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Summary

Serum samples collected from 178 shot wild boars (Sus scrofa)
were tested for the presence of antibodies against classical swine

fever virus, Aujeszky’s disease virus (ADV), porcine reproduc-
tive and respiratory syndrome virus, porcine respiratory coro-
navirus (PRCV), transmissible gastroenteritis virus, swine
influenza virus, porcine parvovirus (PPV), swine vesicular dis-

ease virus,Actinobacillus pleuropneumoniae (APP),Mycoplasma
hyopneumoniae,Salmonella spp.,Brucella spp. andHaemophilus
parasuis (HPS) throughout Slovenia during the hunting season

2003/2004. The number of samples corresponds to 3% of the
total hunting bag. By enzyme-linked immunosorbent assay
(ELISA) antibodies against ADV were detected in 55 sera

(31%), against PRCV in five sera (3%), PPV in 87 sera (49%),
APP in 93 sera (52%), M. hyopneumoniae in 38 sera (21%),
Salmonella spp. in 85 sera (47%) and HPS in 33 sera (18%).

Introduction

Geographically, Slovenia is a Central-European country situ-

ated between Italy, Austria, Hungary and Croatia. In its
entirety, different species of wildlife can be found and biodiver-
sity in this area is very high (Mršić, 1997). The wild boar (Sus
scrofa) is one of themost important big-game species in Slovenia

with a hunting bag of around 6000 pigs per year. The population
density ofwild boars in Slovenia has increased drastically during
the last decade despite hunting. Wild boars are present all over

the country; however, the highest densities are situated in the
southwest part of the country. As in Slovenia, wild boar
population has increased both in number and density across

Europe (Artois et al., 2002). In the last decade, evidences
accumulated show that in some situationswild boars can act as a
reservoir for infectious diseases of domestic pigs (Elbers et al.,
2000; Laddomada, 2000; Al Dahouk, et al., 2005) and move-

ment of these animals can potentially result in dissemination of
these diseases. Currently there is no recorded data regarding
prevalence and distribution of the most important infectious

agents among wild boars in Slovenia. Therefore, our objective
was to determine the seroprevalence against selected infectious
pathogens in wild boars from Slovenia.

Data regarding exposure to different infectious agents and
movement of wild boar populations may play an important
role in minimizing the exposure of domestic pig to these

infectious diseases and may also help to perform studies of risk
assessment of infectious diseases.

Materials and Methods

Blood samples were collected from 178 shot wild boars
throughout the country during the hunting season 2003/2004.

Hunters had previously been trained to collect the blood.
Immediately after a shoot, blood was collected from the animal
into sterile tubes and sent to the laboratory. Serumwas obtained
by centrifugation and frozen at )20�C until examination. Only

sera with limited haemolysis (178 samples out of 208) and
absence of protein denaturation were selected for analysis.

The following tests were carried out in accordance with the

manufacturer’s instructions.

Serological investigations against viral diseases

Enzyme immunoassay for detection of antibodies against CSFV

Chekit-CSF-sero (Bommeli Diagnostics, Bonn, Switzerland),
an enzyme immunoassay designed to detect antibodies against

the glycoprotein E2 of the classical swine fever virus (CSFV) in
serum of pigs, was used.

Enzyme immunoassay for the detection of antibodies against
glycoprotein gII of ADV

Svanovir, Pseudorabies-gII-Ab EIA Test Kits, (Svanova

Biotech, Uppsala, Sweden), was used. Antibodies against
glycoprotein gII of Aujeszky’s disease virus (ADV) may be
expected in the serum from infected or vaccinated pigs but

absent in sera of non-infected and non-vaccinated pigs.

Enzyme immunoassay for the detection of antibodies against
PRRSV

HerdChek PRRSV Antibody Test Kit (IDEXX, Westbrook,
ME, USA), an enzyme immunoassay for the detection of

antibody against porcine reproductive and respiratory syn-
drome virus (PRRSV) in swine serum using PRRS and normal
host cell antigens, was used.

Enzyme immunoassay for the detection of antibodies against
TGEV and PRCV

Ingezim Corona Differential (Ingenasa, Madrid, Spain), block-
ing immunoenzymatic assay for the specific detection and
differentiation of transmissible gastroenteritis virus (TGEV)
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and porcine respiratory coronavirus (PRCV) in pig serum, was
used. Kit applies a recombinant antigen and a couple of specific
monoclonal antibodies, one to recognise epitopes to TGEV and

PRCV and the other to recognise a specific epitop from TGEV.

Enzyme immunoassay for the detection of antibodies against SIV

HerdChek SIV Antibody Test Kit – H1N1 (IDEXX), an
enzyme immunoassay designed to detect the presence of

antibody to swine influenza virus (SIV) subtype H1N1 in
swine serum, was used. To a limited extent the SI enzyme-
linked immunosorbent assay (ELISA) may detect antibody
against other swine influenza subtypes.

