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Abstract: Canine leishmaniasis is a lethal zoonotic disease caused by Leishmania infantum (L.
infantum) and seen in Asia, Europe, America, and Africa. Dogs play an important role in the spread
of the disease as they can be infected clinically and are reservoirs for other mammals and humans.
The aim of the present study was to investigate the prevalence of leishmaniasis in asymptomatic
dogs in Bingdl province. In this study, a total of 84 dogs of different breeds, ages, and sexes
(male/female) were used. Leishmania antibody IgG levels in the serum of the dogs were measured
using an ELISA Kit. It was determined that 5 (19.2%) of the dogs aged <2 years and 7 (12.1%) of
the dogs aged >2 years were Leishmania seropositive. 7 (17.9%) of the female dogs and 5 (11.1%)
of the male dogs were detected Leishmania seropositive. The prevalence of Leishmania
seropositive was determined as 14.2% in this study. The effect of gender (p=0.562) and age
(p=0.501) factors on the occurrence of Leishmania infection was not determined. In conclusion,
in this study, the prevalence of leishmaniasis in asymptomatic dogs in Bingdl province, which is
not an endemic region, was determined. This finding shows the presence of Leishmania infection
in the region and poses a significant risk to public health.

Tiirkiye'nin Bingol ili Kopeklerinde Leishmaniasis Seroprevalansimin Arastirilmasi

Anahtar Oz: Kopek leishmaniasisi, Leishmania infantum’un (L. infantum) yol actigi Asya, Avrupa,
Kelimeler Amerika ve Afrika kitalarinda goriilen 6ldiiriicii zoonotik bir hastaliktir. K&pekler hem klinik
Kopek, olarak enfekte olabildikleri hem de diger memelilere ve insanlara rezervuarlari olduklart igin
ELISA, hastaligin yayilmasinda 6nemli bir rol oynamaktadir. Mevcut ¢alisma ile Bing6l ilindeki
Leishmania, asemptomatik kopeklerde leishmaniasis prevalansinin arastirilmasi amaglanmigtir. Bu ¢alismada
Prevalans farkli 1irk, yas ve cinsiyetten (erkek/disi) olusan toplam 84 adet kopek kullanildi. Kopeklerin
serumunda leishmania antikoru IgG seviyeleri bir ELISA Kiti kullanilarak 6l¢iildii. Yas1 <2
olanlardan 5 (%19.2), 2> olanlardan 7 (%12.1) adet kopegin leishmania seropozitif oldugu
belirlendi. Disi kdpeklerin 7 (%17.9), erkek kopeklerin 5 (%11.1) tanesinin leishmania seropozitif
oldugu tespit edildi. Caligmada leishmania prevalanst %14.2 olarak belirlendi. Leishmania
enfeksiyonunun goriilmesinde cinsiyet (p=0.562) ve yas (p=0.501) faktorlerinin etkisi tespit
edilmedi. Sonug¢ olarak, bu ¢aliyjmada endemik bolge olmayan Bing6l ilinde asemptomatik
kopeklerde Leishmaniasis prevalansi tespit edilmistir. Bu bulgu, bolgede leishmania
enfeksiyonunun varligini gostererek, halk sagligi acisindan onemli bir risk teskil ettigini ortaya
koymaktadir.
1. INTRODUCTION be the main reservoir of human infection and
phlebothumus sand flies are known to be the vectors of
Canine leishmaniasis is a lethal zoonotic disease caused the disease [1]. Dogs play an important role in the spread
by Leishmania infantum (L. infantum) and seen in Asia, of the disease as they can both be clinically infected and

Europe, America and Africa. Domestic dogs are known to act as reservoirs for other mammals and humans [2]. In

199



https://orcid.org/0000-0001-9294-1825
https://orcid.org/0000-0001-8236-100X
https://orcid.org/0000-0001-7335-1213
https://orcid.org/0000-0002-8676-6490

