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Seasonal Distribution of Sheeppox Cases in Lambs in Eastern Turkey
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Abstract: Sheeppox 1s an endemic disease in Turkey and cause sigmficant economical losses. Although
sheeppox cases can be seen in Turkey during various periods in a year, the cases occurring in the March-April
period are the most prevelant in lambs of approximately one and half months of age. The objective of the
present study was the virological, pathological and epidemiological investigation of the seasonal cases that
cause high mortality in lambs. Following the clinical and pathological examinations of the cases, DNAs
extracted from the samples were amplified by the Polymerase Chain Reaction (PCR) and PCR products were
sequenced. According to PCR and sequence results, it was confirmed that the lambs were infected with
sheeppox virus. In the anamnesis, it was reported by the owners of the animals that the mother ewes of the
affected lambs had been m the pasture before the occurrence of the disease. Therefore, it could be concluded
that being m the pasture for mother ewes for a period of time plays a major role in the epidemiology of the
seasonal cases. In addition, lambs can play a role m the spread and maintenance of the virus in the

environment.
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INTRODUCTION

Sheeppox Virus (SPPV), Goatpox Virus (GTPV) and
Lumpy Skin Disease Viruses (LSDV) are classified in
the genus Capripoxvirus of Paxviridae family. These
viruses have a 96% similarity at the nucleotide level
(Tulman et al., 2002). Sheeppox virus and GTPV are the
etiological agents of sheeppox and goatpox diseases,
respectively. Sheeppox disease 1s lughly contagious
disease of small ruminants characterized by fever,
nasal discharge, generalized skin, internal pox lesions
and lymphadenopathy (Bhanuprakash et al, 2006;
Gulbahar et al., 2000) Although the disease can be seen
in all ages, it is more frequent in younger animals with
high mortality rate (80-100%) (Mariner et al, 1991).
Furthermore, when sheeppox 1s seen m a country,
restricted on the international trade of animal and animal
products cause significant economical losses. Sheeppox
has now been eradicated in developed countries, but
remain as the cause of major losses in some developing
countries (World Organization for Animal Health,
2005-2006). In Twkey, the disease is endemic and cause
important economical losses. Sheeppox is considered
as an exotic disease that is absent in EU countries, with
the exception of sporadic cases. Tt is believed that the

cases occurred in EU countries originated from Asian
countries such as Twkey (Ofuzoglu et al, 2006).
Sercological tests such as agar gel immunodiffusion,
complement fixation, counter immunoelectrophoresis
or Enzyme Linked Immunosorbent Assay (ELISA) and
the methods based on virus isolation have been used
for diagnosis of sheeppox. The methods based on
virus isolation are time consuming and laborious. On the
other hand, the antibody responsing against the SPPV
has a cross reaction with the Orf virus from the same
family. Therefore, these serological tests have low
specificity (Mangana-Vougiouka et al, 2000; Rao and
Bandyopadhyay, 2000). Polymerase Chain Reaction (PCR)
15 preferably used in the diagnosis of the SPPV cases
since, it yields results faster and have a high sensitivity
and specificity (Mangana-Vougiouka et al, 1999). In
Turkey, 1t 1s obliged to notify sheeppox and the
vaccination has been used for its control for a very long
time. However, some cases may still occur. Generally,
high mortality and morbitity rates m lambs (1-2 months
old, mothers vaccinated) was shown to be high especially
between March and April.

The objectives of this study were to identify the
viruses obtained from the seasonal cases and to attempt
to explain the seasonal variations in occurrence of
sheeppox cases.
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MATERIALS AND METHODS

Clinical materials: Ten Akkaraman lambs were obtained
from climcally diagnosed sheeppox cases in Elazig
and Bingol provinces between March and April from
2004-2006. The lambs were housed in ten different private
flocks. The age of the animals ranged from 4-7 weeks. The
samples for PCR analysis were taken under aseptic
conditions from under-tail, mouth and vesicles over the
tongue. The animals were euthanized and necropsied at
Firat University, Veterinary Pathology Laboratory.
Additional tissue samples were also taken from lungs,
liver, skin, kidneys, tongue and esophagus for
histopathological examinations.

