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Abstract 

Objective: Canine babesiosis is a tick-borne protozoal disease caused by Babesia spp., which can cause hemolytic anemia, splenomegaly, 

thrombocytopenia, and fever. As a result of molecular studies conducted in Turkey, the presence of B. canis, B. gibsoni, B. vogeli, B. rossi, and B. 

vulpes species has been revealed. To the best of our knowledge, there are no studies detecting Babesia species in dogs of Van province. This study 

was carried out to investigate the presence and prevalence of babesiosis in dogs of Van province using the Polymerase chain reaction (PCR) 

technique.  

Methods: Blood samples were taken from vena cephalica antebrachii into EDTA tubes from a total of 100 randomly selected asymptomatic dogs. 

DNAs obtained from the samples were investigated by the PCR method in which 18S ribosomal RNA gene was amplified for the presence of Babesia 

spp.  

Results: Babesia spp. DNA was not found in any of the 100 stray dogs examined according to PCR results.  

Conclusion: In this study, Babesia spp. species were investigated molecularly for the first time in stray dogs of Van region. 
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Öz  

 

Amaç: Köpek babesiosisi Babesia spp.’ nin neden olduğu hemolitik anemi, splenomegali, trombositopeni ve ateşe neden olabilen kene kaynaklı bir 

protozoal hastalıktır. Türkiye’de yapılan moleküler çalışmalar soncunda B. canis, B. gibsoni, B. vogeli, B. rossi ve B. vulpes türlerinin varlığı ortaya 

konulmuştur. Yapılan literatür taramalarına göre Van ilinde yaşayan köpeklerde Babesia türlerini ortaya koyan herhangi bir çalışma 

bulunmamaktadır. Bu çalışma, Van ilindeki köpeklerde babesiosisin varlığı ve yaygınlığının Polimeraz Zincir Reaksiyonu (PZR) tekniği ile 

araştırılması amacıyla yapılmıştır.  

Yöntem: Rastgele seçilen toplam 100 asemptomatik köpeğin vena cephalica antebrachii’lerinden EDTA’lı tüplere kan örnekleri alınmıştır. Alınan 

örneklerden elde edilen DNA’lar, Babesia spp.’ nin varlığı yönünden 18S ribozomal RNA geninin amplifiye edildiği PZR yöntemi ile araştırılmıştır.  

Bulgular: Muayene edilen 100 köpeğin PZR sonuçlarına göre hiçbirinde Babesia spp. DNA’sına rastlanmamıştır.  

Sonuç: Bu çalışma ile Van yöresi sokak köpeklerinde ilk kez Babesia spp. türleri moleküler olarak araştırılmıştır. 

 

Anahtar Kelimeler: Babesia, polimeraz zincir reaksiyonu, ,sokak köpeği, van.      
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Introduction 

Canine babesiosis is a tick-borne, protozoal and 

hemoparasitic disease that may manifest with varying degrees 

of hemolytic anemia, splenomegaly, thrombocytopenia, and 

fever. Babesia species are frequently classified as large or 

small. Babesia spp. has been historically identified by 

morphological appearance in the erythrocytes of blood 

smears (intraerythrocytic merozoite stage) in dogs. While all 

large forms between 3 and 5 μm in length were originally 

classified as B. canis, all small forms between 1-3 μm were 

originally determined to be B. gibsoni, however, molecular 

methods and DNA sequence analyses revealed the presence 

of at least three small piroplasms in the infected dogs. These 

are B. gibsoni, B. conradae and recently reported “Babesia 

vulpes” species. Large Babesia species were classified as B. 

canis, B. vogeli, and B. rossi.1,2 

The occurrence of canine babesiosis depends on the 

geographical distribution and habitat of the related vector tick 

species.1 The disease causes varying degrees of hemolytic 

changes such as fever, numbness, loss of appetite, anemia, 

and hemoglobinuria and even it may jeopardize other organ 

systems, consequently, it may result in many various clinical 

findings. The course of canine babesiosis may range from 

mild anemia to death due to multiple organ failures depending 

on primarily Babesia species causing the infection, age of the 

animal, its immunity state, and the existence of secondary 

infections. The treated dogs carry disease factors lifelong 

even though the clinical symptoms disappear.2-5 Species-

based identification of Babesia species is important in the 

fight against the disease and treatment processes. The 

peripheral blood smear examination is the most commonly 

used technique for the diagnosis of canine babesiosis. Dogs 

can be diagnosed with too large or small Babesia species in 

the microscopic examination method.6,7 It is not adequate for 

advanced diagnosis. The probability of overlooking is higher 

for particularly small Babesia species with the microscopic 

examination method. Both the specificity and sensitivity of 

this method are very low.8 Therefore, it is considered that the 

use of molecular diagnostic methods would be more 

appropriate for the diagnosis of babesiosis.1,2,7,9 

As a result of the molecular studies, the presence of B. canis, 

B. gibsoni, B. vogeli, B. rossi, and B. vulpes species has been 

identified in Turkey.10-15 In light of the literature review, we 

have encountered no study that identified the Babesia species 

in the dogs living in Van Province. The present study aimed 

to investigate the species causing babesiosis in the stray dogs 

living in Van Province using molecular methods and to obtain 

comprehensive related evidence in this province for the first 

time. 

