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ABSTRACT

This study aimed to determine the prevalence of dirofilariasis, Lyme, anaplasmosis, and ehtlichiosis in sheltered
dogs in Afyonkarahisar. The data were obtained and evaluated from 400 dogs (female, n = 246; male, n = 154) of
different breeds and at different ages that were referred to Afyon Kocatepe University Animal Hospital..
Accordingly, ovariohysterectomy (n = 196), castration (n = 113), skin disease (n = 113), diarrhea, vomiting,
fatigue and anorexia (n = 37), lameness (n = 13), transmissible venereal tumor (n = 9), ascites (n = 2), pregnancy
diagnosis (n = 2), mammary tumor (n = 1) and conjunctivitis (n = 1) were determined in dogs. Blood samples of
dogs were taken to hematology and biochemical analyses after the first clinical examination of dogs. SNAP 4Dx
(Idexx) Quick test kit was used to diagnose dirofilariasis, Lyme, anaplasmosis, and ehrlichiosis. The prevalence of
anaplasmosis, ehrlichiosis, dirofilariasis, and Lyme was 1.25%, 0.75%, 0.75%, and 0%, respectively. Although the
prevalence of anaplasmosis, chrlichiosis, and dirofilariasis is low, the results of the study suggested that these
zoonotic diseases should still be evaluated as a risk factor for both humans and animals which live in this region
as the disease spreads through vectors.

Keywords: Afyon region, Borrelliosis, heartworm, seroprevalence, zoonoses
Kok

Afyonkarahisar Yoresi Kopeklerinde Diroflariozis, Lyme, Anaplazmozis ve Ehrlichiozisin Prevalansi

(074

Bu calismada Afyonkarahisar’da yasayan kopeklerde dirofilariazis, Lyme, anaplasmozis ve chrlichiozis
prevalansinin belirlenmesi amaglanmistir. Veriler, Afyon Kocatepe Universitesi Hayvan Hastanesi 'ne sevk edilen
farkll 1tk ve yastaki 400 kopekten (disi, n=246; erkek, n=154) elde edildi ve degerlendirildi. Buna goére
ovariohisterektomi (n=190), kastrasyon (n=113), deri hastalign (n=113), ishal, kusma, yorgunluk ve anoreksi
(n=37), topallik (n=13), bulasic1 zithrevi timér (n= 9), asites (n=2), gebelik tanist (n=2), meme timord (n=1) ve
konjonktivitli (n=1) koépeklerde saptanmustir. Képeklerin ilk klinik muayenesinin ardindan hematolojik ve
biyokimyasal analizler icin kan Ornekleri alindi. SNAP 4Dx (Idexx) Hizli test kiti, dirofilariasis, Lyme,
anaplasmosis ve chrlichiosis't teshis etmek icin kullaniddi. Anaplazmoz, chrlichiosis, dirofilariasis ve Lyme
prevalanst sirasiyla %01.25, %0.75, %0.75 ve %0 olarak tespit edildi. Anaplazmoz, ehrlichiosis ve dirofilariazis
prevalans: disiik olmasina ragmen, calismanin sonuglari, bu zoonotik hastaliklarin, hastalik vektorler yoluyla
yayidigt icin hem insanlar hem de bu bélgede yasayan hayvanlar icin bir risk faktorii olarak degerlendirilmesi
gerektigini gbstermistir.
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INTRODUCTION