Histopathological examination: Tissue specimens from
skin, lungs, kidneys, tongue, esophagus were collected
and fixed in 10% formalin, embedded in paraffin and
sectioned at 5 um and stained with hematoxylin-eosin
(H and E) Selected sections were also stained Grocott’s
and periodic acid schift stains (Bancroft and Stevens,
1990).

DNA-RNA extraction and PCR: DNA extractions from
the clinical and control specimens (distilled water and
sheep-goat poxvirus vaccine) were performed with
using a NucleoSpin®Tissue commercial kit by following
the procedure recommended by the manufacturer
(Macherey-Nagel Inc., USA). Some epidemics of orf and
Peste des Petits Ruminant (PPR) that have clinical
similarity with sheeppox in our country also can be
determmed. Therefore, 1n addition to DN As that would be
used for sheeppox and orf, RNAs were extracted For
presence of PPR virus from the clinical samples, RNA
extractions were carried out using commercial kit by
following the procedure recommendations by the
manufacturer (EZ-RNA  Total RNA TIsolation Kit,
Biological Industries Corp, Beit Haemek-Israel). DNA and
RNA pellets were dissolved in 50 pl. distilled water and
stored at -20°C until time they were used.

The primers used for diagnosis of SPPV in this
study were InS 1.1/InS-1.1" and KS-1.5/KS-1.6 and were
decribed previously (9). PCR for SPPV was performed in
a total reaction volume of 50 pL comntaiming 5 pl. of
10X PCR buffer (100 mM Tris-HCI, pH 8.0, 500 mM
potassium chloride, 15 mM magnesium chloride), 200 pM
each of the four deoxynucleotide trifosphates, 1 1J Taq
DNA polymerase (Bioron), 100 pM primers and 10 pL
DNA. DNAs were amplified for 35 cycles of 30 sec at
95°C, 30 sec at 55°C and 30 sec at 72°C. A final extension
step was performed at 72°C for 10 min. The PCR products
were stamed with etidium bromide and visualized under
ultraviolet light on 2% agarose gel.
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DNA and RNA isolated from clinical samples were
also used to amplify by PCR using primers for orf virus
and PPRV. PCR method for orf (Tnoshima et al., 2000)
and PPR (Couacy-Hymann et al., 2002) viruses were
performed as previously described.

Sequencing: Two of the samples that were detected as
PCR positive with InS 1.1 and InS-1.1" primers were
randomly selected and sequenced. The DNAs of these
samples were purified and sequenced by using ABL
310 Genetic Analysis System (Tontec Co., Istanbul/
Turkey). Comparison of these sequence results with the
present genome sequences in databank was performed
with the BLAST program.

Serum neutralization: Blood samples for serological
test were taken only from 6 lambs and 4 mother ewes.
Sera were obtained from the samples. Serum neutralization
assay was performed as Frey and Liess. In the assay,
VERO cells and Turkey vaccine strain (Pocvac-Biovet)
were used.

RESULTS AND DISCUSSION

Macroscopical findings: Papullar lesions having
approximately 0.5-1.5 cm diameter which covered by the
formation of a thin crust were seen mainly in the areas
of skin regions where the wool 13 scant and shortest in
all the lambs. Discrete circumecribed changes were
additionaly detected on the tongue, esophagus and
ruminal mucosa in 3 cases. The pulmonary lesions
consisted of cuwcular and yellow-white papules and
multifocal consolidated areas were present in all cases.
The kidney lesions consisting of multifocal pale papules
throughout the renal cortex and were present in 3 of

the lambs.

Histopathological findings: Skin sections had prominent
areas of acanthosis and parakeratotic hyperkeratosis.
Degenerative changes characterized by intraepidermal
microvesiculation were seen epidermis. There were
many monomuclear cells, scattered neutrophiles and
sheeppox cells in dermis and subcutis. Similar
degenerative and inflammatory changes were also present
on tongue (5/10), cesophagal (4/19) and ruminal (3/10)
mucosal epithelium. The pulmonary lesions characterized
by alveolar septal thickening due to infiltration of
mononuclear cells, few neutrophiles and sheeppox cells.
Sheeppox cells had vacuoleted nuclei and basophilic
cytoplasm and some contained mclusion boedy (Fig. 1).
Alveolar edema and bronchial epithelial hyperplasia
were additional findings detected. Focal interstitial
mononuclear cell infiltrations were also present in some



