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ABSTRACT: A total of 307 blood sera of the wild boar from different localities of the Břeclav district (Czech Republic) were examined in 1999 to 2002. Antibodies against leptospires were found in 16.9% of blood sera examined.
The incidence of antibodies in the wild boar varied both in individual years (26.1, 5.3, 25.0 and 12.0%, respectively)
and age categories (7.8, 17.3 and 35.7%, respectively) with older individuals being more o�en positive. There were
found no differences in relation to sex (18.2 and 15.0% of positives in males and females, respectively). Positive
reactions at low titres (i.e., 100 and 200) predominated in 71.3%. Higher titres (3 200) were only exceptionally found
in older individuals (3.8%). All positive reactions concerned only the L. grippotyphosa serotype (100%). The other
11 serotypes tested were negative. On the basis of the results it can be stated that the wild boar is susceptible to
infection by leptospires and the occurrence of specific antibodies correlates to a large extent with the presence of
leptospires in the environment. In our opinion, the wild boar could be used for purposes of monitoring natural foci
of leptospirosis.
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Leptospirosis is a serious zoonosis of natural foci
occurrence. Free living small mammals and rodents,
in particular, are the main source and reservoir of
pathogenic leptospires in natural foci (Anjanin,
1971; Estavoyer et al., 2001; Leve�, 2001; Vinetz,
2001; Valkonen et al., 2002). Considering domestic
animals, pigs play an important role in leptospirosis because they frequently harbour the L. pomona
and L. tarassovi serotypes. Apart from these serotypes, other leptospires are found in the pig as well
(Malachov and Alechin, 1976; Mraz et al., 1981; Egan
and Yearsley, 1987; Power, 1991; Kaszanyitzky et al.,
1997; Rocha, 1998). Malachov and Alechin (1976)
found 13 serological groups and 17 serotypes of
leptospires in the pig. Leptospires of the L. pomona
and L. tarassovi serotypes, however, predominate in
the aetiology of leptospirosis in the pig. Domestic
pigs as a potential source of leptospires in the Czech
Republic have been thoroughly investigated (Sebek
et al., 1983; Treml et al., 1984; Treml and Nesnalova,
1995). The above authors found antibodies against

leptospires of various serotypes. Interesting is
the fact that they found no antibodies against L.
pomona and L. tarassovi as well as a decreasing
percentage of seropositive animals probably due
to the improvement of zoo-hygienic conditions.
The wild boar has currently a wide distribution
in the Czech Republic. It is a question whether
the wild boar, like the domestic pig, may serve as
a reservoir of leptospires of the L. pomona and L.
tarassovi serotypes and participate in the spread of
leptospirosis in natural foci. Examinations of sera
from game animals (the wild boar, in particular) for
antibodies against leptospires have been performed
by a number of authors from the Czech Republic
and abroad. In the Czech Republic it was, e.g., Sebek
(1960) and Treml and Nesnalova (1993). Hübner and
Horsch (1977), Weber and Christoph (1981), Wi� et
al. (1986), Dedek et al. (1989) and Lutz (1997) examined game animals for leptospirosis in Germany.
Similar studies were performed by Krawczyk
(2000) in Poland, Borcic et al. (1989) and Kovacic
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et al. (2001) in Croatia and Tagliaube and Farina
(1995) in Italy. The above papers document the fact
that a�er contact of game animals with leptospires
there form specific antibodies which can easily be
confirmed by examination of blood sera.
This paper on leptospirosis is engaged in the
examination of blood sera from the wild boar individuals shot during four years in south Moravia
where we also confirmed the presence of antibodies against leptospires in small mammals (Treml
et al., 2002).

