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Leptospiral antibodies in wild boars (Sus scrofa) bred in Brazil
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Abstract: In the recent years, the wild boar (Sus scrofa) trade has increased in Brazil. The present study
aimed to detect Leptospira spp. infection in 308 blood samples from wild boars bred in Sdo Paulo state,
Brazil. The microscopic agglutination test (MAT) was performed using 29 serovars. Sixty three (63; 20.45%)
animals tested positive against the serovars Hardjo (29/63; 46.0%), Copenhageni (11/63; 17.4%), Pomona
(8/63; 12.7%), Pyrogenes (4/63; 6.3%), Wolfii (4/63; 6.3%), Autumnalis (3/63; 4.7%), Icterohaemorraghiae
(2/63; 3.1%), and Hardjo-miniswajezak (1/63; 15.8%). These results indicate that captive wild boars were
infected with Leptospira spp. and may represent a source of infection to humans and other animals.
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Wild boar (Sus scrofa) is a European species
brought into South America to be used in hunting
games (1). The first commercial breeding facilities
in Brazil were established in the state of Rio
Grande do Sul in the 1980s due to the increasing
interest in this type of meat (2). Leptospirosis
- a worldwide infectious disease that affects
humans, domestic and wild animals - is caused
by Leptospira bacteria and may lead to severe
clinical signs, such as reproductive disorders in
cattle and swine, besides hemorrhage and renal
failure in humans (3, 4). Animals infected with
leptospirosis can eliminate the pathogen into the
environment, acting as a source of infection (5).
Due to the increasing trade of wild boar meat in
Brazil, the aim of the present study was to detect
Leptospira spp. infection in this species (6).

Blood samples were collected from 308 wild
boars, 198 (96 females and 102 males) of which
were obtained from a slaughterhouse, and 110
(57 females and 53 males) from a farm, both
located in Sao Paulo state, Brazil. Most animals

were aged between 6 and 8 months. Although it
was not possible to investigate the origin of the
slaughterhouse animals, it is known that they were
from farms located in Sao Paulo state. The animals
from the farm were bred in an intensive system
and received corn and vegetable-based feed.
Samples were sent to the laboratory of the
Zoonosis Research Center (NUPEZO) of the
Sao Paulo State University (UNESP), Botucatu,
Sao Paulo state, Brazil. They were analyzed by
microscopic agglutination test (MAT), and
screened for 29 serovars: Australis, Butembo,
Canicola, Djasiman, Hebdomadis, Javanica,
Pyrogenes, Shermani, Bratislava, Castellonis,
Whitcombi, Sentot, Copenhageni, Panama,
Tarassovi, Autumnalis, Bataviae, Cynopteri,
Grippotyphosa, Icterohaemorrhagiae, Pomona,
Wolfhi, Andamana, Patoc, Hardjo, Hardjo-C.T.G,,
Hardjo-prajitno, Hardjo-bovis, and Hardjo-
miniswajezak. Sera were initially tested at 1:100
dilution, and than those samples presenting
positive agglutination were two-fold diluted until
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their final titer. Animals showing titers equal to
or higher than 100 were considered positive. If an
animal was positive to more than one serovar, the
higher was considered.

Results regarding the serological test for
leptospirosis were evaluated through chi-square
or Fisher’s exact test by using the software Epi Info
3.5.1 (Center for Disease Control and Prevention,
USA), adopting a = 0.05.

Sixty-three animals were positive (63/308;
20.4%, CI95% 16.33-25.32%), 45 from the
slaughterhouse and 18 from the farm. Titers
ranged from 100 to 400. Antibodies were
detected to the following serovars: Hardjo
(29/63; 46.0%), Copenhageni (11/63; 17.4%),
Pomona (8/63; 12.7%), Pyrogenes (4/63; 6.3%),
Wolfii (4/63; 6.3%), Autumnalis (3/63; 4.7%),
Icterohaemorraghiae (2/63; 3.1%), and Hardjo-
miniswajezak (1/63; 1.5%), as shown in Table
1. The most prevalent serovars were Pomona in
animal samples from the farm, and Hardjo in those
from the slaughterhouse. One animal (female)
from the farm presented the same titer (100) to
serovars Pyrogenes and Hardjo-miniswajezak,

thus it was excluded from the statistical analysis.
Females showed a higher risk of infection (P <
0.05), as shown in Table 2.