Fig. 1. Sheeppox cells (arrows) and incusion body (arrow head) in marked agregation of mizxture of inflanmatory cells
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Fig 2. Aligmment of the nucleotide sequences ofthe In3. 1.1 region of some capripoxvinis strains with the nucleotide

AL A ACCAGETCTCGAMGCAATACCAMCACCTICATAGALGANCAAGTTGGAGATGATIC
A 8 A CCAGETCTO A MG CAATACCAMCACCTICATAGALGANCAAGTIGAGATGATTC
A 8 A CGATETCTCAMGCAATACCAMCACCTICATAGALGANCAAGTIFGAGATGATIC
A8 ACGAGETC IO A MCAATACCAMCACCTICATAGALGANCAAGTTGGAGATGATIC
A A A CGA GG TC TG ARG A ATACCALCACTTICACAGAL GAMCA MG TIGGLGATGATTE

TCCACCCCAATATIC T CTGCTCTIGCTAA AL TICCAATCACTGC ACATEATICCCTAAT
TCCACCCCAATA TIC T TGCTCTIGCTAAAL TICCAATCACTGC ACA TEATICCCTAAT
TCCACCCCAATA TIC T TGCTC TG CTAA AL TTCC AL TCACTGC ACA TEATICCCTAAT
TCCACCCCAATA TIC T TG TC TG CTAL AL TTCC AL TCACTGC ACA TEATICCCTAAT
ACCACCCCAATATICTGC TG TCT I CTALA ATACCAATCACTFCACATGATTICCCTAAT

GTATT T T I T I T T LA TG A AT TAS T A TAATTTT IGATIGTICALATOCAATTTT
GTEATTTICTTTT I TTAACA TG AATTAATCATAATTTTIGATIGTICALATCCAATTTT
G A TTT I TT T T I T TAAC A T A AT TA AT ATAATTTTIFATIGTIC AL ATCCAATTTT
G AT T TT T T I T TAACA T A AT TAA T ATAATTTTIGATIGTIC AL ATCCAATTTT
GTaATTTICTTTT I T TAAC AT A AT AL T ATAATTTTIGATIGT I AL ATCCAATTTT

AGASTCCAL .88 CATETITT FACAL S AT TETTAGATCATTICC A 44 TACH &GTGAGEC
AGAATCCAs 888 CATETITT FACAL S AGCTETTAGATCATITCOC AL ATACS &GTGAGFC
AGAATCCAAAALCATETTTTIGACAL & AGCTCTTAGATCATTITCCAAATACAACTGAGGC
AGAATOCAMAALCATETTTTIGACAL A AT TETTAGATCATTTCOCAAATACASCTGAGGC
AGAATOCAMAANCATETITTIGACAL A AFCTETTAGATCATTITCOCAAATACAAGTGAGGC

ATCCTTTT I AL A GATT AL A ACTAAGAMCACATTTCCAGC A ACCTCC
ATCCTTTTIG AL A GATT AL L ACTALGASCACLTTTOCAGT L ACCTOC
ATCCTTTTIG AL A GATT AL L ACTALGASCACLTTTOCAGT L ACCTOC
ATCCTTTTICALAGATTICAAAAACTAAGALCACATTTCCAGC L ACCTCC
ATCCTTTT I A S GATT AL A8 ACTA AT AL CACATTTCCAGC A ATCTCC

sequences amnplified PCR. from the clinical sample (2005/23/ELGY

kidney sections.

Petivascular infiltrations consisting

clinical

successfully amplified 149 and 259 bp fragment from all

of lymphocytes, macrophages, nevtrophiles and edema
were detected in arterioles, venules and capillaries in the
lungs and skin Mo fungi were apparent in Grocott’s or
PAS stain.

