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Abstract: Vector-borne diseases in dogs are of major global significance for their impact on animal and human health. Especially, it 

is necessary to determine the prevalence of agents found in reservoir animals by conventional, molecular and serological methods 

for the application of control programs for these diseases. Serosurvey studies are one of the reliable methods to know the 

presence and prevalence of these diseases in our country and region. In this study, it was aimed to detect the prevalence of 

Ehrlichia canis/E.ewingii, Anaplasma platys/A.phagocytophilum, Borrelia burgdorferi, Dirofilaria immitis and Leishmania infantum 

in dogs in Osmaniye. Five canine vector-borne diseases were investigated with a rapid in-clinic enzyme-linked immunosorbent 

assay in 100 clinically healthy dog serum samples in Osmaniye city center, Düziçi, Sumbas, Kadirli, Hasanbeyli, Bahçe and 

Toprakkale districts. Seroprevalence rate was detected as 3% for E.canis/E.ewingii and 1% for D.immitis by SNAP 4Dx PLUS. The 

prevalence of A.platys/A.phagocytophilum, Borrelia burgdorferi and L.infantum were determined as 0%. In conclusion, our study in 

which we determined the seroprevalence of dog vector-borne diseases in Osmaniye is the first study in which five agents are 

determined in one step and will contribute to the effective control programs prepared for animal and public health in our region. 
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Osmaniye'de Bazı Köpek Vektör Kaynaklı Zoonozlar (Anaplasma spp., 
Ehrlichia spp. Borrelia burgdorferi, Dirofilaria immitis ve Leishmania spp.) 

Üzerine Serolojik Bir Araştırma 

Öz: Köpeklerde bulunan vektör kaynaklı hastalıklar, hayvan ve insan sağlığı üzerindeki etkileri açısından büyük önem taşımaktadır. 

Özellikle belirli bölgelerde bu hastalıklara yönelik kontrol programlarının uygulanması için, öncelikle rezervuar hayvanlarda bulunan 

etkenlerin konvansiyonel, moleküler ve serolojik yöntemlerle prevalansının belirlenmesi gereklidir. Serolojik araştırma çalışmaları 

ülkemizde ve bölgemizde bu hastalıkların varlığını ve yaygınlığını bilmek için güvenilir yöntemlerden biridir. Bu çalışmada, Osmaniye 

ilinde köpeklerde Ehrlichia canis / E.ewingii, Anaplasma platys / A.phagocytophilum, Borrelia burgdorferi, Dirofilaria immitis ve 

Leishmania infantum prevalansının belirlenmesi amaçlanmıştır. Osmaniye merkez, Düziçi, Sumbas, Kadirli, Hasanbeyli, Bahçe ve 

Toprakkale ilçelerinde klinik olarak sağlıklı yüz köpekten alınan serum örneklerinde hızlı bir immünosorbent testi ile beş köpek 

vektör kaynaklı hastalık araştırılmıştır. SNAP 4Dx PLUS testi ile seroprevalans oranı E.canis / E.ewingii için %3, D.immitis için %1 

olarak tespit edilmiştir. A.platys / A.phagocytophilum, Borrelia burgdorferi ve L.infantum prevalansı ise % 0 olarak belirlenmiştir. 

Sonuç olarak, Osmaniye'de köpek vektör kaynaklı hastalıkların seroprevalanslarını tespit ettiğimiz çalışmamız, bölgede beş etkenin 

tek aşamada belirlendiği ilk çalışmadır ve bölgemizde hayvan ve halk sağlığı için hazırlanan efektif kontrol programlarına katkı 

sağlayacaktır. 

