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Molecular detection of leptospirosis from genital system in 
mares

Kısrakların genital sisteminden leptospirosisin moleküler tespiti

Derya KARATAŞ YENI1 (ID), Aslı BALEVI2 (ID), Ayten GÖK2 (ID)

ÖZET 

Amaç: Leptospirosis, dünya çapında zoonotik olan 

ve atların iyi bilinen bir enfeksiyöz hastalığıdır. Atlarda 

leptospirosis, zayıf tayların doğumuna, yenidoğan 

ölümlerine ve gebelik sonrası abortlara sebep olmaktadır. 

Atlarda leptospiroz ile ilgili çalışmalar genellikle idrar 

örneklerinin araştırılması ve serolojik çalışmalardır. 

Leptospirosis, reprodüktif bozukluklara yol açmasına 

rağmen, enfeksiyon kaynağı olabilecek genital örnek 

çalışmaları göz ardı edilmiştir. Bu çalışmanın amacı, 

herhangibir klinik semptom göstermeyen kısraklardan 

alınan vajinal sürüntü örneklerinde PCR ile Leptospira 

prevalansını incelemekti.

Yöntem: Toplam 92 adet vajinal sürüntü örneği 

toplanarak Selçuk Üniversitesi Veteriner Fakültesi 

bakteriyel tanı laboratuvarına aktarılmıştır. Sürüntü 

örnekleri alınmadan önce vulva ve vajina temizlenmiştir. 

Tüm örnekler -20°C’de buzdolabında saklanmış 

ve işlenmek üzere laboratuvara götürülmüştür. Bu 

numuneler soğuk zincir koşullarında laboratuvara 

gönderilmiştir. Şüpheli örneklerden DNA ekstrakte 

edilmiş ve Leptospira spp.’yi saptamak için spesifik 

primerler seçilmiş ve konvansiyonel PCR kullanılmıştır. 

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.
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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 

µm in diameter and 6-20 µm 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 

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 

experiments, serology and Polymerase Chain 

Reaction (PCR) (3). Microscopic Agglutination Test 

(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 

LEPTOSPIROSIS IN MARES

Bulgular: Çalışmanın sonucunda, 92 kısrak vajinal 

sürüntü örneğinden 7 (%7,6)’sinde Leptospira spp. 

pozitif olduğu saptanmıştır. Bu çalışma, asemptomatik 

kısraklarda Leptospira spp DNA’sının tespit edilmesi 

sebebiyle ülkemizden ilk rapordur.

Sonuç: Leptospira PCR testi pozitif bulunan kısrakların  

herhangi bir belirti ve semptom göstermediği belirlendi. 

Sonuçlar ve gözlemler değerlendirildiğinde, Leptospira 

PCR testi pozitif kısrakların leptospirosis bulaşmasında 

taşıyıcı olarak rol oynayabileceği düşündürdü. 

Çalışmamız, olası etkeni taşıyıcı kısraklar üzerine 

yapılan ender çalışmalardan biridir. Leptospirosisin 

PCR ile tespiti, asemptomatik hayvanlarda Leptospira 

saçılımının erken tespiti için güvenilir bir yöntem 

olarak kabul edilebilir. Ayrıca, Leptospira etkeninin 

izolasyon güçlüğü ve gelişebilecek kontaminasyonlar 

göz önüne alındığında, vajinal sürüntü örneklerinden 

moleküler çalışmalar, hızlı ve kesin bir tanı seçeneği 

olarak gözlemlendi. Çalışmamızın sonuçlarına göre, 

hastalığa karşı kontrol tedbirleri yeniden değerlendirilip 

riskli alanlarda moleküler karakterizasyon ve aşılama 

çalışmaları yapılması önerilmektedir.

Anahtar Kelimeler: Leptospirozis, kısrak, PCR

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.  
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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 

control methods (9). Doxycycline and penicillin 

options are the leading antibiotic treatment options 

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 Selçuk Üniversity 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/μL 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 μL 5× 

FIREPol®Master Mix (Solis Biodyne, Estonia), 20 pmol 

of each primer, and DNA template (50 ng/μL), and 1 

μL 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 SÜVDAMEK Local 

Ethics Committee (Date: 16.02.2021 and Number: 

2021/07).
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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.).

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 

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-S22-S28-S35-S42-S70-S87:positive sample numbers)

Table 1. PCR primers, cycle conditions, and product sizes

Microorganism Target gene Primer sequences (5’--3’) Termal conditions Product (bp) References

16S rRNA
Leptospira 

spp.

GGCGGCGCGTCTTAAACATG

TTCCCCCCATTGAAGCAAGATT

95°C 15 min, 

40 (94°C 1 min, 

50°C 1 min, 

72°C 1 min) 

72°C 10 min

331
Tramuta et 

al., 2011
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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). During this study 

DNA of leptospira spp was detected for the first 

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 

our study, 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). 

Therefore, detection of Leptospira spp. 

DNA in an apparently healthy mare’s genital 

tract sample is a significant/ important finding. 

So, it is suggested that the carrier mares 

may be associated with spread of leptospiral 

infection through mucous membranes (11,22). 