Tr. J. Nature Sci. Volume 13, Issue 4, Page 199-203, 2024

addition, it can be transmitted non-vectorally between
dogs through blood transfusion, placenta, and mating [3].
Leishmania species are defined as diheteroxenous
parasites because they complete their life cycle in the
bodies of both a vertebral and an invertebral vector [1].
Leishmania parasites exist in two main morphological
forms, amastigote and promastigote. Sand flies ingest
infected macrophages containing the amastigote form
while sucking blood from infected animals [1]. In the
vector's organism, it turns into a promastigote form within
4-25 days and multiplies by simple division. Then, this
form is transferred to the host while the vector sucks
blood. In the host, the parasite infects macrophages and
initiates the disease with the amastigote form [3].
Leishmaniasis disease is seen in four main clinical forms:
visceral, cutaneous, mucocutaneous, and diffuse
cutaneous forms. In Turkey, two forms caused by
different leishmania species are seen as cutaneous
leishmaniasis (CL) and visceral leishmaniasis (VL) [3, 4].
Although the most common form of the disease is the
cutaneous form, the visceral form is the most serious as it
clinically affects vital organs [3]. In dogs affected by the
disease, showing more than three clinical signs are
classified as symptomatic, dogs showing one to three
clinical signs are classified as oligosymptomatic, and dogs
showing no clinical signs are classified as asymptomatic
[4, 5]. Common clinical symptoms of leishmaniasis
include local or generalized lymphadenopathy, weight
loss, anorexia, dermatological lesions, swelling in the
joints and legs, and onychogryposis, while less common
clinical symptoms include eye lesions, epistaxis, renal
failure, lameness, diarrhea, and meningitis [1, 4].
Although the prevalence of leishmaniasis may vary
depending on the diagnostic method used, it is reported to
be between 0% and 27.5% in Turkey [3, 6, 7], percent
16.6 in the Mediterranean basin with 2.5 million infected
dogs, and 15.2% globally [8]. The prevalence of
leishmaniasis in asymptomatic dogs in Bing6l province is
unknown. Based on this, the aim of the present study was
to investigate the prevalence of leishmaniasis in
asymptomatic dogs in Bingdl province.

2. MATERIAL AND METHOD

The study was conducted with the approval of the Bing6l
University Animal Experiments Local Ethics Committee
(B.U HADYEK Date: 2024/01 Decision No:01/08).

2.1. Collection of Blood Samples

In this study, a total of 84 dogs of different breeds, ages
and genders were used. Breeds, ages and genders of dogs
are presented in Table 1. The study was conducted in
Bingdl province, which is located between 41° 20 and 39°
- 56° east longitudes and 39° - 31 and 36° - 28° north
latitudes of Turkey. The animals were brought to the
Internal Medicine Department of the Animal Hospital of
the Faculty of Veterinary Medicine of Bingol University.
As a result of the systematic clinical examination, age,
gender and clinical examination findings were recorded.
Five ml blood samples were taken from the vena cephalica
antebrachi of the animals into gel serum tubes (BD
Vacutainer, Plymouth, UK). Blood samples were

centrifuged at 5000 rpm for 5 minutes and the sera were
transferred to Eppendorf tubes and stored at -20 oC for up
to 3 months until analyzed.

2.2. ELISA Analysis

Leishmania antibody IgG levels in the serum of dogs were
measured using a commercially available ELISA Kit
(Shanghai Coon Koon Biotech Co., Ltd, China, CK-bio-
24415) according to the manufacturer’s instructions. The
method relies on the ability of biotinylated detection
antibodies to capture the leishmania antibody 1gG present
in serum. Before 50 pL of positive and negative control
were placed into the positive and negative wells, while 10
pL serum samples were diluted with 40 uL sample diluent
and added to the remaining wells. Next, 100 puL HRP
conjugate reagent was added to each well and incubated
at 37 oC for 60 min. After the incubation step, the plate
was inverted to empty all contents and were washed 5
times with 400 puL of wash solution. Subsequently, 50 pL
of chromogen solution A and then 50 uL of chromogen
solution B were added to each well respectively and
incubated at 37 oC for 15 min. After that, 50 pL stop
solution was added to each well. Absorbances were
measured in the microplate reader at a wavelength of 450
nm within 15 min after having added the stop solution.
The ELISA test was considered valid, if the mean
absorbance of the positive control was greater than 1.00
and the mean absorbance of the negative control was less
than 0.15. The evaluation of the test result was based on
the critical cut off value. The critical cut off value was
calculated by adding 0.15 to the average absorbance value
obtained in the negative control wells. The absorbance of
the sample was considered negative if less than this cut-
off value and positive if greater than or equal to this cut-
off value.

