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Abstract

Leptospirosis is considered a zoonotic dis-
ease with a substantial impact on animal and
human health. It is distributed in tropical and
subtropical climates, which improves the sur-
vival of these bacteria for a long time, affecting
domestic and wild animals that act as a reser-
voir. Canine leptospirosis has obtained great
clinical relevance, due to the susceptibility of
this species to infection and the frequent ex-
posure to leptospirosis from the environment.
Canines from the street and animal shelters
constitute a high-risk population due to the
proximity to sources of infection. This paper
describes a cross-sectional study that involves
sampling dogs from shelters located in the de-
partments of Risaralda, Valle del Cauca, and
Caldas, known as the Coffee Region, located
in the centre-west of Colombia. Blood samples

Introduction

Leptospirosis is a disease caused by
the aerobic spirochete-type bacterium
known as Leptospira, which has more than
250 pathogenic serovars and around 20

were taken from 140 canines and analysed in
the laboratory of the Veterinary Medicine and
Animal Science, Technological University of
Pereira. DNA was extracted, and the LipL32
gene was amplified by conventional PCR. A
15% prevalence for Leptospira sp. was found
in dogs from the Coffee region. No correlation
was found between the variables such as sex,
age, origin, and socioeconomic status. Howev-
er, a tendency for infection was observed with
several cases of diagnosis in female dogs older
than six years in low strata. This study consti-
tutes the first report of canine leptospirosis in
this region of Colombia, which will allow the
design of strategies aiming to mitigate the dis-
ease in this region.

Key words: leptospirosis; spirochete; polymer-
ase chain reaction; bacterial zoonosis

serogroups, and is widely distributed and
considered an emerging zoonosis (Reagan
et al., 2019). With more than one million
severe cases per year in humans, it can
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affect species such as canines, cattle, por-
cine, equine, equine, and sheep, and spe-
cies such as rats, mice, and rodents can act
as reservoirs (Klaasen et al., 2015). Canine
leptospirosis has gained great clinical rel-
evance due to the increase in cases, prob-
ably due to susceptibility to infection and
frequent exposure to leptospirosis from
the environment (Miotto et al., 2018). This
bacterium is located in the renal tubules
and genital tract of domestic and wild
mammals and is therefore easily excreted,
becoming viable for weeks or months de-
pending on the heat and humidity of the
environment (Ahmed et al., 2012). There-
fore, infection occurs through contact with
contaminated urine or contaminated soil
and water, and in the case of canines, it
has been shown that street habits, grazing,
and hunting increase the risk of infection
(Major et al., 2014). A higher incidence of
canine leptospirosis has been observed in
tropical countries during the rainy season,
and transmission between canines and
humans has been documented in regions
with a temperate climate (Hua et al., 2016).
Canines present a variety of symptoms,
which can be asymptomatic infections,
febrile syndromes, renal, hepatic, and pul-
monary failure, and bleeding disorders
(Bertasio et al., 2020). Signs and symptoms
may vary depending on the leptospira
serotype involved and the host (Sripat-
tanakul et al., 2022). Some dogs may be
asymptomatic or chronic carriers, acting
as maintenance hosts and spreading the
disease, and becoming a problem for hu-
man and animal health (Zaidi et al, 2018).
The recommended diagnostic test is the
microscopic agglutination test (MAT) that
detects antibodies against sp. in serum;
however, these antibodies can remain in
the blood even after recovery from the
disease (Ahmed et al., 2012). Molecular
techniques based on the detection of DNA
from pathogenic leptospirosis, such as

PCR in biological samples, are more sensi-
tive and are therefore replacing techniques
such as MAT, though they are not able to
identify the serovar or serogroup causing
the infection (Le Guyader, 2020). The ob-
jective of this study was to determine the
prevalence of the infectious agent Leptospi-
ra sp. in dogs from animal shelters located
in the departments of Caldas, Risaralda,
and Valle del Cauca (Colombia), using the
conventional PCR molecular technique.

