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Molecular detection of leptospirosis from genital system in
mares
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ABSTRACT

Objective: Leptospirosis is a worldwide zoonotic
disease and well recognized infectious disease of
horses. Equine leptospirosis is to cause the birth of weak
foals, neonatal deaths and abortion after pregnancy
period. Studies on leptospirosis in horses are generally
investigations of urine samples and serological studies.
Although leptospirosis causes reproductive disorders,
genital sample studies that may be a source of infection
have been ignored. The aims of this study were to study
the prevalance of Leptospira by PCR using vaginal swab

from apparently healthy horses.

Methods: A total of 92 vaginal swab samples were
collected and transferred to the bacterial diagnosis
laboratory of Selcuk University Veterinary Faculty. The
vulva and vagina were cleaned before swab samples
were taken. All samples were stored in the refrigerator
at -20°C and taken to the laboratory for processing.
These samples were sent to the laboratory under cold
chain conditions. DNA was extracted from suspicious
samples and conventional PCR was used to detect
Leptospira spp. Specific primers were selected and PCR

was finalized for Leptospira spp.

OZET

Amagc: Leptospirosis, diinya capinda zoonotik olan
ve atlarin iyi bilinen bir enfeksiyoz hastaligidir. Atlarda
leptospirosis, zayif taylarin dogumuna, yenidogan
olumlerine ve gebelik sonrasi abortlara sebep olmaktadir.
Atlarda leptospiroz ile ilgili calismalar genellikle idrar
orneklerinin arastirilmasi ve serolojik calismalardir.
Leptospirosis, reprodiiktif bozukluklara yol acmasina
ragmen, enfeksiyon kaynagi olabilecek genital 6rnek
calismalann goz ardi edilmistir. Bu calismamin amaci,
herhangibir klinik semptom gostermeyen kisraklardan
alinan vajinal suriinti orneklerinde PCR ile Leptospira

prevalansini incelemekti.

Yontem: Toplam 92 adet vajinal surintii ornegi
toplanarak Selcuk Universitesi Veteriner Fakiiltesi
bakteriyel tam laboratuvarina aktarilmistir. Siriinti
ornekleri alinmadan 6nce vulva ve vajina temizlenmistir.
-20°C’de

ve islenmek iizere laboratuvara goturilmistiir. Bu

Tum  ornekler buzdolabinda saklanmis

numuneler soguk zincir kosullarinda laboratuvara

gonderilmistir. Sitipheli orneklerden DNA ekstrakte
edilmis ve Leptospira spp.’yi saptamak icin spesifik

primerler secilmis ve konvansiyonel PCR kullamlmistir.
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Results: As a result of the study, it was found that
out of 92 mare’s vaginal swab samples 7 (7.6%) were
positive for Leptospira spp. This study is the first report
from our country due to the detection of Leptospira spp

DNA in asymptomatic mares.

Conclusion: It revealed that the Leptospira PCR
positive mare were not showing any signs and symptoms.
When the results and observations were evaluated, it was
thought that Leptospira PCR positive mares could play a
role as a carrier in the transmission of leptospirosis. Our
study is one of the rare studies on mares carrying the
possible causative agent. Detection of leptospirosis by
PCR can be considered as a reliable method for early
detection of Leptospira shedding in asymptomatic
animals. In addition, molecular studies from vaginal
swab samples were observed as a rapid and definitive
diagnostic option, considering the difficulty of isolation
of the Leptospira agent and possible contaminations.
According to the results of our study, it is recommended
to reevaluate the control measures against the disease
and to carry out molecular characterization and

vaccination studies in risky areas.

Key Words: Leptospirosis, mare, PCR

Bulgular: Calismanin sonucunda, 92 kisrak vajinal
stirlintli 6rneginden 7 (%7,6)’sinde Leptospira spp.
pozitif oldugu saptanmistir. Bu calisma, asemptomatik
kisraklarda Leptospira spp DNA’sinin tespit edilmesi

sebebiyle Glkemizden ilk rapordur.

Sonuc: Leptospira PCR testipozitif bulunankisraklarin
herhangi bir belirti ve semptom gostermedigi belirlendi.
Sonuclar ve gozlemler degerlendirildiginde, Leptospira
PCR testi pozitif kisraklarin leptospirosis bulasmasinda
tasiyict  olarak  rol

oynayabilecegi  distindurdii.

Calismamiz, olas1 etkeni tasiyict kisraklar izerine

yapilan ender calismalardan biridir. Leptospirosisin
PCR ile tespiti, asemptomatik hayvanlarda Leptospira
saciliminin erken tespiti icin guvenilir bir yontem
olarak kabul edilebilir. Aynca, Leptospira etkeninin
izolasyon gicligli ve gelisebilecek kontaminasyonlar
goz online alindiginda, vajinal siriintii 6rneklerinden
molekiiler calismalar, hizli ve kesin bir tam secenegi
olarak gozlemlendi. Calismamizin sonuclarina gore,
hastaliga kars1 kontrol tedbirleri yeniden degerlendirilip
riskli alanlarda molekiler karakterizasyon ve asilama

calismalar1 yapilmasi onerilmektedir.