2.3. Statistical Analysis

Statistical analysis of the data was performed using SPSS
26 (IBM SPSS Statistics for Windows, Version 22.0.
Armonk, NY: IBM Corp.). Gender and age variables were
compared using the Chi-square test. Differences with a
value of <0.05 were considered statistically significant as
a result of the analysis.

3. RESULTS

In the study, 84 dogs consisting of Kangal, Golden
Retriever, Malinois, and mixed breeds were used.
Information was obtained from the patient owners that all
of the dogs lived in a home and went outside at certain
times of the day. When the dogs were categorized
according to age, 26 were <2 years old, 58 were 2> years
old, and when classified according to gender, 45 dogs
were male and 39 dogs were female. It was determined
that 5 (19.2%) dogs aged <2 years and 7 (12.1%) dogs
aged >2 years were seropositive for leishmania. 7 (17.9%)
female dogs and 5 (11.1%) male dogs were found to be
seropositive for leishmania. The prevalence of leishmania
seropositive was found to be 14.2% in the study. Gender
(p = 0.562) and age (p = 0.501) factors had no effect on
the occurrence of leishmania infection. The obtained
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epidemiological data, animal number information,
percentage expressions, and Chi-square test results are
presented in Table 1.

Table 1. Prevalence of leishmania infection and
epidemiological data based on sex, age and race and Chi-
square test results

Epidemiological Number and Number Chi-
Data Rate of Dogs  and Rate of  square
Tested Positive test P
Dogs values
Breed
Kangal 15 (%17.8) 5 (%33.3)
Golden 2 (%2.3) -
Retreiver
Malinois 23 (%27.3) 1 (%4.3)
Mix Breed 44 (%52.3) 6 (%13.6)
Sex 0.562
Male 45 (%53.5) 5 (%11.1)
Female 39 (%46.4) 7 (%17.9)
Age 0.501
<2 26 (%30.9) 5(%19.2)
2> 58 (%69.04) 7 (%12.1)
Total 84 12(%14.2)

4. DISCUSSION AND CONCLUSION

Leishmaniasis is considered a neglected tropical zoonotic
disease that poses a potentially fatal risk to humans and
causes serious public health problems in developing
countries. Dogs that show clinical signs of disease can be
diagnosed and managed. However, asymptomatic dogs
are potential sources of leishmania vector infection and
facilitate the transmission cycle of the disease [9]. In order
to adequately implement the necessary control measures
for leishmania disease and reduce transmission, its
prevalence in a region must be known. In this study, the
prevalence of leishmania in asymptomatic dogs in Bingol
province is reported for the first time.

Various serological diagnostic tests, including indirect
immunofluorescence tests, direct agglutination tests,
ELISA tests, and cross immunoelectrophoresis, are used
in the diagnosis of leishmaniasis [10]. Molecular tests can
go beyond the limitations found in serological tests, but it
is stated that they are not fully applicable in field studies
due to high cost and laboratory environment requirements
[11]. Immunochromatographic tests and direct
agglutination tests are frequently used in the field and
their confirmation is done with ELISA tests that allow the
evaluation of more animals [12]. In this direction, in the
presented study, it was preferred to investigate the
prevalence of leishmaniasis in dogs in Bingdl province
with the ELISA method, similar to the studies conducted
by Zerpa et al. [13] and Arslan et al. [14].