Materials and methods

Bioethical aspects

The present study was approved by
the animal bioethics committee of the San-
ta Rosa de Cabal University Corporation
(Unisarc) (Acta No 001) and was consid-
ered minimal risk research since external
secretions were collected that did not in-
volve invasive methods in the patient or
affect the integrity of the animal.

Type of study and population sampled

A cross-sectional study was carried out
with the canine population of shelters in
municipalities such as Pereira, Cartago,
Chinchina, and Santa Rosa de Cabal in the
Coffee region of Colombia. A population
of 140 domestic canines was sampled with
a margin of error of 7% and a significance
level of 95%, an expected prevalence of
25%, and an estimated population size in
the region of 69,942, based on prevalence
reports from other similar studies. Exclud-
ed animals correspond to those that were
receiving antibiotic treatment or that had
been vaccinated on the sampling date.

Blood sampling

Prior to sampling, the owner or custo-
dian responsible for each animal read and
signed an informed consent form in which
the procedure and scope of the study was
explained and the owner accept the proce-

E

VETERINARSKA STANICA 55 (5), 527-535, 2024.



Molecular determination of Leptospira spp., street and shelters dogs from the Coffee Region of Colombia
Molekularno odredivanje Leptospira spp. u uli¢nim psima i psima iz sklonista u kolumbijskoj Regiji kave

dures. The samples were taken by quali-
fied personnel (veterinarians). For sample
collection, the cephalic veins were located,
vein puncture was performed with a num-
ber 24 needle, the sample was extracted
by aspiration with a syringe and venous
blood was collected in BD Vacutainer
tubes containing EDTA (ethylenediamine-
tetraacetic acid) as an anticoagulant. In or-
der to preserve the samples, the tubes were
individually identified with the number
assigned to the animal, and transported
in portable refrigerators at a temperature
of 4-8°C to the Veterinary Medicine Mul-
tifunctional Laboratory of the Faculty of
Health Sciences, Technological University
of Pereira.

DNA extraction

In the laboratory, DNA extraction
from blood samples was carried out us-
ing Qiagen columns for blood samples
from the QIAamp DNA Blood Mini Kit
following the manufacturer’s instructions.
Quantification in pg/mL, and spectral re-
vision or purity at 260/280 of the extracted
DNA was carried out using the pDrops
Multiskan GO equipment. The DNA ob-
tained was visualised in 2% agarose gels
to corroborate the integrity of the extract-
ed DNA. Samples were aliquoted and
stored at -80°C for later use.

Diagnosis by Polymerase Chain Reaction
(PCR)

To carry out the polymerase chain re-
action (conventional PCR), we proceeded
to amplify a specific DNA fragment di-
rected to a region located between posi-
tions 270 and 692 of the lip.32 gene, which
codes for the membrane lipoprotein
LipL32. This sequence is highly conserved
among pathogenic Leptospira sp. Their
alignment was verified using the NCBI
Blast resource, and the quality of primers
was verified using the Oligoanalyzer tool.
The sequence of the primers used were

those used by Romero et al (Romero-Vi-
vas et al, 2013), LipL32/270F5'-CGCT-
GAAATGGGAGTTCGTATGATT-3
and LipL32/692R5’-CCAACAGATG-
CAACGAAAGATCCTTT-3. Conditions
for PCR were initial denaturation at 95°C
for five minutes, a 35-cycle phase at 94°C
for one minute, 58°C for one minute, and
70°C for two minutes, followed by an ex-
tension phase, final at a temperature of
72°C for five minutes. In the PCR process,
the following reagents were used to com-
plete 25 pL as the final volume of the re-
action: 5 uLL 1X PCR buffer, 2 mM MgClL,
2.5 pL each primers (forward - reverse) 1
uM, 0.5 pL 200uM dNTPs and 0.5UI Taq
polymerase, 2 pL template DNA (5 g/
mL). Amplificates were visualised on 2%
agarose gel using SYBR Green as an inter-
calating agent. The bands were observed
in a UV light transilluminator (BioRad).
The presence of a 423 bp amplicon was
indicative of the presence of Leptospira sp.
DNA samples from cultures of Leptospira
copenhageni serogroup icterohemorragica,
and Leptospira pomona grown in EMJH lig-
uid medium obtained from commercial
isolates supplied by a reference laboratory
were used as the positive control.