Vector-borne  pathogens (VBPs) are globally
distributed and rapidly spreading, which are
transmitted by arthropods, including ticks, fleas,
mosquitoes, and phlebotomine sandflies (Otranto et
al., 2009). Bacteria such as _Anaplasma platys, Anaplasma
phagocytophilum, Ehbrlichia canis, and Borrelia burgdorferi
complex; protozoans such as Babesia canis, Hepatogoon
canis, and Leishmania infantum; and the nematode
Dirofilaria immitis are among the major VBPs in
dogs (Day, 2011). Different serological methods,
including immunofluorescent antibody test (IFAT),
enzyme-linked immunosorbent assay, and SNAP4Dx,
were used to assess the distribution of VBPs among
European countries. Recent studies show that the
prevalence of VBPs may vary depending on the
method (Maggi et al., 2014; Sainz et al., 2015).
Scientists and public health officials have reported an
alarming increase in infectious diseases (Woolhouse
& Gowtage, 2005). The possible occurrence of
zoonotic pathogens is approximately 1.9 times higher
than the non-zoonotic pathogens among the
infectious pathogens. In comparison, the possible
occurrence of VBPs is approximately 2.3 times higher
than non-VBPs (Taylor et al., 2001). Several factors
can contribute to the increase in the incidence of
diseases caused by VBPs. These factors include
changing climate leading to warmer winters (Eisen et
al., 2015), increasing the ways people come in contact
with nature, suburbanization bringing pets and
pathogens together, migratory birds carrying ticks or
pathogens to new areas, reducing insecticide use (Loh
et al., 2015), increasing the import of different breed
dogs from foreign countries and the travel of dogs
from Europe or other continents to the tropics along
with their owners has increased the prevalence of
diseases (Ozata, 2012; Unvar et al., 2006). Human-
canine bonding that provides several benefits to
people has led to some problems. Among these,
some risks, such as the transmission of zoonotic
diseases seen in dogs to humans, can be included
(Doganay & Sahal, 1987).

The expansion of international tourism and increase
in travel activities may have increased tick-borne
infections in dogs, which is known as ‘emerging
infectious disease’ (Dizli et al, 2014). Pets ate
known as reservoirs in the transmission of some
VBPs, even when they do not show any clinical signs
(Skotarczak, 2018).

A total of 107 zoonotic infections (37 bacteria, 13
fungi, 29 viral, and 28 parasites) have been reported

in Turkey. Of these infections, 19 are transmitted by
arthropod vectors. Therefore, 21 of these zoonotic
infections are considered a high-priority disease in
Europe (Duzli et al., 2020). Afyonkarahisar is located
in the migration routes of migratory birds passing
through Turkey from different areas and is a junction
point between big cities and holiday destinations in
Turkey. The millions of visitor birds use shelters or
nests in Turkey during their annual migration, and
this leads to a constant threat of spreading new
infectious agents. Despite the high endemicity of tick-
borne pathogens and the availability of suitable tick
habitats in Turkey, no in-depth epidemiological
studies and research are available on tick-borne
diseases (Inci et al., 2010).

The study aimed to reveal the relationship between
the prevalence of zoonosis and common vector-
borne diseases in Afyonkarahisar, as well as the
predisposing reasons that may cause the presence of
these diseases in Afyonkarahisar.

MATERIAL AND METHODS

Animals

The data were evaluated in 400 dogs (female, n =
246; male, n = 154) of different breeds and at
different ages that were taken to the xx University
Animal Hospital. The age of dogs was as follows: 281
dogs were 1-3 years old, 93 were 4-6 years old and
26 were older than 7 years old. Accordingly,
ovariohysterectomy in dogs (n = 196); castration (n =
113); skin problem (n = 113); diarrhea, vomiting,
weakness and anorexia (n = 37); lameness (n = 13);
transmissible venereal tumor (n = 9); ascites (n = 2);
pregnancy examination (n = 2); breast tumor (n = 1);
and conjunctivitis (n = 1) complaints were
determined.

Rapid Test Kit

We wused rapid test kits (IDEXX Snap 4Dx,
Westbrook, Maine 04092 United State). The kit
functions based on the principle of antigen testing for
D. immitis and antibody testing for other factors.
Three drops of sample and four drops of conjugate
were dropped separately into the Eppendorf tubes,
and the tube was mixed gently 35 times. The final
mixture was dropped into the sample compartment,
and when the mixture reached the activation section
of the kit, the activator part was pressed and waited
for 8-10 min to read the result. Lastly, the results
were read and recorded (Figure 1).
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Figure 1: Examples of positive kits (A: A. Phagocytophilum, B: D. immitis, C: E. canis)

Hematological Examination

Blood samples were taken into tubes with K3EDTA,
and simultaneously measured using the full automatic
hematology device (Mindray BC-2800 Vet, Mindray,
Shenzhen, China) in the internal medicine laboratory
of our hospital for hematological examinations.