Leishmaniasis is more common seen in Mediterranean
regions with tropical and subtropical climates due to the
long lifespan and breeding season of sandflies and is
considered endemic in these areas [15]. Among the
regions of Turkey considered endemic for leishmaniasis,
seropositivity rates have been reported as 14.1% in
Aydin/Kusadasi, 4.6% in Izmir/Selcuk, 3.8% in

Manisa/Turgutlu, 22% in Mugla/Bodrum [5], 27.18% in
Adana [16], and 18.5% in Mersin [17]. Similarly, high
prevalence rates have been detected abroad, including
18.6% in South America [8] and 33.1% in Venezuela [13]
where it is considered endemic. However, as a result of
changing climatic conditions and animal movements, the
disease is also encountered in non-endemic regions. When
the prevalence in non-endemic regions is evaluated, it has
been detected as 58.1% in Germany [18], 2.72% in valley
villages and 11.32% in villages on the foothills of
mountains in France [19], 4.7% in northern Spain, 3%
[20], in Cankiri province in Turkey [21], 2.92% in
Istanbul province [22], and 0% in Diyarbakir province [7].
In this study, it was determined that the seroprevalence of
leishmaniasis in dogs in the hon-endemic Bing6l province
was 14.2%, and this finding was higher than in the non-
endemic regions of Cankir1, Istanbul, Diyarbakir, France,
and lower than in the non-endemic region of Germany.
The differences in the seropositivity prevalence rates of
leishmaniasis in non-endemic regions may be related to
the results of climate conditions, animal movements,
types of analysis, and variable protective measures.

Age is considered a risk factor for leishmaniasis, for
which no consensus has been reached [20,23]. Dantas-
Torres et al. [24] and Galvez et al. [25] reported higher
leishmania seropositivity rates in young dogs, while Mir6
et al. [20] and Selim et al. [26] reported higher
seropositivity rates in older dogs. In contrast to these, in
the study conducted by Miranda et al. [23] and Almeida
et al. [27], age was not seen as a risk factor, while in the
study conducted by Galvez et al. [28], it was reported that
a bimodal age distribution could be formed, with one peak
in young dogs (1-2 years old) and the second peak in old
dogs (7-8 years old). The reason for the variability in the
age factor among leishmaniasis seropositive studies is
explained as the immaturity of the immune system in
young people or the fact that resistant animals are infected
at a young age and the immune system weakens in older
ages and as a result of various diseases [23]. In this study,
according to the Chi-square test result, age factor was
found to be a factor that did not affect leishmaniasis
seropositivity (p = 0.501). The results obtained in the
present study are consistent with those determined by
Almeida et al. [27] and Mir¢ et al. [20]. It is thought that
this variability between studies is related to race,
categorization of age range, environmental factors, and
population size.

The gender factor is considered a risk factor in some
studies [5, 28], while it is considered insignificant in some
studies [14, 29]. While a study by Dantas Torres et al. [24]
reported higher seropositivity in male dogs, studies by
Almeida et al. [27] and Cortes et al. [30] found no
difference between the genders. In studies with higher
prevalence in males, this was attributed to the fact that
male dogs exhibit more roaming behaviour [26].
Although the number of male dogs was relatively higher
in this study, the Chi-square test between male and female
dogs did not reveal a significant difference in
leishmaniasis seropositivity (p=0.562). The results
obtained in the present study are similar to those of
Almeida et al. [27], Selim et al. [26], and Cortes et al. [30]

201




Tr. J. Nature Sci. Volume 13, Issue 4, Page 199-203, 2024

but not in agreement with those found by Dantas-Torres
et al. [24].

In conclusion,

in this study, the prevalence of

leishmaniasis was detected in %14.2 asymptomatic dogs
in Bingdl province, which is not an endemic region. This
finding shows the presence of leishmania infection in the
region and poses a significant risk to public health. The
data obtained may form an important basis for the
development of effective control strategies and public
health measures in our country. In further studies, it will
be useful to evaluate different risk factors in the
prevalence of leishmania, to test various diagnostic
methods and to conduct research in a larger study
population.
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