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Abstract: In this research, seroprevalence of BTV serotypes (BTV-9, BTV-16) were nvestigated in 740 cattle
sera collected from 9 provinces in Southeast Anatolia Project Area in Turkey. Virus neutralization test was used
to discriminate antibody response against BTV serotypes. The overall seroprevalence of BTV was recorded
as 31.76%, comprising individual percentages for BTV-9 and BTV-16 were 20.00 and 22.03%, respectively. In
the study, the seroprevalence of blue tongue virus mfection in GAP varied between 20.90 and 52.17% on the
province basis, whilst antibody percentage for BTV-9 and BTV-16 were found in GAP varied between 8.60 and

32.39%, 11.94 and 49.28%, respectively.
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INTRODUCTION

Bluetongue (BT) is an arthropod-borne disease,
which 1s characterized by fever, congestion, cedema,
haemorrhages, hyperemia and ulceration of oral mucosa,
coronitis and lameness in domestic and wild ruminants
(Roy, 2002). Tn addition, this virus is responsible for fetal
death, congenital defects and reproductive failure in cattle
(Murphy et al, 1999). Bluetongue Virus (BTV) is
clagsified in Reoviridae family genus Orbivirus, having
double stranded RNA genome, which consists of ten
segments. At present, 24 internationally recognized
serotypes of the virus have been reported (Gibbs and
Greiner, 1994; Mertens, 1999, Roy, 2002).

BTV was observed in 19th century in Africa but
described in 1902 (Herald, 1954) and one of the first
reports out of Africa was from Cyprus in 1943, The first
outbreak seen in Turkey was in Hatay in 1944-1947. This
outbreak was deflated by strict measures. The second
appearance was in Aegean region i 1977, later on
Marmara and Mediterranean regions have been affected.
The virus was identified as BTV Type-4 (Urman et al.,
1979, Yonguc et al, 1982). The disease was detected
serologically and virologically in many studies so far and
type 4, 9 and 16 were 1dentified in Turkey.

The Southeastern Anatolia Project (GAP) is a
multi-sector and integrated regional development effort
approached 1n the context of sustainable development.
The project area covers nine admimstrative provinces
(Adiyaman, Batman, Diyarbakir, Gaziantep, Kilis, Mardin,
Siirt, Sanliurfa and Sirnak) in the basins of the Euphrates
and Tigns and m Upper Mesopotamia. The water

resources development component of the program
envisages the construction of 22 dams and 19 hydraulic
power plants and irrigation of 1.82 million hectares of land.
The one of basic objective of GAP is development
stockbreeding 1 many parts of region that 1s unsuitable
for agriculture and irmgation. From this point of view,
investigate viral diseases are more helpful to be
successful in this purpose (Ozgunlulk, 2003).

BTV 1s called as non-infectious arthropod-borne
disease and blood sucking midges play role in
transmission between infected and susceptible animals.
of this study is to detect the
seroprevalence the local serotypes (serotype 9 and 16) of
Bluetongue Virus in the Southeastern Anatolia Project
(GAP) area.

Main objective

MATERIALS AND METHODS

Serum samples used in this swvey were collected
between May 2001 and July 2002 from 9 provinces namely
Adiyaman, Batman, Diyarbakir, Gaziantep, Mardin, Kilis,
Siirt, Sanliurfa and Sirnak located in Southeastern
Anatolia Project area. There were a total of 740 samples
from cattle analyzed (Table 1). All the sampled animals
were older than 1 year old and randomly selected from
privately owned small capacity family farms. There was no
clinical disorder recorded during the sampling and no
vaccmation program had been applied against viruses
examined in this study. Serum samples were heat
mnactivated at 56°C for 30 min and stored at -20°C, until
testing.
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Table 1: Seropositivity rates of BTV-9 and BTV-16 in cattle populations detected according to provinces

Serop ositivity rate

Onty Two Onty
BTV-9(H) BTV-16 (1) BTV-9(H) serotypes () BTV-16 (1) Total () Total (=)
No. of