This study also revealed the possibility of sexual 

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. This inference 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.

ETHICS COMMITTEE APPROVAL

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



Turk Hij Den Biyol Derg 258

Cilt 81  Sayı 3  2024

The author declares no conflict of interest.

CONFLICT OF INTEREST

LEPTOSPIROSIS IN MARES

REFERENCES

1. Haake DA, Matsunaga J. Leptospira: a spirochaete 
with a hybrid outer membrane. Mol Microbiol, 
2010; 77(4): 805-14.

2. Guerra Marta A.  Leptospirosis: public health 
perspectives. Biologicals, 2013;41(5): 295-7.

3. Harkin KR, Roshto Y M, Sullivan JT. Clinical 
application of a polymerase chain reaction assay 
for diagnosis of leptospirosis in dogs. J Am Vet Med 
Assoc, 2003; 222(9):1224-9.

4. Goris MG, Hartskeerl RA. Leptospirosis serodiagnosis 
by the microscopic agglutination test. Curr Protocol 
Microbiol, 2014; 32(1): 5-12.

5. Woodward MJ, Swallow C, Kitching A, Dalley C, 
Sayers AB. Leptospira hardjo serodiagnosis: a 
comparison of MAT, ELISA and Immunocomb. Vet 
Rec, 1997; 141: 603-4.

6. Midence JN, Leutenegger CM, Chandler AM, 
Goldstein RE. Effects of recent Leptospira 
vaccination on whole blood real-time PCR testing 
in healthy client-owned dogs. J Vet Internal Med, 
2012; 26(1):149-52.

7. Lau CL, Clements AC, Skelly C, Dobson AJ, Smythe 
LD, Weinstein P. Leptospirosis in American Samoa 
estimating and mapping risk using environmental 
data. PLoS Negl Trop Dis. 2012;6(5):e1669. 

8. Henry RA, Johnson RC. Distribution of the genus 
Leptospira in soil and water. Appl Environ Microbiol. 
1978 Mar;35(3):492-9. 

9. Murphy K. Dealing with leptospirosis in dogs. The 
Veterinary Record, 2018; 183(12): 384.

10. Mullan  S, Panwala TH. Polymerase chain reaction: 
an important tool for early diagnosis of leptospirosis 
cases. J Clin Diagn Res. JCDR, 2016; 10(12):DC08.

11. Hammond C, Pestana CP, Rocha-de-Souza CM, 
Cunha LER, Brandão FZ, Medeiros MA, et al. 
Presence of leptospires on genital tract of mares 
with reproductive problems. Vet Microbiol, 2015; 
179(3-4): 264-9.

12. Hathaway SC, Little TWA, Stevens AE, Ellis WA, 
Morgan J. Serovar identification of leptospires of 
the Australis serogroup isolated from free-living 
and domestic species in the United Kingdom. Res in 
Vet Sci, 1983; 35(1), 64-8.

13. Bergmann M, Llewellyn JR, Hartmann K. 
Epidemiology and prevention of leptospirosis in 
dogs. Tierarztl Prax Ausg K Kleintiere Heimtiere, 
2017; 45(3), 163-8.

14. Tramuta C, Lacerenza D, Zoppi S, Goria M,Dondo A, 
Ferroglio E, et al. Development of a set of multiplex 
standard polymerase chain reaction assays for the 
identification of infectious agents from aborted 
bovine clinical samples, J Vet Diagn Invest, 2011; 
23 (4):657-64.

15. Sant’Anna R, Vieira AS, Oliveira J, Lilenbaum W. 
Asymptomatic leptospiral infection is associated 
with canine chronic kidney disease. Comp Immun 
Microbiol Infect Dis, 2019; (62):64-7.

16. Ellis WA, O’brien JJ, Neill SD, Bryson DG. Bovine 
leptospirosis: experimental serovar hardjo 
infection. Vet Microbiol, 1986; 11(3):293-9.

17. Hodgin EC, Miller DA, Lozano F. Leptospira abortion 
in horses. J Vet Diagn Invest,1989; (1):283-7.

18. Kitson-Piggot AW, Prescott JF. Leptospirosis in 
horses in Ontario. Can J Vet Res, 1987;(51):448-51.

19. An outbreak of leptospirosis in horses on a small 
farm. J Am Vet Med Assoc, 1952;(121):237-42.

20. Erol E, Sells SF, Williams NM, Kennedy L, Locke 
SJ, Labeda DP, et al. An investigation of a recent 
outbreak of nocardioform placentitis caused 
abortions in horses. Vet Microbiol, 2012;158(3-4): 
425-30.

21. Ebani VV, Bertelloni F, Pinzauti P, Cerri D. 
Seroprevalence of Leptospira spp. and Borrelia 
burgdorferi sensu lato in Italian horses. Annal  Agri 
Environ Med, 2012;19(2).

22. Adler B. Pathogenesis of leptospirosis: cellular and 
molecular aspects. Vet Microbiol, 2014;172(3-4): 
353-8.

23. Di Azevedo MIN, Lilenbaum W. Equine genital 
leptospirosis: Evidence of an important silent 
chronic reproductive syndrome. Theriogenology, 
2022; (192): 81-8.