Anahtar Kelimeler: Dirofilaria, ELISA, Ehrlichia, PZR. 
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INTRODUCTION

anine vector-borne diseases (CVBDs) are 

transmitted by arthropods, including 

phlebotomus, ticks, fleas and mosquitoes and have 

a worldwide distribution (1). The most well known 

CVBD agents are Anaplasma spp., Ehrlichia spp., 

Borrelia burgdorferi (B.burgdorferi), Dirofilaria 

immitis (D.immitis) and Leishmania spp. These 

agents are essential for public health due to their 

zoonotic potential and dogs, which in close contact 

with people in rural and urban areas serve as 

important reservoirs (2). 

Anaplasma spp. are intracellular gram-negative 

bacteria. Anaplasma phagocytophilum 

(A.phagocytophilum) can infect many hosts such as 

ruminants, cats, horses, dogs and humans. While it 

causes symptoms such as thrombocytopenia, fever, 

anorexia, hypoalbuminemia, and anemia in animals, 

it also causes “Human Granulocytic Anaplasmosis” 

in humans. It infects granulocytes and is transmitted 

by Dermacentor, Ixodes, Hyalomma and 

Rhipicephalus tick species (3,4). Anaplasma platys 

(A. platys) cause “Canine cyclic thrombocytopenia” 

and infects canine platelets which often causes co-

infections with other tick-borne agents, especially 

Ehrlichia canis (E.canis) transmitted by 

Rhipicephalus sanguineus (R.sanguineus) tick (5). A. 

platys is not confirmed as a disease agent in 

humans, but it was detected molecularly in some 

cases and this may indicate that it may have a 

zoonotic potential in the future (6). 

E.canis is a gram-negative, intracellular 

bacterium that is transmitted by R.sanguineus. It 

causes to “Canine Monocytic Ehrlichiosis” 

characterized by hematological abnormalities and 

fever. In recent years, E.canis has been shown to 

cause “Human Monocytic Ehrlichiosis” in humans 

(7,8). Ehrlichia ewingii (E. ewingii) is transmitted by 

Amblyomma and Dermacentor tick species in the 

dogs, infects neutrophils and causes neutrophilic 

polyarthritis. It is also a human pathogen 

transmitted by Amblyomma americanum 

(A.americanum) at the same time. The bacteria 

cause “Human Monocytic Ehrlichiosis” which is an 

acute febrile disease with fever, headache, muscle 

pain and fatigue symptoms (9). 

B.burgdorferi is transmitted by Ixodes species 

and is the causative agent of Lyme disease or 

borreliosis, characterized by anorexia, lethargy, 

lymphadenopathy, fever, arthritis, cardiac or 

neurological dysfunctions and glomerulonephritis in 

dogs, horses, cats and humans (10).  

D.immitis is the causative agent of 

cardiopulmonary dirofilariosis or heartworm disease 

in dogs and transmitted by mosquitoes in the genus 

of Culex, Aedes and Anopheles. Pulmonary and 

ocular dirofilariasis are seen in humans (11).  

Leishmaniosis is a zoonotic disease which is 

seen in vertebrate hosts and transmitted by 

sandflies. In Turkey, especially Leishmania infantum 

(L.infantum) and Leishmania tropica (L.tropica) 

agents are found. The disease is most common in 

humans and dogs among mammals. Dogs have 

critical importance in the spread of the disease 

because they both show the symptoms of the 

disease and act as reservoirs (12). 

For the effective control of CVBDs, it is 

necessary to know the serological status of reservoir 

animals in a particular area. Therefore, in our study, 

we aimed to determine the seroprevalence of 

E.canis/E.ewingii, A.platys/A.phagocytophilum, 

B.burgdorferi, D.immitis and L.infantum in dogs in 

Osmaniye.  