MATERIAL AND METHODS
In 1999 to 2002 a total of 307 blood sera from
the wild boar individuals shot in various hunting
grounds of the Břeclav district (Czech Republic)
were obtained and examined. Blood was collected
by heart puncture or from the thoracic cavity during
veterinary inspection of venison. Following sampling blood was kept in a refrigerator and delivered
on the next day to the laboratory of the Department
of Infectious Diseases and Epizootiology (Veterinary
and Pharmaceutical University, Brno) for further
processing. Here it was centrifuged to obtain serum
and stored frozen until testing. Serological examination was based on the reaction of agglutination lysis
using standard methods (Sebek, 1979). Following
serotypes and strains of leptospires were used for
the testing: 1. L. grippotyphosa – P 125, 2. L. ictero
haemorrhagiae – Fryšava, 3. L. sejroe – M 84, 4. L.
canicola – C 7, 5. L. pomona –- Šimon, 6. L. bratislava
– Jež Bratislava, 7. L. arboreae – M 7, 8. L. sorex jalna
– Sorex Jalná, 9. L. bataviae –- Moldava, 10. L. tarassovi
– S 42, 11. L. bulgarica – Nikolaevo, 12. L. pyrogenes
–- Salinem. Sera reacting in the standard dilution of
1 : 100 were examined with the respective serotype
up to the titre.
On inspection of venison veterinarians were not
in any case suspicious of clinical leptospirosis.

RESULTS
Examination of 307 blood sera from the wild
boar individuals for antibodies against leptospires
resulted in finding 52 positive cases, i.e., 16.9%.
The highest percentage of positive reactions was
found in 1999 and 2001 (26.1 and 25.0%, respectively), while in 2000 and 2002 it was only 5.3 and
12.0%, respectively (Table 1). Considering the age

Original Paper
Table 1. Numbers of examined and positive wild boar
individuals in years 1999 to 2002
Year

Numbers of examined
Positive
wild boars

%

1999

65

17

26.1

2000

75

4

5.3

2001

84

21

25.0

2002

83

10

12.0

Total

307

52

16.9

structure of the examined collection of wild boar
individuals, there were 65 individuals less than 1
year old, 214 individuals in the age of 1 to 2 years
and 28 individuals over 2 years (i.e., adult ones).
Antibodies against leptospires were found in all
three age groups examined. The highest percentage of positive reactions was found in the group
of adult animals with 10 positive sera, i.e., 35.7%
of the examined. Among the wild boar individuals
from 1 to 2 years of age there were 37 positive sera
representing 17.3% of the examined. Only 5 positive
cases (i.e., 7.8% of the examined) were found in the
youngest age group of individuals less than one
year old (Table 2). In all, 187 males and 120 females
Table 2. Numbers of examined and positive wild boar
individuals in individual age groups
Age

Numbers
of examined
wild boars

Positive

%

65

5

7.8

214

37

17.3

28

10

35.7

307

52

16.9

Less than 1 year
1–2 years
Over 2 years
Total

were examined. Males and females were positive
for antibodies against leptospires in 34 and 18 cases,
respectively, representing 18.2% and 15.0% of the
examined (Table 3). All positive cases concerned
only the L. grippotyphosa serotype. Results of testTable 3. Numbers of examined and positive males and
females of the wild boar
Numbers
of examined
wild boars

Positive

%

Males

187

34

18.2

Females

120

18

15.0

Total

307

52

16.9
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Table 4. Serotypes of leptospires used for testing and positive titres found by serology in the wild boar
Serotypes of leptospires

Positive/%

Titres
100

200

400

800

1 600

3 200

52/100

27/51.9

10/19.4

4/7.6

4/7.6

5/9.7

2/3.8

L. icterohaemorrhagiae

0

0

0

0

0

0

0

L. sejroe

0

0

0

0

0

0

0

L. sejroe

0

0

0

0

0

0

0

L. canicola

0

0

0

0

0

0

0

L. jež bratislava

0

0

0

0

0

0

0

L. pomona

0

0

0

0

0

0

0

L. sorex jalna

0

0

0

0

0

0

0

L. bulgarica

0

0

0

0

0

0

0

L. bulgarica

0

0

0

0

0

0

0

L. arboreae

0

0

0

0

0

0

0

L. tarassovi

0

0

0

0

0

0

0

L. bataviae

0

0

0

0

0

0

0

L. pyrogenes

0

0

0

0

0

0

0

Total

52

27

10

4

4

5

2

L. grippotyphosa

ing other eleven serotypes were negative. Titres of
antibodies in positive cases varied from 100 to 3
200 (Table 4). Most reactions were at the dilution
of 100 and 200 (71.3%), while only 2 examined
sera (i.e., 3.8%) reacted in the highest titre of 3 200.
Higher titres were found only in older wild boar
individuals.