PCR and Sequencing: The PCE with two different prirner
pairsFlE- LSESE-1.6,In3-1. 1103 1.17) speci ficfor poxviris
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samyples, respectively (data not shown). There
was no band after the PCE. that were performed with Orf
and PPR. primers for the same sanples (data not shown).
For the confirmmation of the PCE, the PCE products
amplified with the In3.1.1 and In3-1.17 primers were
sequenced and  sequencing  analysis  confirmed  the
izolates as SFPV (Fig 2).
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Serology: According to the neutralization assay results,
all the ewes and lambs had neutralizing anti-SPPV
antibodies.

Sheeppox endemics can be seen in Turkey i various
periods during a year, which are more frequent especially
i the periods of October-November and March-April
(Oguzoglu et al., 2006; World Organization for Animal
Health, 2005-2006). Although, epidemics occurring in the
October-November period are generally seen in adult
sheep, those occurring m the March-April period are
especially seen in lambs of approximately one and half
months of age. The objective of the present study has
been the virological, pathological and epidemioclogical
investigations of the seasonal cases with high mortality
in lambs.

For control and prevention of sheeppox infections,
live attenuated virus vaccines are used for a very long
time in Turkey. These vaccines are admimstered to the
animals before their return from pastures (late October)
and provide long-term (about 10 months) mmumty. In
support to this, in the anamnesis, the owners of the case
lambs reported that the mother of the lambs had mated
(September) and vaccinated just before their return from
the pastures (late October). The lambs were bom in
February. The mothers of the lambs showed no clinical
signs of sheeppox except for mastitis seen in some
animals. Based on our clinical observations for long years
in the region, we can state that the sheeppox has not been
seen in animals vaccinated but not been in the pasture for
anytime. Therefore, we believe that there 13 a strong
relation between the occurrence of the disease in lambs
and being therr mothers m the pasture. It can be
speculated that those sheep that were subclinically
infected due having lower antibody level from previous
vaccination could be the souwrce of mfection and those
sheep could be carrying the virus to the sheep-folds from
pasture. One of the most possible causes of the disease
in lambs which are considered to carry material antibodies
could be presence of remaining infective viruses from
previous cases which are resistant to the environment of
sheep-folds. Occurrence of the disease in 1-2 months old
lambs may suggest that the lambs are protected by the
maternal antibodies against the effect of the virus in the
first days of their lives and the disease occurs when the
level of the maternal antibodies begin to decline.
However, a more extensive study 1s required mvestigating
the entire time period between the leaving for pasture
from the sheep-fold and returning from the pasture times
and until the time the disease occurs.

In the cases of the present mvestigation, some of
the lactating sheep displayed symptoms of mastitis.
Chronic mastitis 1s known to be one of the most important
causes of sheeppox (Dixon, 2001). However, the causes of
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mastitis in the lactating sheep have not been subject of
the present study. Although the lactating sheep show no
clinical symptoms of sheeppox except for mastitis, they
spread the virus by milk, due to which the lesions of the
disease are frequent, especially in the oral cavities of
breast-feeding animals (Garner et al., 2000; Jubb ef af.,
1985; Rao and Bandyopadhyay, 2000). In the present
study, sheeppox lesions in the lambs were detected
especially in the tongue, gingiva, axillary region and the
areas under the tail. Diffuse lesions were detected on the
tongues and gingiva of all lambs selected for diagnostic
purposes. Meanwhile, these lesions can make breast
feeding difficult, as a result of which lambs will not only
acquire the virus, but also, because of insufficient breast
feeding, they will lose the opportunity to intake sufficient
maternal antibody which would prevent them from the
disease. We consider sheep with mastitis to be the
primary cause of these cases.

CONCLUSION

In the present study, presence of sheeppox virus into
the samples obtained from the lambs was confirmed by
PCR along with the specific pathelogical changes for the
disease. It was concluded under the light of these results
that the seasonal cases in lambs can play a role as the
passage of the virus and can lead to prolongation of the
presence of the virus in the environment. In this respect,
itis important to determine these viral infections in a short
time and to use control methods m lambs. In addition,
considering the potential relationship between being in
the pasture and the occurrence of the disease. It 1s
necessary to follow up of vaccination record of those
animals that are taken to pasture and strong control
measures to be taken to prevent ammal smuggling from
the borders and dismnfection of sheep-folds for eradication
or minimization of sheeppox cases in Twkey or in EUJ
countries.
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