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ABSTRACT

Background: Swine production and productivity rates can be influenced by several factors, such as genetics, environmental
conditions, nutritional factors, previous infections and others. Among infectious diseases, leptospirosis is a well-known
cause of reproductive disorders in pigs. These animals are considered carriers of the disease when they are in the terminal
stage of the infection and the Veterinary Inspection Service has not been notified when they are slaughtered. Considering
the lack of epidemiological information on Leptospira infection in pigs in the state of Pernambuco, the aim of this study
was to investigate anti-Leptospira antibodies in pigs slaughtered in the Agreste region of the state of Pernambuco, Brazil.
Materials, Methods & Results: Blood samples were collected from 305 pigs in 11 municipalities in the Agreste region of
Pernambuco. The animals had no history of vaccination, and were raised on subsistence-oriented family farms. The sera
were subjected to the Microscopic Agglutination Test (MAT) for the detection of antibodies. The serovars used in the MAT
were: Icterohaemorrhagiae, Copenhageni, Javanica, Canicola, Castellonis, Pyrogenenes, Cynopteri, Autumnalis, Sentot,
Djasiman, Australis, Pomona, Grippotyphosa, Hebdomadis, Wolffi, Sejroe, Saxkoebing, Bataviae, Tarassovi, Panama,
Patoc, Andamana, Celledoni, Shermani, Brastilava and Hardjo. Sera showing titers of 2100 were considered positive. The
MAT results indicated that 78/305 (25.57%) of the samples were positive, and were distributed in the 11 municipalities.
The most frequent serovars were Icterohaemorrhagiae, Copenhageni, and Djasiman, with frequencies of 55.13%, 17.95%
and 6.41%, respectively.

Discussion: Swine infected with leptospirosis showed few or no signs of the disease. However, the bacteria can be carried
for long periods in convoluted tubules of the kidney and their urinary excretion may last for years. A study of Leptospira
spp. risk factors on pig farms in the state of Alagoas revealed an absence of rodent control, suggesting that this was the
probable cause of infection by this serovar, Icterohaemorrhagiae. Farms that did not control their rodent populations showed
a 7.8-fold higher risk of infection among their swine. This exposure poses a problem, since these animals can contaminate
the environment, as well as food and water, making them an important source of infection of other animals. The findings
of this study indicate that the pigs were exposed to Leptospira spp. The reason that some atypical serovars were identified
in this study may be have been incidental infection, since these animals came from a non-technified system, putting them
at greater risk of contact with other animal species. This may also be a reason for the identification of the other serovars in
this research. Although the serovar Copenhagen is part of the Icterohaemorrhagiae serogroup, few studies have described
its importance. The main reservoirs of Copenhageni are also synanthropic rodents, which underscores the importance of
these animals as possible sources of contamination on farms that supply pigs to the slaughterhouses of the region under
study. The data obtained here indicate the need for animal health surveillance programs in the region. Moreover, they may
also be a source of infection of the professionals directly involved in handling and slaughtering pigs. This indicates the
need to implement surveillance programs in the region, such as high vaccination coverage at pig farms, as well as integrated
pest management against rodents.

Keywords: leptospirosis, slaughterhouse, swine, serology.

DOI: 10.22456/1679-9216.93772
Received: 10 March 2019 Accepted: 17 June 2019 Published: 8 July 2019
Department of Veterinary Medicine, Federal Rural University of Pernambuco (UFRPE), Recife, PE, Brazil. CORRESPONDENCE: E.F.T. Samico-

Fernandes [erikasamico@hotmail.com - Tel.: +55 (81) 3320-6428]. Department of Veterinary Medicine, UFRPE. Rua Dom Manoel de Medeiros s/n.
Bairro Dois Irmaos. CEP 52.171-030 Recife, PE, Brazil.



E.F.T.Samico-Fernandes, P.P.F. Albuquerque, M.F.T.Samico-Fernandes, etal. 2019. Anti-Leptospira spp. Antibodiesin Pigs Slaughtered

in the Agreste Region of Pernambuco, Brazil.

Acta Scientiae Veterinariae. 47:1671.

