lg¢ gin has-
taligi (BEF, bovine ephemeral fever) ve equine infeksiyoz
anemi (EIA) vektorlerle nakledilen dnemli viral enfek-
siyonlardandir.

Mavidil virusu Reoviridae familyasinda, Orbivirus
genusu icinde yer alir. Etkenin bilinen 24 serotipi vardir *2.

Koyun, kegi, sigir, manda, geyik, antilop, ceylan, deve
gibi bir¢cok evcil ve yabani ruminant etkenin konakgi
spektrumundadir. Sigirlar, enfeksiyonun en 6nemli rezer-
vuari olup, genellikle klinik belirti géstermezler. Koyun,
keci ve geyik gibi bazi yabani ruminantlarda enfeksiyon,
ates, depresyon, salivasyon artisi, mukoprulent burun
akintisi, yliz 6demi, agiz mukozasinda hiperemi ve llser,
koronitis, kas gugstzIlUgu gibi klinik belirtileri takiben
olumle sonuglanir **. Enfeksiyonun epidemiyolojisinde
rezervuar, vektor ve iklim en énemli faktorlerdir °.
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Mavidil virusuna vektorlik yapan sineklerin (Culicoides
spp.) simdiye kadar 1210 tirl belirlenmis olup, bunlar-
dan yalniz 15 tanesi mavidil virusunun bulasmasinda rol
oynamaktadir. Mavidil virusunun transovarial nakli s6z
konusu degildir °. Bugiin icin mavidil enfeksiyonu genel-
likle tropik ve subtropik bolgelerde gorilse de, 50. kuzey
paralel ile 35. gliney paralel arasindaki tim cografyada
enfeksiyonun varligi bilinmektedir 2.

Akabane virusu (AKAV) Bunyaviridae familyasinda,
Orthobunyavirus genusu iginde yer alir °. Enfeksiyon
koyun, keci ve sigirlarda arthrogriposis-hydranencephaly
(AH), abort, fotal mumifikasyon, erken dogum ve 6li
yavru dogumu gibi konjenital anomalilere neden olur.
Enfeksiyon sigirlarda subklinik seyreder ***2. Afrika, Asya
ve Avustralya’da enfeksiyonun varligi bilinmektedir %7,

Ug giin hastaligi virusu (BEFV), Rhabdoviridae famil-
yasl icinde Ephemerovirus genusu iginde yer alir **. Sigir
ve mandalarda ani beden isisi artisi, depresyon, topallik
gibi belirtilerle baslayip, kisa bir siire iginde iyilesme
oldugundan dolayi lg¢ giin hastaligi olarak adlandi-
rilmaktadir **. Bugiin icin enfeksiyonun varhgi, Avus-
tralya, Japonya, Afrika, Asya ve Ortadogu’da bilinmek-
tedlr 13,14,16,20,21'

Akabane virusu ile Ug¢ glin hastaligl virusunun bulas-
masinda Aedes, Culex, Anopheles ve Culicoides genusu
icindeki bazi sinek tirleri rol almaktadir ***%,

Equine infeksiyoz anemi virus (EIAV), Retroviridae
familyasinda, Lentivirus genusu iginde yer alir 2. Enfek-
siyon sadece tek tirnaklilarda goriilmekte olup, trombo-
sitopeni, anemi, asiri kilo kaybi, bedenin alt kisimlarinda
odem, degisken bir ates ile karakterize bir klinik tablo
olusturur *. Enfeksiyona yakalanip iyilesen tek tirnakhlar
virusu 6mur boyu tasirlar . Enfeksiyon diinyada yaygin
olarak gorilmektedir *.

Equine infeksiyoz anemi virusunun bulasmasindan,
Tabanidae familyasinda, Stomoxys, Chrysops, Tabanus,
Hybomitra genusunda yer alan bazi sinekler ile iatroje-
nik faktorler sorumludur 2%,

Bu calismada, Karadeniz Bolgesinde ruminant ve tek
tirnakhlarda sokucu sineklerle nakledilen bazi viral has-
taliklarin seroprevalansinin ortaya konulmasi amaglanmistir.

MATERYAL ve METOT

Serum ornekleri

Calismada, 2007 yilinda Karadeniz Bolgesinde
(Samsun, Sinop, Ordu, Amasya, Tokat) halk elinde
yetistirilen 200 adet sigir, 200 adet koyun ve 223 adet
tek tirnakhdan (114 at, 67 esek, 42 katir) kan serumlari

orneklendi (Tablo 1, Sekil 1). Sigir ve koyun kan serum-
lari her ilcedeki ayni yerlesim birimlerinden esit sayida
olmak lzere 10’ar adet temin edildi. Serum &rnekleri
56°C’de 30 dakika slreyle inaktive edildikten sonra
kullanilincaya kadar -20°C’de saklandi.
Tablo 1. Serum drnegi alinan iller ve ilceleri