Previous studies have reported infection by
Leptospira spp. in wild boars in other countries,
especially in Europe where this is a native species
(7-11). Such studies were performed in free-
ranging animals, and showed different prevalence
due to the diverse conditions of each survey.
Comparison with our data is not convenient;
however, these studies revealed that wild boars
can be infected by Leptospira spp. in various
conditions. No studies involving captive wild
boars were found in the analyzed literature. To
our knowledge, this is the first serologic survey
for leptospirosis in wild boars bred for human
consumption.

In Brazil, free-ranging wild boars also occur in
nature, and are considered a problematic exotic
species that affect the environment, native species
populations and crop production. In the country,
research on leptospirosis and wild boars is
extremely scarce. Girio et al. (12) detected 17.9%
(7/39) feral pigs (Sus scrofa) intected by Leptospira

Table 1. Distribution of Leptospira spp. antibodies in wild boars (Sus scrofa) bred in Brazil

Positive serovars®
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Slaughterhouse
14/102
Male (13.7) 8 5 0 0 0 0 1 0
31/96
Female (32.2) 21 6 0 0 4 0 0 0
Farm
Male 9/53 (16.9) 0 0 7 1 0 3 1 0
Female 9/57(15.7) | O 0 1 3 0 0 0 1
63/308
Total (20.45) 29 11 8 4 4 3 2 1
2 n.: number of tested animals; ® one animal was excluded (n = 62); “Hardjo M: Hardjo miniswajezak.
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Table 2. Statistical results for the studied places concerning the sex of the animals

Variable Sex n. MAT® Percceig;?ge; OR (CI195)¢ pe

Sex Male 155 23 14.8;10.1-21.3

2.0(1.1-3.5) | 0.01
(slaughterhouse + farm) | Female | 153 40 26.1;19.8-33.6
Male 102 14 13.7;8.4-21.8

Sex (slaughterhouse) 2.8(1.4-5.8) | 0.00
Female 926 31 31.3;22.8-41.1
Male 53 9 17.0;9.2-29.3

Sex (farm) 0.9(0.3-2.5) | 0.53
Female 57 9 15.8; 8.6-27.4

2 n.: number of tested animals; ® MAT: microscopic agglutination test (titer > 100); < frequency of positive animals
based on the studied variable (confidence interval = 95%); ¢ OR: odds ratio; ¢ p: value of p for a = 0.05.

spp. in Mato Grosso do Sul state, in which the
serovars Icterohaemorrhagiae and Copenhageni
were the most common.

In the current study, the serovar Hardjo,
especially common in cattle, presented
high prevalence among animals from the
slaughterhouse, which may suggests its
participation in the epidemiological cycle of
leptospirosis in cattle (5). Wild boars are possibly
infected by leptospires eliminated by cattle.
Because it was not possible to trace back the
origin of these animals, and investigate their sites
of origin, we could confirm this hypothesis.

Domestic pigs are frequently infected by the
serovars Copenhageni or Pomona (13). Their
phylogenetic similarity with wild boars may
justify the high number of animals infected by
these serovars in the present study. Thus, the wild
boar can also be a primary host of several serovars
and more studies are required to corroborate this

hypothesis.
The serovars Pomona, Pyrogenes, Hardjo,
Copenhageni, Icterohaemorraghiae and

Autumnalis have already been reported in wild
boars (7-12). However, this is the first study
describing an infection caused by the serovars
Wolfii and Hardjo-miniswajezak.

In conclusion, wild boars bred in Brazil
infected by Leptospira spp. may represent a
source of infection to humans and other animals.
Females appear to have a higher risk of infection.
However, the true risk of human infection and
the impact of leptospirosis on wild boar trade are
unknown. Thus, further studies are required.
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