Provinces animals No. % No %% No % No % No % No % No %

Adiyaman 75 14 18.67 15 20.00 10 13.33 4 5.33 11 14.67 25 33.33 50 66.67
Batman 117 18 15.38 16 13.68 10 8.55 8 6.84 8 6.84 26 2222 91 77.78
Diyarbakir 94 21 22.34 16 17.02 7 7.45 14 14.89 2 2.13 23 24.47 71 75.53
Gaziantep 93 8 8.60 20 21.51 2 2.15 6 6.45 14 15.05 22 23.67 71 76.34
Mardin 85 21 24.71 16 18.82 16 18.82 5 5.88 11 12.94 32 37.65 53 62.35
Kilis 69 17 24.64 25 36.23 6 8.70 11 15.94 14 20.29 31 44,93 38 55.07
Siirt 71 23 32.39 13 18.31 13 18.31 10 14.08 3 4.23 26 3662 45 63.38
Sanliurfa 69 18 26.09 34 49.28 2 2.90 16 23.19 18 26.09 36 5217 33 47.83
Simak 67 8 11.94 8 11.94 6 8.96 2 2.99 6 8.96 14 20.90 53 79.10
Total 740 148 20.00 163 22.03 72 9.73 76 10.27 87 11.76 235 31.76 505 68.24

Bluetongue Virus serotypes (BTV-9, BTV-16) were
used m Virus Neutralization Test (VNT). BTV-2 and BTV-
16 serotypes were originated from Department of Virology
at Ankara Umversity, Faculty of Veterinary Medicine,
Ankara, Twkey. Vero cell line was employed for
propegation and neutralization steps of viruses. Cell
cultures were grown in Dulbecco’s MEM supplemented
with 10% Foetal Calf Serum (FCS).

Serological screening was performed using a VNT as
previously described (Karaoglu et af., 2007). This assay
is serotype specific and sensitive for serological
screening of viral infections. Serum samples were used in
1: 10 dilutions in order to detect antibodies against BTV-9
and BTV-16. Two subsets of sera were tested for ther
neutralizing activity against BTV serotypes. The 50 ul
serumn samples i duplicate were mixed with equal volume
of 100 TCTDS50 diluted BTV suspensions in 96-well plates.
After neutralization at 37°C for 1 h, 50 uL of Vero cell
suspension was added all wells used of the 96-well plate.
Test results were evaluated by inverted light microscope
after 4-5 days of incubation m 5% CO, atmosphere at
37°C. All the wviruses used in present study are in
cytopathogenic nature thus, inhibition of virus growth
mndicated by non-destructed monolayers of cell cultures
was evaluated as indicator of virus neutralization. For
scoring a sample as positive for the mvestigated
antibodies, both wells used for the same sample were
asked to be free of cytopathogenic effect.

RESULTS AND DISCUSSION

Among 740 amimals, 505 (68.24%) were free of
antibodies to both of tested viruses, while only 235
(31.76%) samples were positive for antibodies to two
serotypes. Commonly, antiviral antibodies were detected
agamst two viruses in the same animal 76 (10.27%). Total
of 72 (9.73%) anmimals were found seropositive for BTV-9,
while 87 (11.76%) samples were positive for antibodies to
BTV-16 (Table 1).

According to the results of this study, average rate
of BTV-16 m cattle have been found higher than BTV-9,
but higher seropositivity for two serotypes was varied
between provinces.

Prevalence of BTV-9 antibodies in Southeastern
Anatolia Project area varied between 8.60-32.39% in
province basis. The highest BTV-9 prevalence detected
was 32.39% m Siurt province, which i1s followed by
Sanliurfa (26.09%), Mardin (24.71%), Kilis (24.64%),
Diyarbakir (22.34%), Adiyaman (18.67%), Batman
(15.38%), Sirnak (11.94%) and Gaziantep (8.60%)
provinces. The seroprevalence of BTV-16 was found
between 11.94-49.28% in the study. The highest
seroprevalence of BTV-16 was mn Sanliurfa (49.28%)
province, which was followed by Kilis, Gaziantep,
Adiyaman, Mardin, Sirt, Diyarbakir, Batman and Sirnak
provinces, with 36.23, 21.51, 20.00, 18.82, 18.31,17.02,13.68
and 11.94%, respectively (Table 1). Probably, it depends
on presence of serotype and sensitive animals. This
situation indicated that the GAP area suitable for midges
activity and have risk for other midges-bome infections.

Many studies have been performed mn different parts
of Tukey for BTV-4. This study indicated that the BTV
infection have been mtensively seen in the South East
Anatolia, Mediterranean region, Aegean Coast and
Marmara Region n Turkey. Burgu ef al. (1992) performed
a seroswvey among sheep and cattle in the South,
Southeast and Aegean region, the proportion found as
25 and 15.5%, respectively. Bolat (1986) examined 1290
blood serum samples collected from sheep in Eastern and
Southeastern Anatolia regions. They found 7.29-16.23%
seropositivity m the East and Southeast. BTV-4 was
studied within another serosurvey in cattle of eight
Northeast Anatolia provinces and seropositivity rate was
reported as 36-72% (Yildirim and Burgu, 2005).