Methods 

Animal Material 

The study was conducted on a total of 100 stray dogs between 

June and September 2020 in the Animal Shelter of Van 

Municipality (Figure 1). The age and sex of the stray dogs 

included in the sample were recorded (data not shown). 

Besides, the animals were examined for the presence of ticks 

before taking blood samples. The blood samples of the dogs 

included those taken for general examinations and during 

ovariohysterectomy and/or castration. In the study, the blood 

samples were taken to 5 ml sterile EDTA (disodium 

ethylenediamine tetraacetate) from a total of 100 stray dogs.  

Blood samples were kept in a deep-freezer (-20°C) until 

analysis for DNA extraction. Ethics Committee approval for 

this research was obtained from Local Ethics Committee for 

Animal Experiments of Van Yüzüncü Yıl University 

(Approval number 2020/04-2021/12-09). 

Figure 1. Map of Turkey; The sampling area is indicated by an 

arrow. (Map source: https://earth.google.com) 

DNA Extraction and Polymerase Chain Reaction 

DNA extraction was performed according to the procedure of 

the Blood Genomic DNA Isolation Kit (MG-GDNA-01-250) 

belonging to Hibrigen Company. The genomic DNA extracts 

were subjected to PCR with BJ1 (5′-

GTCTTGTAATTGGAATGATGG-3′) and BN2 (5′-

TAGTTTATGGTTAGGACTACG-3') specific primers for 

Babesia spp. reproducing 486-520 bp gene region from 18S 

rRNA gene region.16 

PCR mixture was prepared with a final volume of 25 μl 

containing 10 μl 5X MyTaq Reaction buffer, 1 μl 10 pmol for 

each primer, 5 μl template DNA, 0.5 μl Taq DNA 

polymerase, and 7.5 μl sterile distilled water. Then, the 

mixture was placed in the PCR device and the thermal profile 

was set as follows; initial denaturation at 95oC for 5 min, 35 

cycles of denaturation at 94oC for 60 sec, annealing at 55oC 

for 60 sec, extension at 72oC for 2 min and final extension at 

72oC for 5 min.16 A sample of 10 μl was taken from each PCR 

product, mixed with 1 μl 6X loading dye (Hibrigen, Turkey) 

to be loaded into the wells of the gel. The loaded samples 

were run for 50 minutes at a constant current of 100 V. At the 

end of time, the samples were viewed by a gel documentation 

system (Avegene, Taiwan).  

DNA sample (Genbank Accession Number: OK035444) 

obtained from Theileria (Babesia) equi protozoa available in 

the Department of Parasitology of Van Yuzuncu Yıl 

University  was used as the positive control to assess the 

validity of PCR test and to detect whether any contamination 

was present. Sterilized deionized water was used as the 

negative control. 

Results 

DNA of Babesia spp. was identified in none of the collected 

blood samples according to the examination result of 100 

blood samples taken from stray dogs living in Van Province 

(Figure 2). Totally two male adult ticks were picked from two 

different animals including one for each and these ticks were 

identified to be Rhipicephalus turanicus according to the 

taxonomic key of Walker et al.17 and Estrada-Peña et al.18  
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Figure 2. Gel electrophoresis from PCR amplification of Babesia

spp. M – molecular marker 100 bp DNA ladder, NC – negative 

control (no DNA), PC – PCR products from Babesia spp. (positive 

control), Negative samples – 100, 8, 18, 77, 89, 26, 40, 85, 69, 17, 

91, 92. 

