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Summary

The aim of this study was to investigate the prevalence and distribution patterns of LSDV infections in the
provinces of northern Turkey, and to detect the factors influencing the epidemiology of LSD virus infections
(age, breed, season, climate, geography, population dynamic, animal movement), as well as to assess the
diagnostic value of the sampled materials in the diagnosis of LSDV infections. Lumpy skin disease (LSD) is
an economically important cattle disease. The disease is endemic in many African countries, but outbreaks
have also been reported in Turkey and the Middle East. In this study, a total of 564 samples (skin, blood
and lung) from different cattle breeds (Jersey, Holstein-Friesian, Anatolian Black, Simmental and Brown
Swiss) (n = 465) in the many herds suspected of lumpy skin disease virus (LSDV) infection as clinically and
macroscopic pathologic remarks, housed in the 7 different provinces of northern Turkey, were used for gel
based conventional polymerase chain reaction (PCR). LSDV nucleic acid was detected in 259 of 564 (45.92%)
materials by PCR. According to the result of PCR, the LSDV infection was diagnosed in 54.62% (254/465)
of the sampled animals. The diagnostic value of necropsy and clinical materials such as skin and lung were
determined as more valuable diagnostic materials in the diagnosis of LSDV infection by PCR. Data showed that
LSDYV infection was widespread in the provinces of northern Turkey and that the prevalence of the infection
in the region varies in accordance with factors such as geographical conditions (climate, season, location etc.)
and the method of breeding.
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Lumpy skin disease (LSD) is an acute disease among
cattle characterised by high fever, nodules on the skin,
enlargement of superficial lymph nodes, salivation,
lachrymation, rhinitis and keratitis. Pox lesions may
also be present in the pharynx, larynx, trachea, lungs
and throughout the alimentary tract (2, 19). The disease
is endemic in many African countries. Since 2000, it
has spread to the Middle East, was confirmed in Turkey
in 2013, and is now prevalent in many countries in the
European Union (9, 18, 20).

The virus is a member of the Capripoxvirus genus
within the Chordopoxvirinae subfamily of the Pox-
viridae family (5). All cattle breeds and age groups
are susceptible; however, the disease is more severe
in young animals and cows in the peak of lactation
(12). The incubation period under field conditions is
unknown, but varies from 1 to 4 weeks under experi-
mental conditions (7, 19, 20). The World Organization

for Animal Health (OIE) categorizes LSD as a noti-
fiable disease because of the substantial economic
impact of an outbreak. Haematophagous insects have
been primarily associated with the transmission of
LSDV (6). Ticks have recently been implicated in the
transmission of LSDV like other arboviral diseases
(1, 10,20, 21). The disease is of economic importance
due to the severe damage to hides, reduced milk and
meat production, temporary infertility and trade losses
due to movement restrictions placed on cattle from
affected areas (8, 14). Since 2014, a total of 340 LSD
outbreaks have been documented in northern Turkey
(Sivas, Ordu, Samsun, Giresun, Amasya, Tokat, Rize).
Three hundred and ten of them were declared in 2014
(15). Currently, there is no recorded data regarding the
prevalence and distribution of LSDV infections among
cattle breeds in Turkey. The aim of this study was to
investigate the prevalence and distribution patterns of
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Fig. 1. The map of the locations where samples were collected for the diagnosis of LSDV

LSDV infections in the provinces of northern Turkey,
and to detect the factors influencing the epidemiology
of LSD virus infections (age, breed, season, climate,
geography, population dynamic, animal movement), as
well as to assess the diagnostic value of the sampled
materials in the diagnosis of LSDV infections.

Material and methods

Ethical committee approval. The study protocols and
experimental procedures were approved by the Samsun
Veterinary Control Institute Scientific Ethics Committee
(No: 2014/34).