Statistical Analysis

Dogs are classified according to different ages, sexes,
and housing patterns. The data obtained from the
dogs included in the study were evaluated by the
percentage analysis method. Descriptive evaluation of
hematological findings in dogs were analyzed with the
Windows SPSS 16.0 Package Program (SPSS Inc.,
Chicago, IL, USA).

RESULTS

The ages and diagnoses of the dogs are presented in
Table 1. A total of 400 dogs were included in the
study; 33 were indoor fed, and 367 were outdoor fed.
Three dogs diagnosed with D. zmmitis infection and
five dogs diagnosed with A. phagocytophilum infection
were all females. In the case of E. canis infection, two
dogs were female, and one was male. No dog was
diagnosed with B. burgorferi infection in our study. The
prevalences of D. smmitis was 0.75% (indoor 0%,
outdoor 0.82%), E. canis was 0.75% (indoor 9.1%,
outdoor 0%), A. phagocytophilum was 1.25% (indoot
0%, outdoor 1.36%) and B. burgorferi was 0% (Table 1

and 2). Two dogs diagnosed with Ebrlichia were of
Rottweiller (indoor), and one was of Setter (outdoor)
breeds. One of the dogs had fainting problems, the
other had epistaxis and respiratory problems, and the
third one was brought to the obstetrics clinic for
pregnancy examination. Leukocytosis and anemia
were detected in two of the three dogs. No
hematologically abnormal result was seen in the third
dog.

Five dogs included in our study were diagnosed with
Apnaplasma  phagocytophilum. All five dogs were fed
outdoors. One of the dogs was of Terrier breed, one
of them was of Kangal breed, and the other three
were cross breeds. Four out of the five dogs were
brought to our hospital for ovariohysterectomy, and a
positive diagnosis was made, although no clinical
findings were detected. One dog was brought to our
hospital with complaints of loss of appetite and
chronic weight loss.

D. immitis was diagnosed in three dogs brought to our
hospital for ovariohysterectomy. No abnormal
findings were found in the clinical examination of the
dogs. The hematological examination results revealed
anemia in one dog and leukocytosis in the other dog.
As a result of the statistical evaluation of the blood
samples taken from the dogs included in the study,
there was no statistically significant difference
between D. immitis, Anaplasma phagocytophilum, E. canis
and dogs without disease (Table 3).
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Table 1. Prevalence and seroprevalences using the 4DX SNAP test IDEXX Laboratories, Inc., Westbrook, Maine,
USA) for 400 dogs analyzed for Dirofilaria immitis antigens and Ebrlichia spp., Anaplasma spp., and Borrelia burgdorferi
antibodies in the Afyonkarahisar region of Turkey, according to age and sex. (%) percentage of dogs; (+) positive
dogs; (N) number of dogs sampled.

D. immitis E. canis A. phagocytophilum B. burgorferi Total
%(+/N) %(+/N) %(+/N) %(+/N) Yo (+/N)
Age
1-3 0,71% (2/281) 0% (0/281) 0,71% (2/281) 0% (0/281) 1,42% (4/281)
46 1,08% (1/93) 3,23% (3/93) 3,23% (3/93) 0% (0/93) 7,5% (7/93)
> 7 0% (0/26) 0% (0/26) 0% (0/26) 0% (0/26) 0% (0/26)
Sex
Male 0% (0/154) 0,65% (1/154) 0% (0/154) 0% (0/154) 0,65% (1/154)
Female 1,22% (3/246) 0,81% (2/246) 2,03% (5/246) 0% (0/246) 4,07% (10/246)
Total 0,75% (3/400) 0,75% (3/400) 1,25% (5/400) 0% (0/400) 2,75% (11/400)

Table 2. Prevalence and seroprevalences using the 4DX SNAP test IDEXX Laboratories, Inc., Westbrook, Maine,
USA) for 400 dogs analyzed for Dirofilaria immitis antigens and Ehbrlichia spp., Anaplasma spp., and Borrelia burgdorferi
antibodies in the Afyonkarahisar region of Turkey, according to habitus. (%) percentage of dogs; (+) positive dogs;

(N) number of dogs sampled.