MATERIALS and METHODS 

Sample Collection 

This study was approved by the Unit Ethics 

Committee of the Ceyhan Veterinary Faculty of 

Çukurova University on 12.09.2017 with the 9-

decision number. Blood samples of 100 farm dogs 

(30 female and 70 male) were collected from the 

countryside of seven districts, Osmaniye city center, 

C 
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Düziçi, Sumbas, Kadirli, Hasanbeyli, Bahçe and 

Toprakkale at Osmaniye over 3 months from June to 

August 2017 (Figure 1). All dogs were clinically 

healthy. Dog owners filled out an information form, 

which includes information on the age, breed, sex, 

tick and flea infestation of each dog. The age of the 

dogs ranged from 2 months to 10 years. Three dogs 

had only tick infestation, 49 dogs had only flea 

infestation and 37 dogs had both tick and flea 

infestation. No infestation was observed in 11 dogs. 

The collected blood samples were centrifuged at 

1200g for 10 minutes. The sera were separated and 

stored at -20°C until use. 

 
Figure 1. The distribution of samples taken in 
districts of Osmaniye (QGIS 3.6). 
Şekil 1. Osmaniye ilçelerinden alınan örneklerin 
dağılımı (QGIS 3.6). 

Sample Analysis 

Serum samples from dogs were screened by a 

rapid in-clinic enzyme-linked immunosorbent assay 

(ELISA) kit (SNAP® 4Dx® Plus Test from IDEXX® 

Laboratories, Westbrook, Maine, USA) according to 

the instructions of the manufacturer. This test 

identifies the circulating carbohydrate of D.immitis 

and detects the antibodies against the 

immunodominant proteins of A. phagocytophylum 

(p44 and MSP2), B. burgdorferi (sensu lato) (C6) and 

E. canis (p30 and p30-1). Results were interpreted 

colorimetrically. 

Furthermore, an ELISA kit (Leishmania 96, 

Biopronix, Agrolabo) was used for the detection of 

anti-L.infantum antibodies in dog sera. The test was 

done according to the instructions of the 

manufacturer. The mean optical density (OD) at 450 

nm was determined with a microplate reader (EZ 

Read 400, Microplate Reader, Biochrom). Cut-off 

values were calculated (OD 450 nm positive control 

X 0.30 for negative cut-off and OD 450 nm positive 

control X 0.35 for positive cut-off) and samples with 

an OD lower than the negative cut-off value 

accepted as negative while samples with an OD 

higher than the positive cut-off value accepted as 

positive. Samples with an OD between both cut-off 

values were accepted as doubtful. 

RESULTS 

At the end of the study, the seroprevalence 

rate was detected as 3% for E.canis/E.ewingii and 

1% for D.immitis by SNAP 4Dx PLUS. However, no 

antibodies were detected for A.platys / 

A.phagocytophilum, B.burgdorferi and L.infantum. 

D.immitis seropositive male dog in Düziçi was 2-

year-old and Kangal breed. Ehrlichia spp. 

seropositivity was determined in Sumbas, Düziçi and 

Kadirli regions. In Sumbas and Kadirli, the Kangal 

breed female dogs were 18 months and 3 months 

old, respectively. Male Golden Retriever is 5-year-

old in Düziçi (Table 1 and 2). 
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Table 1. Distribution of vector-borne agents 
according to Osmaniye districts. 
Tablo 1. Vektör kaynaklı etkenlerin Osmaniye 
ilçelerine göre dağılımı. 
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Sumbas 1/19 0/19 0/19 0/19 0/19 

Düziçi 1/18 0/18 1/18 0/18 0/18 

Osmaniye 
city center 

0/10 0/10 0/10 0/10 0/10 

Toprakkale 0/11 0/11 0/11 0/11 0/11 

Hasanbeyli 0/16 0/16 0/16 0/16 0/16 

Kadirli 1/20 0/20 0/20 0/20 0/20 

Bahçe 0/6 0/6 0/6 0/6 0/6 

Total 3/100 
(3%) 

0/100 
(0%) 

1/100 
(1%) 

0/100 
(0%) 

0/100 
(0%) 

 
Table 2. Demographic information of dogs infected 
Ehrlichia spp. and D.immitis. 
Tablo 2. Ehrlichia spp. ve D. immitis ile infekte 
köpeklerin demografik bilgileri. 
 