Karaoglu et al. (2007) performed serosurvey in cattle
in Trace, the proportion found as 69,04, 71,38 and 80,20%
for BTV-4, BTV-9 and BTV-16, respectively. In this study,
seropositivity rates BTV-9and BTV-16 (20.00 and 22.03%)
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were found much less than the seropositivity rates
(71.38 and 80.20%) as detected by Karaoglu et al. (2007).

Ozgunluk (2003) determining seropositivity rates of
BTV-4 mfections 1in cattle mn Southeastern Anatolia
project area detected 52.58% seropositivity by VINT. This
study was performed in same region and found
seropositivity rates for other serotypes (BTV-9 and BTV-
16) lower then BTV-4. This finding addressed that BTV-4
is widespread in GAP area but other serotypes must take
under consideration to preventive measures for BTV
infection.

Bluetongue 1s an economically important infection of
ruminants that causes serious decreases in reproductive
ability, abortions and congenital malformations
(Murphy et al, 1999). There are 3 major components
recognized m the epidemiology of the infection such
as reservoir ammal, vector and climatic conditions.
The most mmportant reservoir is cattle and they can be
infected rarely (Gibbs and Greiner, 1994; Gorman, 1990).
The viraemia lasts about 100 days 1 cattle
(Luedke et al, 1977), while only 30 days in sheep
(Goldsmith et al., 1975). Thus, it 1s reported that cattle
play an active role either in transmitting the virus or
n  passaging the vious to appropriate climatic
condition over winter, in which the vector midges
are biologically in-effective (Goldsmith et al, 1975
Luedke et al, 1977).

It 15 known that the vector midges (Culicoides sp.)
has approximately, 1000 sub-species in tropical and
sub-tropical regions, in which proper ecologic situations
have been provided for their life cycle. However, only 17
of them have directly been related to transmission of the
BTV. Bluetongue virus infection of ruminants are
commonly seen in most of the tropical and subtropical
regilons between 35° South and 40° North latitudes, in
which Culicoides midges are extremely effective
(Gibbs and Greiner, 1994; Hawlkes, 1996). Culicoides sp.
responsible of transmitting project disease have been
investigated in Turkey and 57 species of them have
previously been identified (Karaoglu et al, 2007).
Mellor et al. (1995) have identified 13 Culicoides sp. in
Southern, Southeastern and Western Turkey, in which
congenitally.

GAP 13 one of the biggest regional development
projects in the world, aiming to increase the use of water
mn farming in 1.764.372 ha area with 22 dams and large
water canal net. Eight dams and 10 watering projects were
completed and watering started m 1995. To date, it has
reached nearly 12% of the aimed area. The climate of GAP
area 1s suitable for Culicoides sp. With the putting mto
practicing of the envisaged projects, ecological changes,
merease 1n the fly populaton and prevalence of
arthropod-borne diseases.

BTV-4 was reported previously, by means of this
study, valuable data were obtained on BTV-9 and BTV-16
GAP area. These data leaded to figure out the occurrence
of the two serotypes province basis of GAP. Results
indicated that high prevalence of BTV infection may
reflect the presence of novel serotypes of BTV in the
region. The well-known features of the disease, such as
plurality and persistency m cattle may complicate local
attempts to eradicate and/or control the disease.

Preventive approaches based on the fight with vector
midges
unsuccessful. Because of the region, which located next
to Syria and Irag, in addition to near to Iran has an
adequate geographic position and climatic feature,

are accepted as to be non-practical and

various vector-borne exotic diseases able to invade the
country from its neighboring countries.

The most valuable protective and
measurement against BT 18 effective vaccination.
However, presence of several serotypes m country
should take into consider in both preparation and
administration of the vaccine as there i3 no close
antigenic relation between BTV serotypes. According to
this study, at least three serotypes of BTV exist in the
region. Therefore, successful protection against BT can

control

be achieved by using polyvalent vaccines included of
local BTV serotypes.

CONCLUSION

Antibody against BTV-9 and BTV-16 were detected
in all provinces located n the region. Ecologic alternation
caused by the project would cause an increase in the
population of bitting midges and their increased flying
activity. Under these circumstances, if necessary control
measures would not be taken, this mfection transmitted
by bitting midges would raise and cause economical
losses.
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