Anahtar Kelimeler: Leptospirozis, kisrak, PCR

INTRODUCTION

Leptospirosis is a zoonotic infectious disease with
multi-organ involvement caused by Leptospira spp.,
a gram-negative, non-sporeless, non-encapsulated
and aerobic bacterium (1). Leptospiras are bacteria
belonging to the Leptospiraceae family in the class
Spirochaetales. Spirochetes are approximately 0.1
pm in diameter and 6-20 pm in length (1).

Leptospirosis is a zoonosis that has gained great
importance in terms of public health. Transmission
of the disease to humans occurs through animal
reservoirs, contact with urine, and exposure to
contaminated environments. In addition, floods that
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may occur as a result of natural disasters such as
excessive precipitation and earthquakes contribute
to the spread of the disease (2).

Diagnosis of leptospirosis is done by clinical
signs, autopsy findings, microscopy, culture, animal
Chain
Reaction (PCR) (3). Microscopic Agglutination Test

experiments, serology and Polymerase
(MAT) is the most widely used serological test in
reference laboratories of our country and known as
the “gold standard” test (4). MAT has good specificity.
However, the sensitivity of MAT in the early period is
low (4). There is a high probability of false negative
cases. Apart from these tests, complement fixation

and immunofluorescence tests are also used in the



diagnosis of Leptospira. However, all these tests
are not sufficient to identify subclinically infected
animals (5). There is dire need for rapid diagnosis of
the disease to detect carrier animals that do not show
any symptoms at early stage of infection are possible
with polymerase chain reaction (PCR). PCR is based
on the molecular detection of amplified bacterial
gene fragments found in pathogen. For the diagnosis
of Leptospira, 16S rRNA target genes and real-time
quantitative PCR has been used successfully (6).

This infection has been commonly observed in
areas with tropical climates with a rainy season and
high temperatures (7). Bacteria can survive in water
or soil for days or months (8). The prevalence of
infection is increasing due to flooding of many areas,
poor hygiene and improper maintenance (8).

Leptospirosis can be controlled by adapting
precautionary measures, e.g. stay away from animals
and/ or areas contaminated with their urine. In
addition, rodent control, treatment of carriers,
occupational hygiene and routine vaccination of
healthy animals are among the other recommended
methods (9).
options are the leading antibiotic treatment options

control Doxycycline and penicillin
and are considered to be more effective if the
treatment is started within the first 3-4 days (9).

Leptospira spp. can causes reproductive disorders
in animals. Especially, this disease symptoms have
been observed in domestic animals such as cattle,
sheep, pig and horse (10-12).

Molecular methods based on detection of DNA
have higher sensitivity/ specificity rates compared to
other diagnostic methods. Therefore, these methods
are increasingly being used in the diagnosis of
leptospirosis (13).

This study was designed to detect molecular
prevalence of Leptospirosis in mares. Suspected
samples were collected from mares and PCR was used
to detect the DNA of Leptospira. PCR is considered
to be rapid, more specific and sensitive method as
compare to the microbial culture, isolation and
serological studies.

MATERIAL and METHOD

Sampling and storage

A total of 92 vaginal swab samples were collected
and transported to the Selcuk University Faculty of
Veterinary Medicine, bacterial diagnosis laboratory..
For this study, samples were taken from mares
aged 2-5 years in individual horse farms from rural
settlements in Konya. The vulva and vagina were
cleaned before swab samples were taken. All samples
were kept at -20°C in a refrigerator and taken to the
laboratory for processing. These samples were sent to
the laboratory under cold-chain conditions.

Polymerase chain reaction

DNA was extracted from all swab samples using
the Wizard® Genomic DNA Purification Kit (Promega,
USA) following the manufacturer’s instructions. The
DNA samples were stored at -20°C until PCR analysis.
A total of 92 DNA extractions and positive control
were used in PCR. As positive control, L. interrogans
serovar pomona (Leptovac 5®/Vetal, Turkey) were
used in PCR.

PCRs were performed for Leptospira spp. using
specific primers (14). The thermal conditions were as
follow; 95°C 15 min, 40 (94°C 1 min, 50°C 1 min,
72°C 1 min) and a final extension at 72°C 10 min. The
detection limit was 10 ng/pL of extracted DNA in all
reactions. The PCR assays were carried out according
to the conditions listed in Table 1.

All PCRs were performed using 5 pL 5x
FIREPol®Master Mix (Solis Biodyne, Estonia), 20 pmol
of each primer, and DNA template (50 ng/pL), and 1
pL water (negative control). Positive control DNA was
used in each PCR series. PCR products were analyzed by
electrophoresis on 1.5% agarose gels at 60 mA for 1 h,
stained with ethidium bromide and visualized under UV
illumination. A 100 bp DNA ladder (Thermo Scientific,
SM0373) was used for comparison of DNA sizes.