Table 1. Provinces and their towns in which serum samples were
obtained

Samsun Sinop Ordu Amasya Tokat
Ayvacik Merkez Korgan Goyniicek  Turhal
Asarcik Boyabat Mesudiye  Merkez Merkez
Tekkekoy Duragan Persembe  Suluova Almus
Terme Gerze Gulyal Merzifon ~ Resadiye
KARADENIZ
siNop
X
x X SAMSUNX
X X
X . X
X g X ORDU X
k % X
AMASYA
X ® toxar %
X : X
X AX

Sekil 1. Serolojik tarama icin 6rneklemenin yapildigi yerler
Fig 1. Locations of flocks and herds sampled for serosurvey

Enzyme Linked Immunosorbent Assay (ELISA)

Orneklenen sigir ve koyun kan serumlari mavidil
antikorlari yoniinden cELISA, AKAV ve BEFV antikorlari
yoniinden, blocking ELISA ile incelendi. Bu amagla ticari
olarak temin edilen cELISA (VMRD Inc.,Pulman, WA,
USA) ve blocking ELISA (EMAI, Camden, NSW, Australia)
kitlerinden yararlanildi. Testler Uretici firmalarin pro-
sedirine uygun olarak yapildi. Test pleytleri, 450 nm
filtre absorbans degerleri okunarak, sonuglar hesaplandi.

Agar Jel Immunodiffiizyon Testi (AGID)

Orneklenen tek tirnakl kan serumlari EIAV antikorlari
yoninden ticari olarak temin edilen AGID test kiti
(IDEXX, Westbrook, USA) ile kontrol edildi. Test Uretici
firmanin prosediiriine gore yapildi.

BULGULAR

Kan orneklerinde mavidil virusuna karsi seropozitiflik
orani sigirlarda %11, koyunlarda %3 olarak tespit edildi.
Materyal saglanan iller icin seropozitif oranlari sigirlarda



%2.5-25 olarak belirlenirken, sadece iki il i¢in koyunlarda
seropozitiflik (%5 ve %10 oranlarinda) saptandi. AKAV
enfeksiyonu igin seropoziflik oranlari sigirlarda %22, ko-
yunlarda %0.5 olarak bulundu. Materyal saglanan iller-
den Ordu, Samsun ve Sinop’ta sigirlarda AKAV’a karsl se-
ropozitiflik oranlari sirasiyla %62.5, %40 ve %7.5 olarak be-
lirlendi. Orneklenen koyunlarda ise AKAV’a karsi sadece
Tokat (%2.5) ilinde seropozitiflik tespit edildi. BEFV enfek-
siyonu yoninden seropozitiflik orani érneklenen popu-
lasyon icin %13.5 olarak bulundu. illere gére BEFV’a karsi
seropozitiflik oranlari Sinop, Amasya ve Samsun‘da sira-
siyla %37.5, %27.5, %2.5 olarak belirlendi (Tablo 2). Tek
tirnaklilardan saglanan kan 6rneklerinin timi EIAV’e
karsi antikorlar yoniinden negatif olarak belirlendi.

Tablo 2. BTV, AKAV ve BEFV seropozitif hayvanlarin say: ve oranlart

Table 2. The number and ratio of BTV, AKAV and BEFV sero-
positive animals

Sigir Serumu Koyun Serumu

il Adet * Ab (%) Ab (%)
BTV AKAV BEFV BTV AKAV
Samsun 40 8(20) 16 (40) 1(2.5) - -
Sinop 40 125 3(75 15@375) 2(5 -
Ordu 40 10 (25) 25(62.5) - - -
Amasya 40 1(2.5) - 11 (27.5) 4 (10) -
Tokat 40 2 (5) - - - 1(2.5)
Toplam 200 22 (11) 44 (22) 27 (13.5) 6(3) 1(0.5)

* Her iki tiir icin test edilen serum sayiaridir

TARTISMA ve SONUC

Bu ¢alismada, Karadeniz Bolgesindeki 5 ilde (Samsun,
Sinop, Ordu, Amasya ve Tokat) sigir, koyun ve tek tirnakl (at,
esek, katir) hayvanlarda kan emici sineklerle bulasan bazi
viral hastaliklarin seroepidemiyolojisi arastirildi. Elde edi-
len veriler, bolgede farkh tirlere iliskin kan emici sinek-
lerle bulasan viral hastaliklar yoniinden yapilan ilk bildirimdir.

Tirkiye'de ilk defa 1944 yilinda tespit edilen mavidil
enfeksiyonuyla ilgili, Dogu ve Gineydogu Anadolu *#?°%¢%,
Akdeniz ve i¢ Anadolu %, Marmara ve Ege Bolgesi’nde
163334 koyun ve sigirlarda pek cok calisma yapilmistir.
Enfeksiyonun seroprevalansi koyunlarda %1-36.04,
sigirlarda %2.3-88 arasinda tespit edilmistir. Bu ¢alis-
mada ise Karadeniz bolgesinde incelenen 5 ilde bulunan
20 ilcede vyetistirilen sigirlarda %11, koyunlarda ise %3
oraninda seropozitiflik saptandi. Bu ¢alismanin sonug-
lari, Glkemizde yapilmis diger ¢alismalarla kiyaslandi-
ginda, mavidil virus enfeksiyonun Karadeniz bolgesi’nde
daha disik seroprevalansa sahip oldugu sonucuna varil-
di. Bolgede en yiiksek mavidil seropozitifliginin tespit
edildigi Ordu (%25) ve Samsun (%20) illerinde, 6zellikle
baraj goli bulunan sulak alanlar agisindan zengin ilceler
(Samsun’da Tekkekdy ve Ayvacik, Ordu’da Gilyal ve Per-
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sembe ilgeleri) icin pozitif hayvan sayisinin %50’ye kadar
ulastigi belirlendi. Bu yiksek seropozitiflik oraninin,
enfeksiyonu tasiyan vektoriin bu alanlardaki yayginh-
ginin bir gostergesi olabilecegi kabul edildi. Bélgede
karasal iklimin hikim strdigu illerde (Amasya, Tokat)
seropozitiflik oranlarinin disiik olmasinin da (%2.5-10),
enfeksiyonu tasiyan vektorler ve iklim kosullari iliskisi
cercevesinde degerlendirilmesi gerektigi diistinildi.