Sample collection and processing. Samples were taken
from animals from herds which had experienced previous
outbreaks of LSD in 7 provinces (Sivas, Ordu, Samsun,
Giresun, Amasya, Tokat, Rize) (Fig. 1). Clinical remarks
and necroscopic findings based on observations of these
animals are shown in Figure 2. The samples were collected
between June, 2014 and January, 2015 in northern Turkey
(Tab. 1). A total of 564 sample materials (359 skin, 35
lung, 170 blood samples with EDTA) from 465 animals,
including adult cattle and calves, were used in this study.
Skin and lung samples were placed in 2 ml of PBS dilu-
ent with MagNA Lyser Green Beads (Roche, Mannheim,
Germany) and were homogenized at 3,000 X g for 3 min by

Tab. 1. Seasonal distribution of lumpy skin disease

were transferred to ster-
ile tubes and stored at
—20°C until used. The positive control DNA of LSDV was
kindly provided by Dr. Fahriye Sara¢ (Pendik Veterinary
Control Institute, Istanbul, Turkey).

DNA extraction and PCR assay. The nucleic acid was
extracted using a modified extraction method described by
Tuppurainen et al. (22). Proteins were digested by adding
2-41U of proteinase K (Invitrogen, 20 mg/ml), and the sam-
ples were incubated at 56°C overnight. The DNA was pre-
cipitated in two volumes of 100% ethanol and 1/10 of 3 M
sodium acetate (pH 5.3). DNA amplification was performed
using primers developed from the viral attachment gene.
The primers have the following sequences: forward primer:
5’-TCCGAGCTCTTTCCTGATTTTTCTTACTAT-3" and
reverse primer: 5’-TATGGTACCTAAATTATATACGTA-
AATAAC-3’. PCR products were analysed on agarose gel
(1.5%) electrophoresis at 80 V for 30 min. The positive
samples gave products of the expected size of 192 bp (13).

Results and discussion

Positive PCR results, indicated by the amplification
of a 192-bp genome fragment, were detected in 259
sampled materials out of 564. The positivity rates were
estimated as 45.92% (259/564), 54.62% (254/465)
for the sampled materials and animals, respectively
(Tab. 1). LSD nucleic acid positive results were

Provinces Honths Total

June July August September October November December January
Sivas - 0/2 (-) 77/90 (85.56) 53/84 (63.10) 22/41 (53.66) 6/18 (33.33) 3/6 (50.00) | 161/241 (66.80)*
Ordu = = = 212 (16.67) 2/4 (50.00) 9/17 (52.94) - - 13/33 (39.39)
Samsun - - - 3/7 (42.86) 19 (11.11) 6/12 (50.00) 512 (41.67) 2/6 (33.33) 17/46 (36.96)
Giresun | 0/1(-) - - 1/2 (50.00) 0/2 (-) 0/8 (-) 0/7 (-) = 1/20 (5.00)
Amasya - - - 8/9 (88.89) 3/10 (30.00) 1/9 (11.11) 1/2 (50.00) - 13/30 (43.33)*
Tokat - - - 9/12 (75.00) 8/17 (47.06) 15/22 (68.19) 9/18 (50.00) 0/4 (-) 42/14 (56.76)*
Rize - - 1/1 (100) - 6/16 (37.50) 0/3 (-) 1/2 (50.00) - 7/21 (33.33)
Total 0/1 (=) - 1/3 (33.33) | 100/132 (75.76)* | 73/142 (51.41)* | 53/112 (47.32)* | 22/59 (37.29) | 5/16 (31.25) | 254/465 (54.62)

Explanation: * P < 0.01
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observed in 14.29% (5/35) of the lung samples, 67.41%
(242/359) of the skin samples and 5.29% (9/170) of the
blood samples from animals. Additionally, the preva-
lence of LSDV did not differ between male and female
cattle (Fisher’s exact test, P <0.05). A higher positivity
rate was detected in the Sivas province than in other
provinces. Adult cattle displayed a higher prevalence,
55.42% (235/424), than calves under one year of age,
46.34% (19/41). This finding is in disagreement with
a previous study that reported higher morbidities in
the younger age categories (16). One possible reason
for the lower prevalence of infection in calves could
be the low frequency of pasture usage of calves in the
region; however, adults are continuously in the pasture
during the season.

In this study, double sample materials such as skin
and blood, skin and lung, lung and blood were used
in the diagnosis of LSDV infection as well. Positivity
rates of 79.52% (66/83), 7.23% (6/83), 6.67% (1/15)
were detected in the samples of skin, blood and lung
samples, respectively. In determining whether sea-
sonal transmission was significant, the chi-square test
was used. Results from the chi-square test indicate
that positivity rates from September, October and
November were higher than those from other months
(P<0.01) (Tab. 1). The positivity rates for Sivas, Tokat
and Amasya provinces were higher than those than
in other provinces (P < 0.01). The positivity rates for

Fig. 2. Clinical findings observed in the sampled animals
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Brown Swiss, Anatolian Black and Holstein-Friesian
were higher than those among other cattle breeds
(P<0.01).