The study was approved by the SUVDAMEK Local
Ethics Committee (Date: 16.02.2021 and Number:
2021/07).
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Table 1. PCR primers, cycle conditions, and product sizes

Microorganism Target gene

Primer sequences (5’--3’)

Termal conditions Product (bp) References

Leptospira
16S rRNA

spp. TTCCCCCCATTGAAGCAAGATT

GGCGGCGCGTCTTAAACATG

95°C 15 min,
40 (94°C 1 min,
Tramuta et
50°C 1 min, 331

72°C 1 min)

al., 2011

72°C 10 min

RESULTS

The vaginal swab samples were collected from
apparently healthy mares. The mares (92) were
observed/ examined clinically and no signs or
symptoms of the disease were observed. DNA was
extracted from vaginal swabs and PCR was performed
to detect the asymptomatic mares. The primers
used were derived from 16S rRNA target gene (16S)
of Leptospira spp. Leptospira spp. were detected
in seven vaginal swab samples (Figure 1). Results
revealed that 7.6% mares (7/92) were positive as
carriers and shedding pathogen (Leptospira spp.).

S28

DISCUSSION

Leptospirosis is responsible for several chronic
infection in domestic and wild mammals in many
countries of the World. Colonization of Leptospira
has been widely reported in various animals via
the renal route. Particularly, canine leptospirosis
is characterized by an acute or chronic illness.
Some dogs are known as asymptomatic carriers by
urinary excretion (15). It has been shown that the
bacterium can also be found in the female genital
tract in ruminant animals and can be transmitted
sexually between animals by these means (16).
Abortion, stillbirth and neonatal death has been

S35 S42 S70 S87

Figure 1. An ethidium bromide-stained agarose gel of PCR products that shows the sensitivity of the assay. M: DNA marker
(100bp); P: positive control; S9-522-528-535-542-570-S87:positive sample numbers)
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noticed in mares with Leptospira infection in
different studies (17-19). Till now, there have been
no reports of evidence of Leptospira in the vaginal
fluid of healthy mares (11).

DNA of leptospira spp was detected for the first

During this study

time in vaginal fluid of apparently healthy mare.

“PCR is a very sensitive and specific test in the
acute phase of leptospirosis, it detected 50% of cases
that were negative with other serological tests. In the
light of various studies, it has been shown that the
PCR method has advantages over other serological
tests in the early diagnosis of leptospirosis. Rapid
diagnosis of Leptospirosis with a correctly applied
molecular method is necessary for the efficient
implementation of both animal and public health
measures (10). Erol et al.compared the results of real
time PCR, FAT and MAT in mare abortion cases and
found that molecular methods are effective diagnostic
method in the diagnosis of leptospiral abortion (20).

During this study we analyzed a total of 92 mare
vaginal swab samples by conventional PCR assay using
specific primers. Results revealed the presence of
Leptospira especially in asymptomatic animals. During
ourstudy, none of the animals developed abortion while
Leptospira spp. DNA was detected in seven samples.

The most important outcome of this study
was evidence of leptospiral DNA in vaginal swab
samples from mares with absolutely no clinical/
reproductive symptoms. Previously, It has been
reported by researchers that leptospirosis can be
transmitted between animals through direct or
indirect contact with the urine of carriers. (16,21).

spp.
genital

Therefore, detection of

DNA

Leptospira
in an apparently healthy mare’s

ETHICS COMMITTEE APPROVAL

tract sample is a significant/ important finding.
suggested that
may be associated with spread of

So, it s the carrier mares
leptospiral
(11,22).

This study also revealed the possibility of sexual

infection through mucous membranes
transmission of leptospirosis in horses (female to
male). Early detection of asymptomatic carriers
may play an important role in prevention and
control of the disease. Di Azevedo et al. reported a
systematic review of data on equine genital infection
of leptospirosis (23). As a result of the study, it
was reported that Leptospirosis can cause sexually
transmitted “Equine genital leptospirosis” in horses.
They emphasized the inadequacy of serological
diagnosis for this disease and the contribution of
molecular studies. Thisinference is consistent with our
study. In order to adequately recognize this syndrome,
clinical findings and molecular studies should be

evaluated simultaneously, especially in mares.

Moreover, the results  suggested that
comprehensive  further studies are required
to investigate the disease in mares.

It was concluded that 7.6% apparently healthy
mares were carriers of the leptospira, which is a
great concern of animal and public health. Moreover,
PCR was found to be a suitable method for early and
rapid detection of leptospirosis in carrier animals.
As a suggestion, genotypic characterization of
Leptospira strains affecting mares by molecular
methods should also be defined. At the same time,
it will be evaluated in terms of public health and
vaccinating horses in risky areas will make important
contributions to protection and control measures.

* The study was approved by the SUVDAMEK Local Ethics Committee (Date: 16.02.2021 and Number: 2021/07).
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