INTRODUCTION

Swine production and productivity rates can be
influenced by several factors, such as genetics, environ-
mental conditions, nutritional factors, previous infec-
tions and others [2]. Among infectious diseases, lepto-
spirosis plays a prominent role in reproductive disorders,
fever, birth of weak piglets, jaundice, hemoglobinuria,
neurological and gastrointestinal disorders [20].

Leptospira spp. can cause lesions in various
organs, but are mostly found in the kidneys, where they
multiply. They are then eliminated through the urinary
tract, contaminating the environment and posing a seri-
ous problem on pig farms.

Leptospirosis has been recognized worldwide
as a cause of reproductive disorders in pigs [11,23], and
these animals are considered carriers when they are in
the terminal stage of the infection and the disease has
not been notified to the Veterinary Inspection Service
at the time they are slaughtered [7].

In Brazil, serological tests for the detection of
anti-Leptospira antibodies have revealed seroreactivity
rates of 66.67% [6], 14.58% [13], 33.60% [1]. Isolation
of the agent has also been described [25].

Considering the lack of epidemiological infor-
mation on Leptospira infection in pigs in the state of
Pernambuco, this study involved an investigation into
the occurrence of anti-Leptospira spp. antibodies in
animals slaughtered in the Agreste region of the state
of Pernambuco, Brazil.

MATERIALS AND METHODS

Blood sampling

Blood samples were collected from 305 male
and female pigs in 11 municipalities in the Agreste
region of Pernambuco. The animals had no history of
vaccination, and were raised on subsistence-oriented
family farms.

The sample size was determined considering
an expected prevalence rate of 33.60% of Leptospira
spp. infection [1], with a 95% confidence level and
standard error of 5% [27].

Blood samples were drawn into sterile screw
cap test tubes (Globe®)' immediately upon bleeding
in the slaughter process. The blood samples were
identified, the sera were extracted and placed in (Ep-
pendorf®)* tubes. The tubes were refrigerated and sent
to the Department of Bacteriology of the National Net-

work of Agricultural Laboratories (LANAGRO) of the
Ministry of Agriculture, Livestock and Food Supply.

Detection of anti-Leptospira spp. antibodies

The MAT test was carried out to detect anti-
Leptospira spp. antibodies, as recommended by Bra-
zil’s Ministry of Health [18]. The serovars used in
the MAT were: Icterohaemorrhagiae, Copenhageni,
Javanica, Canicola, Castellonis, Pyrogenenes, Cynop-
teri, Autumnalis, Sentot, Djasiman, Australis, Pomona,
Grippotyphosa, Hebdomadis, Wolffi, Sejroe, Saxkoe-
bing, Bataviae, Tarassovi, Panama, Patoc, Andamana,
Celledoni, Shermani, Brastilava and Hardjo.

After initial serum dilution of 1:100, the
plates were incubated and examined under dark field
microscopy. Results were considered positive when
agglutination reached or exceeded 50%.

Data and tatistical analysis

Absolute and relative frequencies were dis-
persed using data analysis [24]. Statistical significance
was attributed to the differences observed in the fre-
quencies of serum-reactive animals based on Pearson’s
chi-square () test, or Fisher’s exact test, when neces-
sary [29]. The standard error was 5%.

RESULTS

In this pioneering study, positive seroreactivity
to Leptospira spp. was detected in 78/305 (25.57%) of
blood samples collected from swine at slaughterhouses
in Pernambuco.

The frequency of positive animals, divided by
sex, was 38/305 (12.45%) among females and 40/305
(13.11%) among males. The variables of sex and age
were not statistically significant in terms of seroreac-
tivity rates.

Table 1 lists, which lists the distribution of
serovars by municipality, indicates that Icterohaem-
orrhagiae was the serovar most frequently detected,
i.e., 55.13%.

DISCUSSION

Findings similar to those of this study have
been reported in different locations in Brazil. In the
states of Parand, Alagoas and Minas Gerais, frequen-
cies of antibodies to the serovar Icterohaemorrhagiae
0f 98.16% [6], 65.71% [13],67.10% [21], and 41.80%
[28] have been reported in slaughtered pigs, and among
breeding sows at technified swine farms.
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Table 1. Frequency distribution by municipality of Leptospira spp. serovars in pigs slaughtered in Agreste region of Pernambuco State, Brazil.