Discussion  

Canine babesiosis caused by intraerythrocytic apicomplexan 

protozoans belonging to Babesia species as one of the various 

vector-borne diseases in dogs is a clinically important disease 

that can be observed very commonly worldwide including in 

Turkey. These blood protozoans are transmitted by ticks and 

therefore they may manifest a host variability extending from 

domestic and wild animals to humans. Dermacentor 

reticulatus species is the vector related to B. canis. Babesia 

vogeli is usually seen in the fields where R. sanguineus s.l. is 

the dominant tick species around Mediterranean Basin.7,15 B. 

gibsoni is mainly transmitted by the ticks belonging to 

Rhipicephalus sanguineus s.l (Mediterranean Regions) and 

Haemaphysalis longicornis (Asia) species.7,19-21 Although 

ticks belong to Hae. leachi species are the known vectors of 

B. rossi22, DNA of B. rossi has been identified in the Hae. 

parva tick species in Turkey.13 The potential vector of B. 

microti-like sp. is Ixodes hexagonus tick species.1,23 

The examination of blood smears is a useful diagnostic tool 

for clinical canine babesiosis. Microscopic evaluation still 

remains as the easiest and most available diagnostic test for 

many veterinary physicians. However, the sensitivity of this 

method is less than molecular diagnosis and rather associated 

with the species infecting the dog. The two main forms of 

Babesia as large and small species can be differentiated using 

microscopic examination. However, it is not adequate for the 

diagnosis of large Babesia forms. Sequence analysis with 

other molecular biological methods is more convenient for 

these infections. Furthermore, observing small piroplasms 

with light microscope is very difficult and requires 

specialization.6,7,24 In molecular biological techniques, 

phylogenetic analyses can be carried out by using 18S rRNA, 

mitochondrial cytochrome oxidase subunit 1 (Cox1), and 

internal transcribed spacer (ITS) gene regions as the target 

gene regions and sequencing the products isolated from 18S 

rRNA gene region more commonly. Numerous molecular 

prevalence and characterization studies have been conducted 

worldwide for identifying the spread of canine babesiosis and 

the species responsible for the disease.25-33 

The studies carried out on canine babesiosis in Turkey are in 

the case reports between 2002 and 2013. It was first 

confirmed using molecular methods that a 2-year-old 

American Staffordshire Terrier dog without any disease 

symptoms were infected with B. gibsoni in Aydın.11 Between 

2002-2005, blood samples of three dogs were analyzed with 

RFLP-PCR method in Istanbul and two of those dogs were 

identified to be infected with B. vogeli according to the 

examination result.10 In a study conducted in Kars Province, 

clinical, biochemical, and hematological findings were 

revealed in 3 dogs diagnosed with B. canis through PCR.34

They also reported that the ticks picked from these three dogs 

were D. reticulatus. On the other hand, the number of 

epidemiological studies conducted with molecular techniques 

such as PCR and RLB has increased in recent years. B. canis, 

B. gibsoni, B. vogeli, and B. rossi were investigated by Real-

Time PCR in 400 blood samples taken from the dogs in the 

region of Kayseri, and prevalence rates were found to be 

12.9%, 9%, and 2.3%, respectively for Babesia species, 

whereas B. rossi was not encountered.12 Babesia species were 

investigated in 757 dog blood samples collected from 

Sakarya, Kocaeli, Mersin, Giresun, Izmir, Elazığ, Diyarbakır, 

Erzurum, Ankara and Nevşehir Provinces using RLB method 

and B. canis was identified in only one dog (0.8%) in 

Erzurum Province.14 It was reported in another study 

conducted in Erzurum that 7 (5.3%) of 133 asymptomatic 

dogs were infected with B. canis according to PCR and 

nested-PCR methods.35 Canine piroplasm species were 

investigated by PCR-based RLB technique in 219 blood 

samples in Diyarbakır and B. vogeli (3/219; 1.4%) and B. 

canis (1/219; 0.4%) species were identified.15 Tick-borne 

pathogens were investigated with PCR technique in 196 dogs 

in Konya and 4 (2.1%) of those were found to be infected with 

B. vogeli species.36 In the most recent study on this subject, 

186 blood samples collected from the dog shelters in Mersin, 

Adana, Hatay, Gaziantep, and Batman were investigated for 

vector-borne pathogens using molecular methods, and totally 

five (2.7%) dogs including four and one from Mersin and 

Hatay Provinces, respectively, were detected to be infected 

with B. vogeli.37 The variation between prevalence rates 

depending on study sites is considered to be directly 

associated with the tick population in the sampling fields. It 

has been noticed that the prevalence rate of canine Babesia

species is low throughout Turkey. It has been reported that 

the distribution and prevalence of vector-borne diseases are 

significantly affected by climate factors such as primarily 

extremely high and extremely low temperatures and rainfall 

pattern.38 The ecology of Babesia was investigated in wild 

boars, wild rabbits, and foxes, and B. vulpes was first detected 

in the foxes in Turkey. In the same study, the presence of B. 

rossi was also identified in the ticks (Hae. parva) collected 

from wild boars and rabbits.13 A tick should have ability to 

perform transstadial or transovarial transmission to be 

asserted as a vector for a pathogen.39 

In the present study, the presence of canine babesiosis was 

investigated through PCR in Van Province where there is no 

previous study on the presence and prevalence of the disease. 