Enzyme immunoassay for the detection of PPV

Svanovir, PPV-Ab ELISA kits (Svanova Biotech), which
detect porcine parvovirus (PPV)-specific antibodies in serum,
were used. The kit procedure was based on a competitive

linked immunosorbent assay.

Enzyme immunoassay for the detection of antibodies against
SVDV

Ceditest SVDV kit (Cedi – Diagnostics B.V., Lelystad, The
Netherlands) for detection of antibodies to swine vesicular

disease virus (SVDV) was used. Major components of the test
are monoclonal antibody and inactivated SVDV antigen.

Serological investigations against bacterial diseases

Enzyme immunoassay for the detection of antibodies against APP

Chekit APP – ApxIV enzyme immunoassay kit (Bomelli

Diagnostics), a rapid, sensitive and specific method for
detecting antibodies against Actinobacillus pleuropneumoniae
(APP), the causative pathogen for swine pleuropneumonia, in
serum and plasma of swine independent of the APP serotype,

was used. Microtitre plates are pre-coated with recombinant
bacterial Apx IV antigen.

Enzyme immunoassay for the detection of antibodies against

Mycoplasma hyopneumoniae

HerdChek Mycoplasma hyopneumoniae Antibody Test Kit
(IDEXX), an enzyme immunoassay for the detection of
antibodies against M. hyopneumoniae in swine serum and

plasma, was used.

Enzyme immunoassay for the detection of antibody to
Salmonella spp.

HerdChek Swine Salmonella Antibody Test Kits (IDEXX),
which allows rapid screening for the presence of antibodies

against a broad range of Salmonella serogroups, were used
according to the test protocol.

Rose bengal agglutination test (RBT) for detection of antibodies
to Brucella spp.

Brucella abortus/melitensis/suis rose bengal test (RBT) antigen

(OIE Brucellosis Reference Centre, VLA, Weybridge, UK)

and serum sample were placed on a plastic plate and mixed.
The mixture was agitated for 4 min at room temperature on an
agitator and then read for agglutination. Any visible reaction

was considered positive.

Enzyme immunoassay for the detection of antibodies against
HPS

Biovet HPS Antibody Test Kit (ELISA) HPS (Biovet, Saint-

Hyacinthe, Canada) an immunoenzymatic assay for the
detection of antibodies against Haemophillus parasuis in
porcine serum, was used. The porcine serum samples and the
controls were diluted and incubated in wells coated with HPS

antigen and in wells coated with a cell lysate that serve as
negative control.

Results

Examination of the 178 sera from wild boars has revealed
antibodies against ADV in 55 sera (31%), PRCV in five sera

(3%), PPV in 87 sera (49%), APP in 93 sera (52%),
M. hyopneumoniae in 38 sera (21%), Salmonella spp. in 85
sera (47%) and HPS in 33 sera (18%). There was no indication

of antibodies against CSFV, PRRSV, TGEV, SIV, SVDV and
Brucella spp. within this wild boar population.

Discussion

Sera were collected during the hunting season 2003/2004,
which is the only way to obtain a large sample size of wild boar
sera. However, such sampling has some disadvantages because

of haemolysis and dilution of the samples as described by
Müller et al. (1998) and Van Der Leek et al. (1993). Wild boar
samples were distributed throughout the region of Slovenia

and corresponded to 3% of the shot boars.
Aujeszky’s disease is an economically important disease of

pigs, for which several European countries (Elbers et al., 2000;

Müller et al., 2003, 2005; Martini et al., 2003) and the USA
(Hahn et al., 1997; Corn et al., 2004) have implemented
national program for elimination of the disease. The prevalence
of antibodies against ADV found in the present study (31%) is

higher than that reported from Eastern (8.9%) and Western
(9.9%) Germany (Müller et al., 1998; Lutz et al., 2003), France
(5.5%) (Albina et al., 2000), Italy (30%) (Capua et al., 1997)

and lower than that reported from south-central part of Spain
(56%) (Gortazar et al., 2002), Croatia (54%) (Župančić et al.,
2002), Tunisia (54%) (Jridi et al., 1996) and Corsica with

prevalence up to 61% (Albina et al., 2000). Prevalence of AVD
antibodies in wild boars from the southern part of the USA was
found to be 29% (Nettles and Erickson, 1984), 35% (Van Der

Leek et al., 1993), 38% (Corn et al., 2004) and 61% (Gresham
et al., 2002). Hahn et al. (1997) estimated that the potential
source for reinfection in the USA is the large population of wild
boars where prevalence of ADV is variable but can be exceeded

by up to 60% as was estimated later in South Carolina
(Gresham et al., 2002). The relatively high prevalence of
antibodies against ADV in wild boars in Slovenia is surprising

because our domestic pig population is free of AD. In the last
two decades, there was only one outbreak of AD in 1996 in a
very limited area where the disease was eradicated by slaugh-

tering of all seropositive pigs (Valenčak, 2002).
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Porcine parvovirus is known to be involved in early foetal
death, stillbirths and weak births and it is common in domestic
swine population in Slovenia (Šabec and Valenčak, 2000).