Data processing and statistical analysis

To determine the prevalence of the
infectious agent, all data were tabulated
on the same scale of values and subject-
ed to normality analysis. Once the prem-
ises were met, a descriptive statistical
analysis was performed to determine the
frequencies of positive cases of the infec-
tious agent, as well as the frequencies of
presentation evaluating the possible risk
factors in variables such as sex, age (four
age groups in canines: group 1 juveniles <
1 year, group 2 young (1-6 years), group 3
adults (>6 years) and group 4 without age
reported), place of origin of the canine and
socioeconomic strata where the shelters
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were located (one (low-low), two (low)
and three (medium-low)), that correspond
to areas with limited economic resources
that do not have easy access to veterinary
services. Additionally, possible correla-
tions were examined between the varia-
bles and the prevalence of the infectious
agent using the Pearson correlation anal-
ysis with a significance level of P<0.05. All
data were analysed using GraphPad Prism
8.0 statistical and graphing software.

Results and discussion

Blood samples from 140 domestic
dogs from the municipalities of Pereira,
Dosquebradas, Chinchina, and Santa Rosa
were analysed. In total, 21 positive cases
were for Leptospira sp., giving a 15% prev-
alence, which is similar to other reports
(Felt et al., 2011; Gonzalez et al., 2012).
Some studies have reported a prevalence
close to 30% using the same diagnostic
technique (Calderdn et al., 2014; Rahman
etal.,, 2021). Due to the MAT technique, the
prevalence figures are in contrast to other
studies (Dominguez et al., 2013). Since this
is a serological technique, PCR is the gold
standard test to identify serogroups of the
bacteria and can be used as a diagnos-
tic technique since it can detect bacterial
DNA in different samples such as blood,
semen, and urine, due to its sensitivity
and specificity (Latosinski et al., 2018). In
addition, serological techniques require
expertise, and the variation between labo-
ratories is considerably high, so they must
be interpreted carefully (Di Azevedo et al.,
2021). Other limitations associated with
the use of these techniques are the diffi-
culties for early diagnosis since antibodies
appear only two weeks after exposure, the
need for subcultures of various leptospi-
ral strains, and the lack of differentiation
between vaccinations or antimicrobial
antibodies from natural infection (Lau et

al., 2017). On the other hand, the culture
of biological samples is quite laborious
since the bacterium requires a specialised
growth medium and a long incubation pe-
riod. In addition, its sensitivity is low since
it can give false negatives due to low bac-
terial load or antibiotic therapy (Di Azeve-
do et al., 2021).

Currently, the diagnosis of Leptospi-
rosis in canines is based on suggestive
clinical or clinical pathological signs and
serological tests such as ELISA and MAT.
However, molecular techniques such as
PCR have recently been used in veterinary
medicine since these tests can reduce the
challenge of interpreting antibody-based
tests (Stull et al., 2022). The present study
detected a region of the gene that codes for
a lipoprotein known as LipL32, and dogs
with 423bp amplicons were considered
positive (Figure 1). This gene codes for a
lipoprotein present in the external mem-
brane of the pathogen that is highly con-
served and considered the most abundant
and frequent in pathogenic leptospires
used in serological and molecular diagno-
sis (Blanchard et al., 2021). Molecular tools
have proven to be sensitive and specific
for detecting leptospires in the early stag-
es of infection (Rajapakse et al., 2015). The
PCR technique allows for the detection of
pathogenic genes such as LipL32 of Lep-
tospira sp. in blood and urine. However,
the sensitivity and specificity of this test
in urine samples usually ranges between
88-100%. The sensitivity in blood samples
decreases to 50% in the first five days of
illness. Therefore, in future studies, it is
suggested that PCR be conducted on urine
samples, or both blood and urine should
be analysed to improve diagnostic sensi-
tivity (Lau et al.,, 2017), even using PCR
variations that increase the specificity of
the diagnosis (Caballero et al., 2023).