D. immitis

%(+/N)

E. canis

%(+/N)

A. phagocytophilum

Yo(+/N)

B. burgorferi

%(+/N)

Total

Yo(+/N)

Habitus

Indoor

0% (0/33)

9,1% (3/33)

0% (0/33)

0% (0/33)

9,1% (3/33)

Outdoor

0,82% (3/367)

0% (0/367)

1,36% (5/367)

0% (0/367)

2,18% (8/367)

Total

0,75% (3/400)

0,75% (3/400)

1,25% (5/400)

0% (0/400)

2,75% (11/400)
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Table 3. Descriptive analysis of the hematological findings of the dogs included in the study (Mean * SD)

D. immitis A. phagocytophilum E. canis Negative
WBC (10°/1)

1695+8.13 16,98+6,32 20,57+7,45 19,88+8.45
Lym (10°/1) 4704523 1,78+0,95 2,57+0,49 3,16+2,86
Mon (10°/1) 0,55%0,35 0,50%0,16 0,37+0,32 0,5540,28
Gran (10°/1) 11,70+2,55 14,7045 47 17,437,05 16,18+6,75
Lymp % 22,75+20,01 10,28+2,12 12,9342,59 15,4148,73
Mon % 3,15%0,49 3,43%2,07 3,13%1,11 2,99%1,15
Gran % 74,10+20,51 86,30+3,33 83,93+3.44 81,84+8,42
EOS % 8.40+10.32 3,10+1,00 1,90+0,53 7,56%10,79
RBC 102/1 5,46+2,91 5,73+0,72 448+2,13 6,34+1,20
Hb g/dl 12,70+7,21 13,15+2,46 10,0746,13 14,37+2,79
HCT (%) 39,70%22,20 38,53%6,00 30,37%18,05 43,6148,52
MCYV (1) 72,20£2,26 67,22+4,39 65,20+9,97 68,9314,54
MCH (pg) 22,95+0,92 22,85+3,04 21,40+3,54 22,65+1,81
MCHC (g/dl) 31,85+0,35 34,00+2,50 32,90+0,52 32,93+1,83
RDW (fl) 10,90+0,28 14,95+0,89 14.8343.15 14274421
PLT (10°/1) 313,00£4525 404,00+159,61 199,33+114,61 379,14%220,06
MPV (fl) 9,60+0,28 8,15+0,79 8,60+1,10 8,58+1,16
PDW (fl) 16,00+0,00 15,8040,24 16,30+0,30 15,98+0,39
PCT (10°/)) 0,30+0,03 0,33+0,13 0,17+0,09 0,31£0,12

WBC: White Blood Cell, Lym: Lymphocyte, MID: Monocyte, Gra: Granulocyte, Hb: Hemoglobin, MCH: Mean Corpuscular Hemoglobin,
MCHC: Mean Corpuscular Hemoglobin Concentration, RBC: Red Blood Cell, RDW: Red Cell Distribution Width, HCT: Hematocrit, PLT:
Platelet, PCT: Procalcitonin, PDW: Platelet Distribution Width, MPV: Mean Platelet Volume

DISCUSSION

Although Afyonkarahisar is located in the Aegean
region, the annual average temperature values are
much lower than in the coastal Aegean cities. During
the meteorological data examination, the temperature
decreases to —27 °C in the winter months, with an
annual average of 11.3 °C. Similatly, yeatly
precipitation is at the lowest level with 443.6 mm
compared to other Aegean cities. Vectors are
adversely affected by low-temperature values and
dryness (Aydin et al., 2021).

There is increasing evidence that changes in land use
affect the microclimate conditions and the habitat
suitability for both ticks and their hosts (Asghar et al.,
2016; Jones et al.,, 2011; Estrada- Pefia, 2001). For
example, the abandonment of farmland and regrowth
of native vegetation may provide a suitable
environment for ticks (Hrkl'ova et al., 2008; Medlock
et al., 2013); however, intensive agricultural activities,
loss of native vegetation, and reduced rodent host
diversity combined with lack of leaf litter may lead to
unsuitable conditions for tick development (Michel et

al,, 2006; Perez et al., 2016). Sheltering of the majority
of stray animals in the settlements, the regular
spraying of the landscape areas of the settlements by
the boroughs to combat ticks and mosquitoes, and
the regular removal of leaf litter where ticks can live
may reduce vector-borne diseases.