E.canis/ 
E.ewingii 

positive dogs 
Age Breed Sex Region 

Dog 1 
18 

month 
Kangal Female Sumbas 

Dog 2 5 age 
Golden 

Retriever 
Male Düziçi 

Dog 3 
3 

month 
Kangal Female Kadirli 

D.immitis 
positive dog 

Age Breed Sex Region 

Dog 1 2 age Kangal Male Düziçi 

 

DISCUSSION and CONCLUSION 

Different serological tests, ELISA, Dot-ELISA, 

indirect fluorescent antibody test (IFA), and micro-

immunofluorescent assay, have been used for the 

detection of anti-E.canis antibodies. In Turkey, 

seroprevalences of E.canis were determined as 1-74 

% (13-16). When we examine the neighboring 

countries, E.canis prevalences were determined as 

37.5% (45/120) in Bulgaria (17) 16.6% (40/240) in 

Iran (18) and 10.3% (138/1335) in Southern Italy 

(19).   

In this study, we detected anti-

E.canis/E.ewingii antibodies in 3 out of 100 healthy 

dogs (3%) with ELISA (SNAP 4Dx Plus) test.  Our 

result was similar to Iğdır 1% (1/100) and Diyarbakır 

4.87% (4/82) (13,14). The common points of these 

three studies, including our work, sera samples were 

obtained from randomly selected dogs, same ELISA 

kits (SNAP 4DX plus, SNAP 3DX) and similar sample 

sizes were used and also climatic factors were 

similar. Although the same kit was used in the study 

in Italy, seroprevalence (10.3%) was higher than our 

study (3%). This higher seroprevalence may be 

associated with sampling. Hunting dogs were 

sampled in this study and these animals are more 

likely to come into contact with vectors, because 

they are constantly in the field. 

In other studies, with high prevalences; there 

are marked differences from our study about the 

working parameters. For example, sample sizes are 

small in Balikesir (n: 38), İzmir (n: 32), Sanliurfa (n: 

27), Adana (n: 26), Antalya (n: 18) and Ankara (n: 31) 

(15,16). Different serologic tests (IFA) and cut-off 

values were used (1/20, 1/40 and 1/100) in these 

studies (15,16,17). It has known that low cut-off 

values are associated with high prevalences. As a 

result, in these regions diseases may be endemic 

but at the same time, the high prevalence may be 

the result of the differences in the serological test, 

cut-off values, the number of samples, and the 

climatic factors.  

We determined the prevalence of D.immitis as 

1% (1/100) with an antigen-ELISA test. Prevalence 

values are quite different in different provinces of 

Turkey and determined as 0-30% (20-28). In studies 

conducted in neighboring countries, prevalences 

were determined as 4.1% (19/750) in Greece (29), 

40.12% (69/172) in Iraq (30) and 5.4% (8/149) is 

Southern Iran (31) with the serologic examination 

and 33.3% in Bulgaria (32) with necropsy. 

For the serologic examination antigen, ELISA 

tests were used in all examined studies. Except for 

İstanbul and İzmir province (PetCHEK HTWM PF, 

IDEXX) the same commercially ELISA kit was 
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(DiroCHEK, Synbiotics Corp. 96-0230 USA) preferred 

in Turkey (20). We choose SNAP 4DX plus ELISA kit 

for this study as in Greece (29), Iraq (30) and 

Southern Iran (31).  

We think that differences in the 

seroprevalence rates of Dirofilariosis are a 

multifactorial concept. In most of the studies, the 

same serological method and also the same 

commercial kit were used in Turkey. It is said to be 

that, Dirofilariosis, in different parts of Turkey, is 

presented as in hypo and mesoendemic levels 

according to geographic, climatic factors and vector 

activity. In different times, researchers get different 

results from the same province with same ELISA 

test. For example, seroprevalences were 0% (0/19)-

14.8% (4/27) in Ankara (23,26), 0% (0/29)-9.1% 

(11/120) in Elazığ (23,33), 3%(1/37)-10.5% (2/19) in 

Mersin (23,26), and 4.58% (11/240)- 10%(4/42) in 

Kars (25,26). So, sample size and sampling 

techniques also have an impact on the prevalence of 

the disease and may affect the results.  

