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ABSTRACT: Leptospirosis is a significant cause of reproductive losses in the pig industry worldwide, affecting reproductive efficiency and
resulting in substantial economic losses. In Brazil, many studies on pig infections focus on serosurveys of random populations, independent
of reproductive efficiency, and many regions, such as the state of Espirito Santo, remain poorly studied. Therefore, this study conducted a
leptospirosis serosurvey in sow herds with poor reproductive performance from different regions of Espirito Santo, Brazil. Blood samples
for serology (Microscopic Agglutination Test - MAT) were collected from 131 sows with poor reproductive performance from 13 herds. A
seroreactivity rate of 29.8% (39/131) sows were revealed, and all the tested herds had at least one seroreactive animal. The most common
serogroups were Autumnalis 43.8% (17/39), Icterohaemorrhagiae 30.8% (12/39), and Australis 15.4% (6/39). Thus, the study highlighted
the importance of leptospirosis for the pig industry in that region, leading to significant economic impacts due to reproductive problems, and
reinforcing the importance of specific prevention and control measures.
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Sororeatividade para Leptospirose em suinos com baixo desempenho
reprodutivo no estado do Espirito Santo, Brasil

RESUMO: A leptospirose ¢ uma das principais causas de perdas reprodutivas na suinocultura mundial, prejudicando a eficiéncia reprodutiva
e causando altas perdas econdmicas. No Brasil, muitos estudos sobre a infec¢do em suinos focam em inquéritos sorologicos de populagdes
aleatorias, independentes da eficiéncia reprodutiva, e muitas regides, como o estado do Espirito Santo, ainda sdo pouco estudadas. Desse modo,
este estudo teve como objetivo realizar um inquérito soroldgico para leptospirose em rebanhos de porcas com baixo desempenho reprodutivo
de diferentes regides do Espirito Santo, Brasil. Para isso, amostras de sangue para sorologia (Teste de Aglutinagdo Microscopica - SAM)
foram coletadas de 131 porcas com baixo desempenho reprodutivo de 13 rebanhos. As amostras coletadas revelam uma taxa de sororeatividade
de 29,8% (39/131) das porcas, e todos os rebanhos testados apresentaram pelo menos um animal sororeagente. Os sorogrupos mais comuns
foram Autumnalis 43,8% (17/39), Icterohaemorrhagiae 30,8% (12/39) e Australis 15,4% (6/39). Assim, o estudo destaca a importancia da
leptospirose para a suinocultura naquela regido, levando a impactos econdmicos significativos devido a problemas reprodutivos, e reforgando
a importancia de medidas especificas de prevengdo e controle.

Palavras-chave: disturbios reprodutivos, epidemiologia, Leptospira, suinos, sorologia.

Leptospirosis is a major zoonosis caused
by pathogenic bacteria of the genus Leptospira sp.
and affects various animal species, such as cattle,
horses, dogs, pigs, small ruminants, and wild
animals (SYKES et al., 2022; MAES et al., 2023).
In livestock, it is a major cause of reproductive
problems worldwide, causing significant economic
losses (OSPINA-PINTO & HERNANDEZ-
RODRIGUEZ, 2021). In pigs, acute forms occur
as outbreaks and are uncommon, usually caused by
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the incidental strains of the Icterohaemorrhagiae
serogroup. Conversely, the chronic infection of pig
herds is commonly reported to be caused by strains
of the serogroups Australis and Pomona, which are
adapted to pigs and are responsible for determining
reproductive disorders and subclinical infections.
The most common reproductive disorders are
abortions, embryonic reabsorption, birth of weak
piglets, reduction in litter size, and stillbirths
(PETRI et al., 2021).
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Despite the economic importance of
the pig industry in Brazil, data on incidence in the
different regions of Brazil are still scarce. A study
conducted in the Southern region of the country
assessed the occurrence and risk factors associated
with leptospirosis in 1,393 pigs, and the predominant
serogroups were Icterohaemorrhagiae and Pomona
(SANTOS et al., 2023). In Northern Brazil, pigs were
evaluated as genital carriers of Leptospira spp., and
the most prevalent serogroups were Australis and
Bataviae (ARAUJO et al., 2023).

However, few studies focused on
diagnosing leptospirosis specifically in animals or
herds presenting poor reproductive performance
(MAES et al., 2023). Besides, the scarcity of specific
data on swine leptospirosis in herds from Espirito
Santo State highlighted the need for more in-depth
studies to understand the extent and reproductive
impact of this disease on local swine herds. Therefore,
this study conducted a leptospirosis serosurvey in
sow herds with poor reproductive performance from
different regions of Espirito Santo, Brazil.

The study was performed on samples
sent for diagnosis in the Laboratory of Veterinary
Bacteriology of Universidade Federal Fluminense,

Brazil. After collection, samples were stored in a -20
°C freezer until processing.

We studied 13 herds (totaling 4,800
pigs) that reported reproductive disorders such as
subfertility, repeated heat, abortion, reduction in litter
size, and mummified fetuses. Herds were in different
regions of the state of Espirito Santo (Central Serrana,
Central South, Midwest, Metropolitan, Northwest,
and Southwest Serrana), and all of them reported the
presence of rodents around the facilities, mainly in
the feed depot. A total of 131 non-vaccinated sows
aged >2 years old of commercial lineages with
Landrace and Large White bloodlines and with poor
reproductive performance from those herds were
randomly selected (Figure 1 and Table 1). The blood
samples were collected by veterinarians by venous
puncture and sent to the Veterinary Bacteriology
Laboratory for diagnosis.