Researchers in different countries and Turkey have
used different test kits and methods to determine the
prevalence of vector-mediated zoonotic diseases such
as  D. dmmitis, B. burgdorferi E. canis, and A.
phogocytophilum (Bell & Patel, 2005; Kigiiker, 2016;
Gokmen, 2019). In a study in the Aegean region, 307
dogs were screened with Snap 4Dx. The prevalences
of the diseases were as follows: E. canis, 24.42%; E.
canis + A. phagocytophilum co-infection, 10-42; A.
Phagocytophilum, 7.49%; and D. immitis, 2.28% (Ural K
et al., 2014). In a study on 100 dogs in Igdir province,
D. immitis (40%) and E. canis (1%) were reported (Sar1
et al.,, 2013). D. wmmitis (2.4%) and E. canis (4.8%)
were found in a study with 82 dogs in Diyarbakir
(Icen et al., 2011). In a study conducted on 100 dogs
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in the Osmaniye region, it was found that E.canis /
E. ewingii was 3%, D.immitis was 1%, A.platys /
A.phagocytophilum and Lyme were 0% (26). In this
study, the prevalence of D. immitis was 0.75%, E. canis
was 0.75%, A. phagocytophilum was 1.25%, and B.
burgforferi was 0%. Although Afyonkarahisar province
is located in the Aegean region, we found that the
prevalences are significantly lower than the studies
performed in the other areas of the Aegean region,
which may be because Afyonkarahisar is in the
Central Anatolia continental climate region.

The relationship between vector-borne diseases and
gender is still being investigated. Although no effect
of gender on D. immitis infection has been stated in
dogs, some researchers have reported that this
parasite is more common in male dogs than females
(Theis et al,, 2001; Fan et al,, 2001; Aranda et al.,
1998; Montoya et al., 1998 ; Martin & Collins, 1985;
Selby et al,, 1980; Graham, 1974 ). This may be
because females are more stable and less active than
males. In contrast to other studies, we determined
that the number of female animals was higher in the
groups with positivity. We believe that gender has no
role in predisposition to vector-borne diseases.

Dogs infected by A. phagoeytophilum typically present
with  sluggishness, fever, and loss of appetite.
Furthermore, lameness and teluctance to move
because of neutrophilic polyarthritis may be
observed. In addition to these, vomiting, diarrhea,
and bleeding disorders such as epistaxis have been
reported. However, the majority of dogs appear
healthy. In the endemic regions of the disease, 60%
of the dogs were seropositive, and no clinical findings
were found (Ozcel, 2013). Similar to other studies,
cachexia and stagnation were observed in only one of
the five reported dogs with anaplasmosis in this
study. In contrast, no clinical abnormality was found
in the other four dogs.

Coagulation disorders may occur in the chronic form
of chrlichiosis because of thrombocytopenia and
thrombocytopathy. As a result of the coagulation
disorders, epistaxis, melena, petechiae, hematuria,
intraocular, brain, and lung hemorrhages can be
observed (Aytug, 2012). Similarly, in this study, one
of the dogs diagnosed with Ebrlichia was fainting, the
other had epistaxis, and the third one had no clinical
pathology. The disease spreads widely in Turkey, and
the prevalence of the disease in different regions has
been reported to be between 0.06% and 20%
(Coskun et al., 1992; Zeybek, 1989; Alkan & Saring,
1986). The prevalence of the disease is higher in
village dogs than in both sheltered and pet dogs. This
may be because of the presence of reservoir dogs in
villages and anti-parasitic pesticides in shelters
(Voyvoda et al, 2004). Similarly, in this study, all
positive dogs were fed outdoors. The high prevalence
of these dogs can be explained by the fact that they
may be more in contact with the vector.