Antibodies were present in 87 (49%) sera. Seroprevalence was
lower than that reported in Germany (77%) (Lutz and Wurm,
1996) and Italy (99%) (Mignone et al., 1995) and higher than

that reported in Spain (10%) (Vicente et al., 2002) and USA
where in different studies Saliki et al. (1998) and New et al.
(1994) reported 17% and 14% positive samples respectively.

No information exists on prevalence of APP and PRCV in
wild boars so far. APP is the etiological agent of porcine
pleuropneumonia, a highly contagious and economically
significant respiratory disease in domestic swine with signifi-

cant negative impact on the pig production because of
increased medication and decreased weight gain (Vigre et al.,
2003), spread worldwide. Our results indicated that 93 sera

(52%) had antibodies against APP. As A. pleuropneumoniae is
either airborne or transmitted directly to the animal by a
carrier animal (Nicolet, 1994) the number of positive cases is

expected.
Porcine respiratory coronavirus is a significant pathogen in

swine respiratory disease and it may play a substantial role in

swine pneumonia in synergism with mycoplasma, bacteria, or
viruses (Paul et al., 1994). The virus is probably a deletion
mutant of TGEV (Rasschaert et al., 1990). PRCV does not
appear to be an important primary pathogen but it has

considerably complicated the diagnosis of TGE, particularly
by serological means. In our study antibodies to PRCV were
detected in five wild boar sera (3%). On the contrary, research

in domestic pig in Slovenia showed very high seroprevalence
(65%) (Valenčak, 2002).
Mycoplasma hyopneumoniae is the most economically signi-

ficant porcine bacterial respiratory pathogen. It is a frequently
isolated pathogen in combination with PRRSV (Thacker
et al., 1999). In our case, we have detected antibodies against
M. hyopneumoniae in 38 sera (21%); however there were no

antibodies against PRRSV. A similar study was also conduc-
ted in Spain but no antibodies were detected against
M. hyopneumoniae and PRRSV (Vicente et al., 2002). In

domestic pigs in Slovenia overall seroprevalence exceeded
70%, in some regions seroprevalence can reach up to 100%
(Valenčak, 2002).

In our study, antibodies to Salmonella spp. were detected in
85 wild boar sera (47%). Seroprevalence was higher than that
reported by Vicente et al. (2002) in Spain. They detected

antibodies against Salmonella serotype B in 4% and Salmon-
ella serotype C in 3% of the cases. Disease control among wild
boar population in Texas (USA) using faecal specimens
revealed no positive cases (Corn et al., 1986). S. cholerasuis

was revealed by bacteriological examination in juvenile wild
boars in Germany causing haematogenous osteomyelitis
(Müller et al., 2004). S. cholerasuis was also the cause of

disease and death of farmed wild boars in Spain (Perez et al.,
1999). In Japan, Salmonella spp. was isolated from two wild
boars meat samples (Kanai et al., 1997). Salmonella spp. is

presented in domestic swine as well as in wild boar population
(Perez et al., 1999; Vicente et al., 2002) and could, as a
zoonotic agent, play an important role in transmission to
humans via infected carcases and pork product. Seropreva-

lence of Salmonella spp. in domestic pigs in Slovenia is low.
Established seroprevalence in fatteners ranged between 6 and
25% (Štukelj and Valenčak, 2004).

Little information is available on H. parasuis in wild boars.
H. parasuis is one of the major causes of nursery mortality in
domestic swine herds worldwide. In our study antibodies to

H. parasuis were detected in 33 wild boar sera (18%). A similar
study was also performed in Spain but without positive cases
(Vicente et al., 2002).

There was no evidence for exposure to CSF, PRRS, TGE,
SIV, SVD and Brucella spp. within this wild boar population
in Slovenia. As these diseases appear in neighbouring coun-

tries, the spread of pathogens because of migration of wild
boars across the borders is possible. If the above is taken into
consideration, regular monitoring of wild boar diseases
becomes essential.

From the results of 178 examined wild boar blood samples
from all over Slovenia it can be anticipated that there are
pathogens in European countries that are not present in

Slovenian domestic pigs or wild boars (CSFV, PRRSV,
TGEV, SVDV, Brucella spp.). ADV is present in wild boars
but not in domestic pigs. There are agents which are present in

domestic pigs but not in wild boars (PRCV, SIV) and, finally,
we have found agents that are present in both domestic and
wild populations but seroprevalence in each population is

different (PPV, APP, M. hyopneumoniae, Salmonella spp.,
HPS).

At present, it is very difficult to conclude if there is any
association between the infectious agent that appears in both

domestic and wild populations. However, we assume that in
the case of ADV, transmission between populations does not
occur although pig farms are in regions where positive wild

boars live. Nevertheless, we agree with Albina et al. (2000) that
it is difficult to assess if wild boars are a potential source of
infection for domestic pigs.
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