Using the microscopic agglutination test
(MAT), serum samples were tested for antibodies
against Leptospira. Serial dilutions were performed,
and a panel of live antigens was selected, represented
by eight reference strains. The selected live antigen
panel included the most common in Brazil in pigs
(PINTO et al., 2016), namely: Leptospira interrogans
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Figure 1 - Distribution of seroreactivity in pigs against Leptospira spp. in
regions of Espirito Santo state, Brazil.
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Table 1 - Sows with poor relproductive performance tested for
leptospirosis in Espirito Santo state, Brazil.

Herd Total of sows CS(?IIIEE iZZ Seroreactivity
1 124 6 50% (3/6)

2 100 10 10% (1/10)
3 97 8 62.5% (5/8)
4 239 14 42.8% (6/14)
5 113 10 10% (1/10)
6 341 10 10% (1/10)
7 204 11 36.4% (4/11)
8 80 10 10% (1/10)
9 146 10 20% (2/10)
10 315 10 30% (3/10)
11 121 10 20% (2/10)
12 2500 10 20% (2/10)
13 420 12 66.7% (8/12)
Total - 131 29.8% (39/131)

serovar Copenhageni (strain M20), Pomona (strain
Pomona), Canicola (strain Hund Utrecht), Bratislava
(strain Jez Bratislava), Australis (strain Ballico),
Autumnalis (strain Akiyami A), Grippotyphosa
(strain Moskva V), and Leptospira santarosai serovar
Guaricura (strain FV52). Results were analyzed
considering a cut-off point of 200, as suggested for
endemic regions (MARTINS & LILENBAUM,
2017). The probable infecting serogroup was that
presenting the highest titer, and a herd was considered
positive when at least one animal was seroreactive.

Out of the 13 tested herds, all of them
presented at least one seroreactive sample, and it was
possible to observe a high seroreactivity (greater than
50%)in61.5% (8/13) of the tested herds. Atthe individual
level, 29.8% of the sows were seroreactive (39/131).
The most common serogroups were Autumnalis 43.8%
(17/39), Icterohaemorrhagiac 30.8% (12/39), and
Australis 15.4% (6/39). Other less prevalent serogroups
were Pomona (7.6%; 3/39) and Canicola (2.4%; 1/39).

We detected a relevant seroreactivity
for leptospirosis in sows with poor reproductive
performance, for the first time in the Espirito Santo
State, in Southeastern Brazil. This result agreed
with a meta-analysis in pigs, which demonstrated
a worldwide seropositivity rate of 22%, ranging
from 13.30% in Europe to 36.4% in South America
(ARAUJO et al., 2023). In Brazil, seroprevalence
rates of 15.8% (SANTOS et al., 2023) and 40%
(FERNANDES et al., 2020) were reported.

Different leptospiral strains are known
to cause infection in pigs (SOTO et al., 2007). A

recent study performed in Southern Brazil reported
Pomona, Icterohaemorrhagiae, and Tarassovi as
the most common serogroups (SANTOS et al,
2023), while in Northern Brazil, a predominance
of Icterohaemorrhagiae and Sejroe serogroups was
reported (LEITE et al., 2018). It contrasts with the
outcomes of another study conducted in Northern
Brazil, which reported Icterohaemorrhagiae, Pomona,
and Shermani as the most common serogroups
associated with infection in pigs (SANTOS et al.,
2023). We must consider that each study has its own
inclusion criteria and sampling strategies, so results
cannot always be compared. The cited reports contrast
with our results, possibly not only due to regional and
climatic differences but also to the inclusion criterion
(poor reproductive performance) that we considered
in the present study.

Unlike most studies on seroprevalence in
pigs, our findings demonstrated a high prevalence of
serovar Autumnalis (43.8%). Although, it is not often
reported as one of the most prevalent serovars, it has
been reported as an increasing trend (STRUTZBERG-
MINDER, 2018). Furthermore, our studies confirmed
the important role of Icterohaemorrhagiae strains,
which are common on pig herds from Latin America
(PINTO et al., 2017). The high occurrence of this
serogroup is usually associated with direct or indirect
contact with rodents, mainly Rattus norvegicus,
which are the reservoirs of those strains and represent
a major concern in Public Health. Noteworthy is that
all the herds had reported the presence of rodents
around the facilities.

Although, strains of the Australis serogroup
are known to be adapted to pigs, as Australis and
Bratislava, most studies did not include them as
antigens in MAT, which certainly represented a bias.
Importantly, Australis strains have been isolated from
the urine of a pig in Southeastern Brazil (HAMOND
etal., 2015).

Studies on swine leptospirosis in Brazil are
important for both animal health and public health. The
high prevalence of the disease represents a challenge,
compromising productivity. Besides, leptospirosis
is a highly relevant zoonosis (SYKES et al., 2022),
with pigs acting as reservoirs and contributing to the
spread of the bacterium to humans, especially rural
workers and pig farming professionals (MAES et al.,
2023). In this context, we demonstrated an important
occurrence of anti-Leptospira antibodies among
herds with poor reproductive performance in Espirito
Santo state, Brazil.

We recognized the limitations of the
present study. Samples were sent for diagnosis and do
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not represent a calculated sample size or distribution
that adequately represents the swine population of
the state. Besides, we understand that seroreactivity
alone does not represent a diagnosis of infection,
and confirmatory direct methods such as PCR are
often required. Despite those limitations, this is
the first report of leptospirosis in herds with poor
reproductive performance in the region, and although
the epidemiological data presented here are still
limited, they shall be reported.
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