No positive result was detected in the tested dogs in this study 

that was first carried out using molecular methods in Van. As 

a matter of fact, the rates of canine Babesia species were 

found to be very low also in Erzurum and Kars which are the 

closest provinces to the region where this study was 

conducted. This partly supports the negative result obtained 

in the present study. It has been reported that the prevalence 

of B. vogeli across the different geographical regions in 

Turkey ranged between 1.4% and 8.7% 12,15,36,37,40. The 

highest prevalence was determined in the Aegean Region.40 

B. vogeli could not be identified in Eastern Anatolian Region 

or in the region of Van where the present study was 

conducted. Upon the comparison of the habitats of the dogs, 

the distance between Van and Izmir is approximately 1,761 

km. The geographical and climatic differences between the 
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regions, the current status of the vector tick species, and 

infection dynamics varying due to global warming may be 

responsible for the differences between prevalence rates of 

the regions. The Babesia species identified in Erzurum and 

Kars Provinces is B. canis. The infection rate was found to be 

0.8% in Erzurum, whereas positivity was detected in only 

three dogs as case presentations in Kars Province. 

Dermacentor reticulatus is the known vector of B. canis. 

There is no adequate data on vector tick species considered to 

be responsible for disease and their prevalence in the study 

location. Upon the literature review, D. reticulatus was 

identified only in Ankara and Kars Provinces in Turkey.34,41

Therefore, non-detection of D. reticulatus tick species in the 

region of Van in the previous studies supports the negative 

result of the present study. 

Other species causing canine babesiosis are Babesia vogeli

and B. gibsoni. These species are usually observed in the 

fields where R. sanguineus s.l. is the dominant taxon. The 

studies conducted in Eastern Anatolian Region have reported 

the presence of R. sanguineus s.l. in Van province.42 The 

presence of vector tick species in the region of Van increases 

the probability of infection; however, no positive result 

related to this species was detected in the present study. Even 

though Hae. leachi tick species isthe known vector of B. 

rossi, DNA of B. rossi was identified in the tick species of 

Hae. parva in Turkey.13,22 Hae. leachi observed in the African 

continent has not been seen in Turkey yet. Even though no 

DNA analysis result was detected about B. rossi in the dogs 

living in the region of Van, further comprehensive studies 

addressing vector-host interaction are needed. 

B. microti-like piroplasm (Bml) which is usually accepted to 

be a synonym with Theileria annae is a small piroplasm that 

has been first identified in dogs in Spain. Some authors prefer 

to name this species as B. vulpes since it presents a high 

prevalence in red fox (Vulpes vulpes).43 The potential vector 

of this species has been reported to be I. hexoganus.23 It has 

been stated that this tick species become parasitic in wild life 

in Turkey.44 The molecular characterization of B. vulpes was 

performed in three red foxes in Ankara and one of the foxes 

was determined to be infected with Hae. parva in the 

evaluation on tick. However, no DNA of Babesia spp. could 

be identified in the ticks.15 In the present study, B. vulpes

species could not be detected as a species in stray dogs. It is 

considered that particularly hunting dogs in close contact 

with foxes may contribute to the transmission of the related 

Babesia species to the local cycle. The eradication of ticks is 

not possible; however, periodical disinfestation is the best 

potential control strategy. The periodical disinfestation of the 

dogs using appropriate acaricides is another possible 

reasonable reason for the absence of Babesia positivity in the 

present study. Because it is known that stray animals are 

applied ectoparasiticides when they are brought to the Animal 

Shelter of Van Municipality from where our blood samples 

were supplied. 

As a consequence, it was thought that the investigation of 

babesiosis in the dogs living in the region of Van made an 

epidemiological contribution to the data on the spread of the 

disease in Turkey. The present study has been the first 

molecular study to investigate canine Babesia species in Van 

Province. In addition to these data obtained from the dogs, 

advanced comprehensive studies that present long-term and 

systematic data collection on vector and pathogen 

distributions and investigate the natural cycles of infection, as 

well as the effect of climate variables on these cycles, are 

needed to demonstrate the status of the disease in the region 

in more details. 

Limitations  

The material of our study consisted only of blood samples 

taken from stray animals brought to the shelter and we 

couldn't get a positive result. Therefore, future studies 

performed by sampling the animals that are less frequently 

controlled by the veterinary physicians such as shepherd 

dogs, hunting dogs, and guard dogs fed for protection in the 

houses/gardens may contribute to the detection of the 

parasite.  
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