Although Lyme disease in dogs is zoonotic, very few
studies have been found on the presence and

prevalence of the disease in Turkey. In Turkey,
Gulanber et al. (Gulanber et al., 2007) reported the
first clinical case in dogs which was a St. Bernard
breed in Istanbul. Esendal et al. (Esendal et al., 1990)
found that the seroprevalence of Lyme disease was
78.4% in 74 dogs using the IFAT method in Ankara.
Satir (Satir, 2006) performed polymerase chain
reaction in 96 dogs in Istanbul, and no positivity was
detected in any dogs. Bhide et al. (Bhide et al., 2008)
determined that the disease was seropositive in 93
dogs (23.2%) using the enzyme-linked protein A/G
assay test in 400 dogs that were taken to Bursa
Uludag University Veterinary Faculty Internal
Medicine Clinic. No ticks of the genus Ixodes, which is
the vector of B. burgdorferi, were found in 10,303 ticks
collected from the Sivas region (Gunes et. al., 2005).
A study conducted in the Aydin region reported that
the seroprevalence of the disease was 40.8% (Uslu,
2008). B. burgdorferi factor was not found in the study
performed on 100 dogs in Osmaniye region
(Gokmen, 2019). B. burgdorferi was not detected in 400
dogs examined in this study.

CONCLUSIONS

As a result, the prevalence of vector-borne diseases in
the Afyonkarahisar region is similar to areas with
similar climatic conditions. Even if the prevalence is
low, the disease poses a risk to both dogs and
humans. It needs attention by veterinarians and
researchers not only for regions with tropical climates
but also for other regions.

Conflict of interest: The authors declared that there
is no conflict of interest.

Authors Contribution Rate: The authors declare
that they have contributed equally to the article.

Ethical Approval: This study has received
permission  with AKU HADYEK  number
49533702/54 and 21.05.2015.

Financial support: This study was supported by the
Scientific Research Projects Coordination Unit of
Afyon Kocatepe University with project number
15.VF.04.

Acknowledgment: Informed consent forms were
obtained from owned dogs, and permissions were
obtained from Afyonkarahisar Municipality for stray
dogs.

Description: This study was presented as a summary

paper at the I. International Turkish Veterinary
Internal Medicine Congress (2017).

398



REFERENCES

Aranda, C., Panyella, O., Eritja, R., Castella, J. (1998). Canine
filariasis importance and transmission in the Baix
Llobregat area, Barcelona (Spain). Vet Parasitol, 77, 267-
275. doi:10.1016/50304-4017(98)00109-5

Asghar, N., Petersson, M., Johansson, M., & Dinnetz, P.
(2016). Local landscape effects on population dynamics
of Ixodes ricinus.  Geospatial — health, 11(3).
doi:10.4081/¢gh.2016.487

Aydin, L., Cetin, H., Cirak, V.Y., Girisgin, A.O., & ézﬁigli,
M. (2021). Artropodoloji. 1. Baski. Bursa: Dora
Yaymcilik.

Aytug N. (2012). Képek ve Kedilerin ¢ Hastaliklari. 2. Baska.
Malatya: Medipres Yayinevi.

Bell, C. A, & Patel, R. (2005). A real-time combined
polymerase chain reaction assay for the rapid detection
and differentiation of Anaplasma phagocytophilum,
Ehrlichia chaffeensis, and Ehrlichia ewingii. Diagnostic
microbiology and infectious disease, 53(4), 301-3006. doi:
10.1016/j.diagmicrobio.2005.06.019

Bhide, M., Yilmaz, Z., Golcu, E., Torun, S., & Mikula, I.
(2008). Seroprevalence of anti-Borrelia burgdorferi
antibodies in dogs and horses in Turkey. Ann Agric
Environ Med, 15(1), 85-90.

Coskun, S.Z., Tinar, R., Akyol, C.V., Aydin, L., Demir, C.
(1992). Dogal enfekte kopeklerde Dirofilaria immitis
mikrofiletlerine ivermektinin etkisi. Uludag Universitesi
Veteriner Fakiiltesi Dergisi, 11(2), 121-128.

Day, M. J. (2011). One health: the importance of companion
animal vector-borne diseases. Parasites & vectors, 4, 1-6.
doi:10.1186/1756-3305-4-49

Doganay, A. (1987). Tirkiye'de Kopeklerdeki Dirofilariasis
Sorunu ve Insan Saglig Agisindan Onemi. Ankara
Universitesi Veteriner Fakiiltesi Dergisi, 34(02), 277-287.
doi:10.1501/Vetfak_0000001091

Diizlii, O., Inci, A., Yildirim, A., Doganay, M., Ozbel, Y., &
Aksoy, S. (2020). Vector-borne zoonotic diseases in
Turkey: rising threats on public health. Tiurkiye
Parazitolojii Dergisi, 44(3), 168.
doi:10.4274/ tpd.galenos.2020.6985