In our study, seroprevalences of B.burgdorferi, 

Anaplasma spp., and Leishmania spp. were 0%. In 

previous researches, the prevalence of B.burgdorferi 

in dogs were determined between 0-28.6% in 

Turkey (13,14,34-37). The prevalences in 

neighboring countries were as follows: 0% (0/200) in 

Greece (29), 2.4% (4/167) in Bulgaria (38) and 9.52% 

(16/168) in Iran (39).  

In our country, some Anaplasma 

seroprevalence studies were found to be higher 

than ours. Seroprevalence of A.phagocytophilum 

was detected between 2.75-30% in Sinop and 

Thrace region (36, 40). Besides, seroprevalence of A. 

platys was determined as 4.75% in the Thrace 

region (40).  

Although our region was an endemic region for 

L.infantum, it was interesting that the dogs were 

seronegative. According to the Ministry of Health in 

Turkey, according to the records years 1990-2010, 

46 003 new human cases have been reported. 96% 

of these patients were reported from Sanliurfa, 

Adana, Osmaniye, Hatay, Diyarbakir, Icel and 

Kahramanmaras (41). Seroprevalence in dogs was 

determined as 7.2% in a study conducted in our 

country. However, similar to our results in the same 

study, the dogs were seronegative in Elazığ. There 

were also seronegative dogs in different studies in 

other provinces such as Ordu, Şanlıurfa, Diyarbakır, 

Erzurum, Edirne, Çanakkale, Burdur, Sinop, Amasya 

and Tokat (12). In a study conducted in Samsun, 

seroprevalence was 0.41%, close to our conclusion 

(42).  

We thought that seronegativity might be due 

to various reasons for B.burgdorferi, Anaplasma 

spp., and Leishmania spp. Firstly, low and higher 

seropositivities may be associated with the presence 

or absence of vectors and different endemic levels 

of the diseases in different provinces of Turkey and 

neighboring countries. According to Aydin and 

Bakirci (43), Ixodes ricinus (I.ricinus), the primary 

vector of B.burgdorferi, is seen in coastal areas and 

wetlands such as Marmara, Aegean, Mediterranean, 

Black Sea and East Anatolia regions of Turkey. In our 

region, the vector population may be small or, if 

present, may not carry B.burgdorferi. Another 

reason for seronegativity could be the decrease of 

specific antibody levels in the blood during 

sampling. When Anaplasma seronegativity was 

evaluated, it was known that antibody titers for 

Anaplasma reverted to undetectable levels by 7 to 8 

months (44). Finally, another cause of seronegativity 

is attributed to the fact that serological tests in 

newly infected animals are not suitable for infection 

detection. In addition, immune sensitivity to a self-

healing cellular immune reaction may be improved. 

Therefore, serological tests may lead to false-

negative results (45). This is common in the 

serological detection of Leishmania species. 

In conclusion, our study provided information 

about the serological status of Canine vector-borne 

diseases in Southern Turkey. In Osmaniye, there is 

not a study that examined together of five vector-

borne disease agents and detected in a single step. 

Our results will contribute to the effective control 

program in our region. However, when we consider 
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the missing points of the study, some suggestions 

should be taken into consideration. Firstly, studies 

should be conducted in the region to examine the 

types, propagation of vectors and distributions 

according to environmental conditions. 

Furthermore, vector screening should be done 

according to the geographical location and climate 

of the regions. Vectors that select specific climatic 

and geographic regions should be examined. Finally, 

a standard procedure should be applied, especially 

by using tests with high sensitivity and specificity, 

and with a sufficient number of sampling. 
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