Sigirlarin enfeksiyon igin rezervuar olmasi, bolgedeki
kiicik ruminantlar igin potansiyel bir tehlike olusturmak-
tadir. Tlrkiye’de mavidil enfeksiyonu seroprevalansinin
koyun ve sigirlarda beraber arastirildigi ¢alismalarin
132730313 hazilarinda koyunlarda, bazilarinda ise sigirlarda
daha yuksek seropozitiflik tespit edilmistir. Bu ¢alismada
ise, seroprevalans koyunlara oranla sigirlarda daha yik-
sek bulunmustur. Calismalarda seroprevalansin sigir ve
koyunlarda farkh oranlarda tespit edilmesi, 6rneklenen
hayvan sayisina, irk duyarliligina, yasa, 6rnekleme done-
mi gibi faktorlere baglh oldugu disiinilebilir.

Turkiye’de sigir ve koyunlarda akabane virus enfek-
siyonuyla ilgili yapilan ¢alismalarda ****, enfeksiyonun
koyunlarda %8.1, sigirlarda %0.14-27.98 oranlari ara-
sinda oldugu bildirilmistir. Bu ¢calismada ise akabane en-
feksiyonunun seroprevalansi koyunlarda %0.5, sigirlarda
%22 olarak saptandi. Yapilan galismalarla karsilastirildi-
ginda, ozellikle Ordu (%62.5) ve Samsun (%40) illerinde
sigirlarda yiksek oranda seropozitiflik tespit edildigi belir-
lendi. Sigirlarda seropozitifligin sahilde yer alan illerde
gorilmesi ve ozellikle bu illerin sahilde yer alan ilgele-
rinde %90’a varan bir seropozitiflik tespit edilmesi, vek-
torlerin nemli, sulak ve rakimi diisiik yerlerde daha yogun
ve akabane virus yoniinden oldukca yiksek oranda tasi-
yici oldugunu ortaya koymaktadir. Bu verilerden hareketle,
son vyillarda siklikla Ordu ve Samsun illerinde klinik ola-
rak ihbari yapilan amorosis (kér buzagi) olgularinin etiyo-
lojisinde rol oynayabilecek etkenler icinde akabane viru-
sunun da degerlendirilmesi gerektigi distinilmektedir.

Ulkemizde yapilan calismalarda *** ii¢ giin hastalig
enfeksiyonunun seroprevalansi sigirlarda %8.0-9.2 ara-
sinda oldugu saptanmistir. Bu calismada, enfeksiyonun
seroprevalansi %13.5 olarak bulundu. Yapilan ¢alisma-
larla kiyaslandiginda, 6zellikle Sinop (%37.5) ve Amasya
(%27.5) illerinde enfeksiyonun yiliksek oranda bulun-
dugu gorilmektedir. Enfeksiyonun hem nemli ve iliman
hem de karasal iklimin hiikiim stirdtGg illerde gérilmesi,
buna karsin benzer konumdaki diger illerde (Tokat,
Ordu) hig belirlenmemesi, vektorin her iki iklim kusa-
ginda bulunmasina karsin populasyon dinamiginde mik-
roklimanin etkili oldugu distiiniilmektedir.

Turkiye’de EIAV enfeksiyonunun seroprevalansina ait
daha 6nceki ¢alismalarda **? oldugu gibi bu calismada
da seropozitiflik ortaya konamadi.
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Sonug olarak bolgede kan emici sineklerle bulasan
enfeksiyonlarin, serolojik veriler yaninda virolojik olarak
da arastirilmasi gerekmektedir. Sigirlarda mavidil ve
akabane seroprevalansinin Ordu ve Samsun illerinde
diger illere gore daha yiiksek olmasi ve ayni hayvanlarda
hem mavidil hem akabane antikoru tespit edilmesi
bulasmada rol oynayan vektériin her iki virusu da tasiyor
olabilecegi ihtimalini akla getirmektedir. Boélgede sinek
populasyonlarinda etken izolasyon galismalarinin yapil-
masinin her iki enfeksiyonla miicadele igin de faydali
olabilecegi gibi bolge i¢in enfeksiyonu tasiyan vektor
tlrlnin tespiti de gercgeklestirilmis olacaktir.
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