Leptospirosis in canines is of great
epidemiological importance since these
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animals are considered primary reser-
voirs and sources of infection. Studies in
canines in Colombia have shown differ-
ent prevalences in regions such as Antio-
quia ranging from 7 to 22% (Perez-Garcia
et al., 2022), in Cérdoba, a prevalence of
70% (Ensuncho-Hoyos et al., 2017) and
21% were registered in the Department
of Tolima (Romero et al., 2010), while the
prevalence of this study was 15%, similar
to other regions in Columbia, with the ex-
ception of the Department of Risaralda.
Prevalence studies show the current situa-
tion of this agent, and therefore this study
constitutes a first report for the design of
control and prevention strategies.
Companion animals such as canines
are an indicator of the distribution of Lepto-
spira serovars in nature since a resurgence
of canine leptospirosis has been reported
in some regions of the world, though the
use of bivalent vaccines has been success-
ful in decreasing its frequency (Lau et al.,
2017). Canines living on the streets con-
stitute a group at risk of contracting lep-
tospirosis due to their preference to hunt
street rats and mice, while dogs living at
home are regularly fed by their owners
(Altheimer et al., 2020). This study sam-
pled street dogs in animal shelters consid-
ered to be primary reservoirs and sources
of infection by pathogenic Leptospira. In
addition, in the canine population, some
dogs can become asymptomatic, chronic
carriers, excreting pathogenic leptospires

MPM M1

Figure 1. Electrophoresis agarose gels 2%
for Leptospira sp. MP: 100 bp molecular
weight marker, M1, M2, M3, Mé4: samples
from domestic canines, CN: negative control,
CP: positive control.

and increasing the possibility of horizon-
tal transmission between canines in the
same shelter (Miotto et al., 2018).

In this study, more females were posi-
tive for Leptospira sp. than males (Table 1),
which agrees with other reports (Romero
et al., 2010). However, Pearson’s correla-
tion analysis did not show sex to be highly
correlated as a risk factor for this agent.
Other authors also reported that factors
such as sex and breed are not considered
risk factors for acute leptospirosis (Schull-
er et al., 2015).

Concerning the ages of the sampled
population, half of the sampled canine
population were adults (> 6 years), where
the highest number of positive cases oc-
curred, despite the lack of a significant

Table 1. Prevalence of Leptospira sp. by sex in 140 dogs sampled from the Coffee Region,

Colombia
Female
Infection
Positive Negative L)
Females
Leptospirosis 15 70 86
Prevalence 10.71%
by sex

Positive Negative

Male

Males

Prevalence
6 48 54 140
4.28% 15.00%
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correlation between age and the number
of positive cases. In the presence of the dis-
ease, studies have shown that dogs with
a median age between 6 and 7 years are
more vulnerable to infection in compari-
son with other population ages (Fraune et
al., 2013). However, studies have found a
greater probability of testing positive in
young populations between 0-4 years of
age, and in canines under 1 year of age
or over 8 years of age compared to other
ages, and therefore the findings associat-
ed with age vary between studies (Smith
et al., 2019). It has been suggested that
middle-aged male canines (4-10 years) are
more active outdoors and this increases
the risk of exposure to contract Leptospi-
rosis (Lau et al., 2017).

Several cases were registered in shel-
ters from the Municipalities of Pereira
and Cartago, determining a positive cor-
relation for the frequency of infection by
Lepstopira sp, in these shelters (r=0.2853;
P=0.0006). These regions register average
temperatures between 25° and 30° and
humidity between 86% and 92% (IDEAM,
2023). The zones located in the tropics
have a higher leptospirosis incidence due
to their optimal environmental conditions
that favour the development of reservoir
animals, survival of the bacteria in the soil
and water, and the risk of human infection
due to the ease of access to sources of in-
fection (Costa et al., 2015). This suggests
the need for prompt intervention in this
sampled area to prevent the spread of the
infectious agent to other animals and even
humans.

