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A B S T R A C T

Reproductive tract is an important site of infection for chronic leptospirosis and cooperate in pathogenesis of
reproductive failure, leading to economic losses. Since serology techniques cannot detect chronic carriers, the
molecular analysis of clinical samples is an alternative to detect these animals on livestock. The aim of the
present study was to perform a retrospective study in order to detect leptospiral uterine carriers in slaughtered
cows. Tissue samples were collected from 50 post-pubertal, nonpregnant cows. These samples were fixed in 10%
buffered formalin, paraffin-embedded and stored. PCR targeting lipL32 gene and molecular characterization by
secY sequence was performed. Leptospiral DNA was identified in 18% (9/50) examined blocks. Two sequences
were characterized as L. interrogans. These findings suggest that the presence of infectious leptospires in uterus is
associated with the physiopathogenesis of the reproductive failure.

Leptospirosis is an infectious disease that causes several re-
productive disorders in cattle, including abortion and stillbirth [1].
Diagnosis by serology has several limitations, especially in detecting
chronic infection. Thus, the disease may frequently go undetected in
cattle [2].

Leptospires have been eventually detected in semen and vaginal
fluid of ruminants, implying on potential venereal transmission [3–5].
Moreover, the bacterium has been cultured from aborted fetuses [6] as
well as from the oviduct [7]. Nevertheless, despite its probable im-
portance as an important extra-renal site of infection, few studies have
addressed the identification of uterine carriers. Reports of bacterial
isolation from the ruminant uterus are apparently limited to one study
in non-pregnant cows [7] and another in ewes [8], and both cultured L.
interrogans. There is one single study conducted on ruminants' uterine
samples employing PCR on deer, but all samples resulted negative [9].

PCR has been conducted on formalin-fixed and paraffin-embedded
samples (FFPE) to detect leptospiral DNA on human beings [10] and
kidneys and lungs of slaughtered cattle [11,12]. To our knowledge,
there are no reports of PCR regarding leptospiral detection on uterine
bovine samples, neither fresh samples nor FFPE. In this context, the aim
of the present study was to perform a retrospective study in FFPE
samples in order to detect leptospiral uterine carriers in slaughtered
cows.

This study was approved by ethics committee (# 863). This is a
retrospective study using samples (0.5 cm3) of the middle-third of the
uterine horn collected from 50 post-pubertal, nonpregnant cows, at a
local abattoir (near Rio de Janeiro, Brazil), between March/2003 and
December/2004 [13]. Samples were fixed in 10% buffered formalin,
paraffin-embedded and stored since 2004. In the present study, these
paraffin blocks were used in an attempt to detect DNA from pathogenic
Leptospira sp.

DNA was extracted using DNeasy® Blood & Tissue Kit (Qiagen,
California, EUA). Specific primers from the lipL32 gene, reported to be
present only in pathogenic leptospires, were used for PCR reactions:
lipL32-45 Forward (5′-AAGCATTACCGCTTGTGGTG-3′) and lipL32-286
Reverse (5′-GAACTCCCATTTCAGCGATT-3′), amplifying a 242 bp
fragment. The PCR reactions were done as described [14]. Molecular
characterization of the amplicons was performed by sequencing the
secY gene. Primers F (5′-ATG CCG ATC ATT TTT GCT TC-3′) and R (5′-
CCG TCC CTT AAT TTT AGA CTT CTT C -3′) were used for partial
amplification of the secY gene as described [15]. PCR products were
directly sequenced in both directions using Big Dye Terminator 3.1
cycle sequencing Kit (Life Technologies, Foster City, USA) on ABI 3730
(Life Technologies, Carlsbad, CA, USA) in PDTIS/Fiocruz genomic
platform RPT01A (IOC/Fiocruz). Bio Edit v.5.0.9 [16] and MEGA v.6
[17] were used for editing and sequence analysis. The similarity of the
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sequences was obtained using the Basic Local Alignment Search Tool
(BLAST - National Center for Biotechnology Information – EUA).
Maximum likelihood (ML) genetic tree of partial secY gene was con-
structed in MEGA v.7.0.20 [18] using Kimura-2 parameters (K2P)
model (bootstrap of 1000 replicates). The secY sequences available in
GenBank comprising the members of the infectious Leptospira were
used.

Leptospiral DNA from pathogenic Leptospira sp. could be amplified
in nine out of the 50 (18%) examined blocks. From those nine ampli-
cons, two yielded good DNA sequences and were characterized by
partial secY gene sequence (BUT36 and BUT46). Both demonstrated
100% of similarity with L. interrogans and the ML tree (Fig. 1) showed
clustered in monophyletic branch with L. interrogans (GenBank
EU358017, EU357961, EU357939 and EU357974). The two obtained
sequences were deposited in GenBank database under accession num-
bers MF187958-MF187959.

Bovine leptospirosis in its chronic form is characterized by re-
productive failure, mainly abortions, stillbirth and estrus repetition
[1,19]. Strains of Leptospira sp. have been sporadically detected in the
reproductive tract of various hosts, including mares [20], ewes [3,8],
female dogs [21], and cows [7].

Given its huge importance and impacts, it is surprising that litera-
ture on uterine infection is so scarce, particularly when compared to
knowledge about renal infection. Serology presents disadvantages in
detecting carriers, and molecular tests are required [14]. Culturing
and/or DNA identification of leptospires from the reproductive tract
represents a major challenge in the understanding of genital leptos-
pirosis, probably due to the difficulty on obtaining in vivo samples. In
this context, a recent study suggested vaginal fluid as an interesting
sample in order to study bovine genital leptospirosis, with promising
results [22].

Moreover, it is known that the use of preservatives can cause DNA
damage (DNA crosslinks by formaldehyde) and impair experiments in
molecular biology, including PCR [12]. Even though, it was possible to
detect specific anti-leptospiral DNA on paraffin-embedded samples that
were kept for 13 years. Therefore, it is possible that the real number of
positive samples was higher than the observed.

Although effects and duration of leptospiral infection on the bovine
uterus are not well understood, in experimentally infected female dogs
it has been demonstrated that Leptospira interrogans damaged the en-
dometrium, inciting an inflammatory response and abnormal expres-
sion of extracellular matrix proteins that could lead to disruption of
embryo development and cause reproductive failure [21]. Detecting

leptospiral DNA in 18% of the uterine samples was remarkable, and
they were confirmed as Leptospira interrogans. These results, combined
with the previous culturing of L. interrogans strains on ruminants' uterus
[7,8] support the hypothesis that L. interrogans can infect uterine tissues
in cows, leading to reproductive failure.

Moreover, venereal transmission female-to-male has been con-
sidered and leptospiral DNA was found on vaginal fluid of different
hosts [3,20,22]. The outcomes of the present study reinforce that hy-
pothesis.

It was possible to detect uterine carriers for Leptospira interrogans in
slaughtered cows. These findings suggest that the presence of infectious
leptospires in uterus is associated with the physiopathogenesis of the
reproductive failure.
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