Diizliy, O., Inci, A., Yildirim, A., Onder, Z., Giloglu, A.
(2014). Kopeklerde kene kaynakli bazi protozoon ve
rickettsial enfeksiyonlarin Real Time PCR ile arastirilmast
ve saptanan izolatlarin molekiiler karekterizasyonlari.
Ankara Universitesi Veteriner Fakdiltesi Dergisi, 61, 275-
282. doi:10.1501 /Vetfak_0000002642

Eisen, R.J., Eisen, L., Ogden, N.H., Beard, C.B. (2015).
Linkages of weather and climate with Ixodes scapularis
and Ixodes pacificus (Acari: Ixodidae), enzootic
transmission of Borrelia burgdorferi, and Lyme disease in
North America. The Journal of Medical Entomology, 53:
250-261. doi:10.1093/jme/v199

Esendal, O.M., Ozgﬁr, M., Arda, M., Akay, 0., Keskin, O.
(1996). Koépeklerde Borrelia burgdorferi antikorlarinin
floresan antikor teknigi ile saptanmast. In: I. Uluslararasi
Veteriner Mikrobiyoloji Kongresi, Istanbul, Tirkiye.
1996. p. 128-129.

Estrada-Pefia, A. (2001). Distribution, abundance and habitiat
preferences of Ixodes ricinus (Acari: ixodiae) in Northern
Spain. The Journal of Medical Entomology, 38, 361-370.
doi:10.1603/0022-2585-38.3.361

Fan, C. K,, Su, K. E,, Lin, Y. H,, Liao, C. W.,, Du, W. Y., &
Chiou, H. Y. (2001). Seroepidemiologic survey of
Dirofilaria immitis infection among domestic dogs in
Taipei City and mountain aboriginal districts in Taiwan
(1998-1999). Veterinary Parasitology, 102(1-2), 113-120.
doi:10.1016/50304-4017(01)00511-8

Gokmen, T.G., Giinaydin, E., Turut, N., Akin, B., Kog, O.,
Utiik, A.E. (2019). A serosurvey on some canine vector-
borne zoonoses (Anaplasma spp., Ehtlichia spp., Borrelia
burgdorferi, Dirofilaria immitis and Leishmania spp.) in
Osmaniye. Ataturk Universitesi Veteriner Bilim Dergisi,
14(2), 151-158.

Graham, J. M. (1974). Canine filariasis in northeastern Kansas.
The Journal of Parasitology, 322-326.. doi:
10.2307/3278475

Gulanber, E. G., Gillanber, A., Albayrak, R., Gilanber, N.
G., & Polat, E. (2007). Lyme disease (Borreliosis) in a
Saint Bernard dog: First clinical case in Tutkey. Turkish
Journal of Veterinary & Animal Sciences, 31(5), 367-369.
doi: 10.3906/vet-0504-19

Gunes, T., Poyraz, 0., Kaya, S., Genger, L., & Alim, A.
(2005). Sivas yoresinde Borrelia burgdorferi vektorlerinin
ve lyme seropozitifliginin arastirlmast. Mikrobiyoloji
Bulteni, 39(4), 503-508.

Hrklova, G., Novakova, M., Chytra, M., Kostova, C., &
Petko, B. (2008). Monitoring the distribution and
abundance of Ixodes ricinus ticks in relevance of climate
change and prevalence of Borrelia burgdorferi sensu lato
in Northern Slovakia (Liptovska valley). Folia Veterinaria,
52(2), 62-63.