Municipality

LAJ
4.65%
4.65%
4.65%
2.33%
0.00%
0.00%
0.00%
4.65%
0.00%

20.93%

Serovar

Total

BEZ
2.33%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

2.33%
Caruaru & BEZ

CAR
2.33%
2.33%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
4.65%

BMD
2.33%
2.33%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
4.65%

JAT
4.65%
2.33%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
6.98%

CAC
2.33%
0.00%
2.33%
2.33%
0.00%
2.33%
0.00%
0.00%
0.00%
9.30%

PES
11.63%
4.65%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
16.28%

SAN

BJ
18.60%

SBU
27.91%
6.98%
2.33%
0.00%
0.00%
0.00%
4.65%
0.00%
0.00%
41.86%

GR

20.93%

55.13%
17.95%
6.41%
3.85%
3.85%
3.85%
3.85%
2.56%
2.56%

100.00%

2.33%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

2.33%
Pesqueira; LAJ=Lajedo; CAC

Icterohaemorrhagiae

4.65%
2.33%
0.00%
2.33%
4.65%
0.00%
0.00%
2.33%
34.88%

4.65%
0.00%
2.33%
4.65%
0.00%
2.33%
0.00%
2.33%
37.21%

Copenhageni

Djasiman
Hebdomadis

Pyrogenes

Panama

Sentot

Javanica

Castellonis

Total
GR= Gravata; SBU= Sio Bento do Uma; BJ

Bezerros.

Brejo da Madre de Deus; CAR=

ba; BMD=

Cachoeirinha; JAT= Jatau

Sanhar6; PES=

Belo Jardim; SAN=

The main source of infection at pig farms that
supply swine to slaughterhouses in Pernambuco are
synanthropic rodents. Swine are infected by animal
urine, contaminated environments and food. In this
context, rats (Rattus norvegicus) are very important in
the chain of infection and are also the main reservoir
of the serovar Icterohaemorrhagiae [25]

A study of Leptospira spp. risk factors on pig
farms in the state of Alagoas revealed an absence of
rodent control, suggesting that this was the probable
cause of infection by this serovar [28]. Farms that did
not control their rodent populations showed a 7.8-fold
higher risk of infection among their swine [3].

The most frequent serovars in pigs are Pomona,
Tarassovi, Icterohaemorrhagiae, Canicola, Bratislava
and Gryppotyphosa [26]. The distribution of these se-
rovars differs among countries and even among regions
in the same country [8,17,19,22].

Although Pomona, Bratislava and Tarassovi
serovars are considered adapted to swine [1,10], no
serological evidence of these serovars was found in
this study. Pomona has been identified in studies in
Brazil [9,15,20], and is considered the most important
serovar on Australian pig farms [4,5]. The same holds
true for the serovar Bratislava, which has also been
reported in Brazil [16].

The reason that some atypical serovars were
identified in this study may be have been incidental
infection, since these animals came from a non-
technified system, putting them at greater risk of
contact with other animal species. This may also be
a reason for the identification of the other serovars
in this research.

Although the serovar Copenhagen is part of
the Icterohaemorrhagiae serogroup, few studies have
described its importance [3]. The main reservoirs of
Copenhageni are also synanthropic rodents [14], which
underscores the importance of these animals as possible
sources of contamination on farms that supply pigs to
the slaughterhouses of the region under study.

Infected pigs usually show few or no signs
of the disease, but their renal system can maintain
bacteria for long periods of time, eliminating them
intermittently through their urine [12]. This poses a
serious problem for pig farms, because these animals
can contaminate the environment, food and water,
and are an important source of infection for other
livestock.
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CONCLUSIONS

This investigation concluded that swine
slaughtered in the region under study were exposed to
Leptospira spp., suggesting poor local animal health
management. The results of this study indicated that the
most frequent serogroup in the region was Icterohaem-
orrhagiae. These findings raise public health concerns,
given the potential role of synanthropic rodents as
reservoirs and disseminators of the pathogen, mostly
of the serogroup Icterohaemorrhagiae. Moreover, they
may also be a source of infection of the professionals
directly involved in handling and slaughtering pigs.
This indicates the need to implement surveillance pro-

grams in the region, such as high vaccination coverage
at pig farms, as well as integrated pest management
against rodents.
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