Regarding the socioeconomic stratum,
the shelters testing positive for Leptospira
sp. belong to stratum one (low-low), and
two (low); however, it was not possible to
establish a correlation with the presence of
the infectious agent. Studies suggest that
environmental and socioeconomic factors
are related to leptospirosis outbreaks. In

turn, the disordered growth of human
communities and the invasion of wild an-
imals facilitates the transmission (Ragha-
van et al., 2012; White et al.,, 2017). Lep-
tospires excreted by animals can remain
viable and infectious for up to 6 months
in fresh temperate waters such as lakes or
rivers and for around 20 months in min-
eral bottled water (Bierque et al., 2020).
Lower strata have been shown to be a risk
factor for the presentation and spread of
the disease, due to limited access to drink-
ing water sources, presence of rodents,
overcrowding, coexistence with other
animals, inadequate waste disposal, and
poor food storage, among other reasons
(Hernandez-Rodriguez et al., 2022). Stud-
ies have shown that living in urban areas
and poverty are significant predictive fac-
tors for canine leptospirosis (Smith et al.,
2019). Therefore, it is necessary to design
preventive strategies that help to mitigate
infection between animals and humans.

Conclusions

A 15% prevalence for the Leptospira sp.
bacterium was observed, without showing
any correlations with the study variables.
The current prevalence obtained for this
infectious agent constitutes an overview
of the current situation of this pathogen in
the domestic canine population in areas of
the Coffee region (Colombia) and a cause
for concern due to the zoonotic potential
caused by this pathogen. It is necessary to
establish sanitary and educational meas-
ures that allow timely detection, control,
prevention, and vaccination to mitigate
the impact on the public health of com-
panion animals.
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Molekularno odredivanje Leptospira spp. u ulicnim psima i

psima iz sklonista u kolumbijskoj Regiji kave
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Leptospiroza se smatra zoonotskom bolesc¢u i
od znacajnog je utjecaja na zdravlje ljudi i Zivotinja.
Prisutna je u tropskim i suptropskim klimama Sto
potpomaze dugorocno prezivljavanje ovih bakterija,
utjecudi na domace i divlje Zivotinje koje su njihovi
rezervoari. Leptospiroza pasa dobila je na velikom
klinickom znacenju, izmedu ostalog i zbog prijemciv-
osti ove vrste bakterija na infekciju i Cesto izlaganje
leptospirozi iz okolisa. Zbog blizine izvorima infek-
cije psi s ulice i iz sklonista za zivotinje predstavlja-
ju visokorizi¢nu opasnost. U ovom radu opisana je
unakrsnu studija koja ukljucuje uzorkovanje pasa iz
sklonista koja se nalaze u departmanima Risaralda,
Valle del Cauca i Caldas, poznatima kao Regija kave,
u srednjem zapadu Kolumbije. Uzeti su uzorci krvi

140 pasa, analizirani su u laboratoriju za Veterinar-
sku medicinu i znanost o zivotinjama Tehnoloskog
Sveucilista u Pereiri, ekstrahirana je DNK te je ampli-
ficiran LipL32 gen konvencionalnim PCR-om. Doka-
zana je prevalencija od 15 % za Leptospira sp. u pasa
iz Regije kave; nije otkrivena korelacija izmedu vari-
jabli poput spola, dobi, podrijetla i socioekonomskog
statusa. Medutim, zamijecena je tendencija za infek-
ciju s nekoliko slucajeva dijagnoze u kuja starijih od
Sest godina u nizim slojevima. Ova studija predstav-
lja prvo izvijesce o leptospirozi pasa u ovoj regiji u
Kolumbiji, sto ¢e omoguciti osmisljavanje strategija
usmjerenih na ublazavanje ove bolesti.

Kljucne rijeci: leptospiroza, spiroheta, lancana
reakcija polimerazom, bakterijska zoonoza
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