DISCUSSION
The wild boar is currently at relatively high
population levels in the Czech Republic. It likes to
inhabit deep deciduous and mixed forests, marshland covered with reed as well as field habitats.
Serology for antibodies against leptospires in the
wild boar from such areas of the Břeclav district
confirmed positive cases in 16.9%. The results witness the fact that the wild boar individuals come
in their environment into contact with various serotypes of leptospires which cause production of
specific antibodies. Similar results differing only
in the incidence of antibodies against leptospires
were obtained by a number of authors studying
these problems, for example (Sebek, 1960; Hübner
and Horsch, 1977; Borcic et al., 1989; Saliki et al., 1998;
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Krawcyk, 2000; Deutz et al., 2002; Vicente et al., 2002).
In this study there predominates the L. grippotyphosa
serotype (100% of positive reactions) which is in accordance with other studies by, for example (Sebek,
1960; Wi� et al., 1986; Treml and Nesnalova, 1993).
A number of other authors, however, found positive
reactions against more serotypes of leptospires. It
was, for example, Kovacic et al. (2001) who in Croatia
confirmed the presence of antibodies against up to 8
serotypes of leptospires with the L. tarassovi and L.
pomona serotypes prevailing. New et al. (1994) found
in the wild boar individuals from a national park antibodies against five serotypes of leptospires. Mason
et al. (1998) tested blood sera of wild boars with
leptospires of 14 serotypes and detected antibodies
against 9 of them. In their examinations Saliki et al.
(1998) found prevailing reactions against leptospires
of the L. bratislava and L. pomona serotypes. From the
above data it is clear that in the wild boar there
are antibodies against leptospires which currently
circulate in the territory. Considering the fact that
the wild boar belongs to omnivores feeding on
plants, invertebrates and various small vertebrates
as well as cadavers, it can easily get into contact
with leptospires and become infected in natural
foci.
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Antibodies were found in all age categories of the
wild boar both in males and females. On the basis
of these results we can suppose a general susceptibility of the wild boar to infection by leptospires
with the incidence being strongly dependent on
the frequency of contact with reservoir animals or
the contaminated environment. Similar results are
presented by Mason et al. (1998) examining wild
boars from New South Wales.
Interesting is the fact that the titres found in the
wild boar do not reach high levels. Most o�en
we found titres of 100 and 200 (71.3%) and only
exceptionally of 3 200 (3.8%). Similar results were
those by, e.g., Schoneberg et al. (1999) in Germany
and Krawczyk (2000) in Poland. With respect to
the prevailing low titres we can state that the wild
boar is susceptible to infection by various serotypes
of leptospires, nevertheless, it is not the main reservoir animal. It is most probably only a potential
reservoir infected in direct or indirect contact with
main reservoir animals of particular serotypes of
leptospires. Under conditions of the Czech Republic
it is known that natural foci of the L. grippotyphosa
serotype prevail; this fact being also documented
in our study. This serotype is responsible for up
to 90% of positive reactions in animals (Sebek and
Rosicky, 1974). The main reservoir of leptospires of
this serotype is the common vole (Microtus arvalis)
in which the seropositivity amounts up to 42.5%
(Sebek, 1985). Because this small rodent is widely
distributed throughout biocoenoses in our country,
natural foci of leptospirosis of the grippotyphosa
serotype can be expected anywhere in the Czech
Republic and the wild boar can get infected as confirmed in our study. In the area under study we
have already confirmed the presence of leptospiral
foci of the grippotyphosa type in small mammals
(Treml et al., 2002).
Some authors from abroad found antibodies
against leptospires of the L. pomona and L. tarassovi serotypes in the wild boar (Mason et al., 1998;
Saliki et al., 1998; Shoneberg et al., 1999; Vicente et
al., 2002). It is common for pigs to be reservoirs of
leptospires of the above two serotypes. The role of
the wild boar, however, is questionable with respect
to these serotypes. In our collection of samples from
the wild boar we found no antibodies against the
above-mentioned two serotypes as well as in domestic pigs kept in farms in the Czech Republic
(Treml et al., 1984). Our results confirm that the
wild boar is susceptible to infection by leptospires
circulating in natural foci. In our opinion, it would
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be possible to use the examination of blood sera
of the wild boar to monitor leptospiral foci in the
environment.
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