In outbreaks of the disease, it has been reported
in many studies (4, 7) that morbidity and mortality
of the LSD virus infection differs depending upon
various factors (i.e. immune status of the hosts and
the abundance of mechanical arthropod vectors) and
usually ranges from 3% to 85%. The mortality rate is
generally low (1-3%), but may sometimes reach 40%
(7, 11, 16, 19). According to the local veterinarian,
the morbidity rate reached 66.0% in the Sivas prov-
ince and this rate is higher than that in other provines.
The Sivas province is closer to the southern border of
Turkey and has a higher cattle population compared
to other provinces. Uncontrolled animal movement is
also more common in the Sivas province. Mortality
was observed in most of the herds exposed to natural
LSDYV infection. However, the highest mortality rate
was observed among the Holstein-Friesian cattle breed
at 10%. It is unknown what genetic factors influence
the severity of the disease (2, 17). This finding is in
agreement with a previous report (16). It seemed that
the Holstein-Friesian cattle breed examined in this
study were more susceptible to the disease than other
breeds, which is in agreement with previous reports
stating that breed variation influences LSD suscep-
tibility (16, 17). The overall case fatality rate in this
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study were 54.62%. This finding is in agreement with
previous reports (16, 17).

In this study, different sample materials such as skin,
lung and blood samples were used in the diagnosis of
LSDV infection. Positivity rates of 67.41% (242/359),
14.29% (5/35), 5.29% (9/170) were detected in the
samples of skin, lung and blood samples, respectively.
Similarly, Bowden et al. (3) studied and reported that
viral nucleic acid was detected in the sample of skin,
lung, blood, etc. They also reported that skin and lung
samples are preferred to the other samples for the
necropsy sample. As it has already been reported by
Bowden et al. (3), findings from our study suggest that
skin samples are the most valuable diagnostic materi-
als, and lung and blood samples follow in terms of
diagnostic value.

Symptoms of LSDV infection such as fever, enlarged
superficial lymph nodes, pox lesions in the skin and
mucous membranes of the digestive and respiratory
tracts, excessive salivation, lachrymation and nasal
discharge (2, 7) were also noted in this study (Fig. 2).
Although Davies (8) reported intrauterine infection of
late-term fetuses among calves born with LSD lesions,
the viral nucleic acid was detected in a newly-born
calf (15 days of age) without ever displaying marked
symptoms. This result may indicate intrauterine trans-
mission in LSDV infections.

The precise origin of the LSD virus responsible for
the outbreak in Turkey is unknown. However, it is
possible that the disease was introduced into the coun-
try by infected cattle trafficking from Iraq and Syria.
More than two million Syrian refugees have crossed
into Turkey with their belongings including animals
in the past four years. The uncontrolled movement
of infected animals may be a factor in the spread of
disease throughout various regions of Turkey. Due to
civil war in Syria, there is no available data regarding
LSDV, but the infection has been endemic in Iraq, Iran,
Egypt, Jordan, Israel, Yemen, Sudan and Saudi Arabia
for the last three years (9). It is feared that the disease
could cross boundaries into neighbouring countries
or spread rapidly throughout the region and become
a pandemic. Recently, the disease was reported in
Greece in 2015 (18). It is likely that this disease will
spread to the rest of Europe.

The findings presented in this study suggest that
LSD infection, which was first reported 2 years ago
in Turkey, has spread more rapidly to the rest of the
country. Current data in Turkey is insufficient to
determine the region-based profile of LSDV infection.
Taking the necessary precautions to prevent the virus
from spreading, adopting swift and precise diagnostic
modalities, and some particular practices (vaccination,
etc.) play a significant role in the control of infection.
These findings could be helpful to veterinary authori-
ties in assessing the risk factors for LSDV, but to fur-
ther understand LSDV outbreaks in Turkey, additional
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studies on major vectors (e.g. mosquitoes and ticks)
are needed.
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