Inci, A., Yildirim, A., Duzlu, O., Doganay, M., & Aksoy, S.
(2016). Tick-borne diseases in Turkey: A review based on
one health perspective. PLoS neglected tropical diseases,
10(12), €0005021. doi:10.1371/journal.pntd.0005021

igen, H., Sekin, S., Simsek, A., Kochan, A., Celik, O. Y., &
Altas, M. G. (2011). Prevalence of Dirofilaria immitis,
Ehrlichia canis, Borrelia burgdorferi infection in dogs
from Diyarbakir in Turkey. Asian Journal of Animal and
Veterinary Advances, 6(4), 371-378.
doi:10.3923/ajava.2011.371.378

Jones, E. O., Webb, S. D., Ruiz-Fons, F. J., Albon, S., &
Gilbert, L. (2011). The effect of landscape heterogeneity
and host movement on a tick-borne pathogen.
Theoretical Ecology, 4, 435-448.. doi: 10.1007/s12080-
010-0087-8

399



Kigiiker, S., & Sahinduran, S. (2018). Antalya Ilinde bulunan
kopeklerde Dirofilariazis, Borrelioziz, Ehrlichiazis ve
Anaplazmozis' in hizli test kitleri ile teshisi ve insidanst

lizerine arastirmalar. Atatiirk Universitesi Veteriner
Bilimleri Dergisi, 13(2), 191-200.

Loh, E. H., Zambrana-Torrelio, C., Olival, K. J., Bogich, T.
L., Johnson, C. K., Mazet, J. A., ... & Daszak, P.
(2015). Targeting transmission pathways for emerging
zoonotic disease surveillance and control. Vector-Borne
and Z.oonotic Diseases, 15(7), 432-437.
doi:10.1089/vbz.2013.1563

Maggi, R. G., Birkenheuer, A. J., Hegarty, B. C., Bradley, J.
M., Levy, M. G., & Breitschwerdt, E. B. (2014).
Comparison of serological and molecular panels for
diagnosis of vector-borne diseases in dogs. Parasites &
vectors, 7, 1-9.. doi:10.1186/1756-3305-7-127.

Martin, T. E.,, & Collins, G. H. (1985). Prevalence of
Dirofilaria immitis and Dipetalonema reconditum in
greyhounds. Australian veterinary journal, 62(5), 159-163.
doi:10.1111/4.1751-0813.1985.tb07278.x

Medlock, J. M., Hansford, K. M., Bormane, A., Derdakova,
M., Estrada-Peifia, A., George, J. C., ... & Van Bortel,
W. (2013). Driving forces for changes in geographical
distribution of Ixodes ricinus ticks in Europe. Parasites &
vectors, 6, 1-11. doi:10.1186/1756-3305-6-1

Michel, N., Burel, F., & Butet, A. (2006). How does landscape
use influence small mammal diversity, abundance and
biomass in hedgerow networks of farming landscapes?.
Acta Occologica, 30(1), 11-20.
doi:10.1016/j.acta0.2005.12.006

Montoya, J. A., Morales, M., Ferrer, O., Molina, J. M., &
Corbera, J. A. (1998). The prevalence of Dirofilaria
immitis in gran canatia, Canary Islands, Spain (1994—
1996).  Veterinary  parasitology, 75(2-3), 221-226.
doi:10.1016/s0304-4017(97)00175-1

Otranto, D., Dantas-Torres, F., & Breitschwerdt, E. B.
(2009). Managing canine vector-borne diseases of

zoonotic concern: patt one. Trends in parasitology, 25(4),
157-163. doi:10.1016/j.pt.2009.01.003

Ozata, F. (2012). Ehrlichia canis ve anaplasma phagocytophilum
ile infekte kopeklerde trombosit indeksleri; plateletkrit,
ortalama trombosit hacmi ve trombosit dagilim genisligi
(Master's thesis, Adnan Menderes Universitesi, Saglik
Bilimleri Enstittst).

Ozcel, M.A. (2013). Veteriner Hekimliginde Parazit Hastaliklart.
1.Baski. Izmir: Meta Bastm Matbaacilik.

Perez, G., Bastian, S., Agoulon, A., Bouju, A., Durand, A.,
Faille, F., ... & Butet, A. (2016). Effect of landscape
features on the relationship between Ixodes ricinus ticks

and their small mammal hosts. Parasites & vectors, 9(1),
1-18. doi:10.1186/513071-016-1296-9

Sainz, A., Roura, X., Miré, G., Estrada-Pefia, A., Kohn, B.,
Harrus, S., & Solano-Gallego, L. (2015). Guideline for
veterinary practitioners on canine chrlichiosis and
anaplasmosis in Europe. Parasites & vectors, 8, 1-20.

doi:10.1186/s13071-015-0649-0

Sar1, B., Tas¢, G.T., Kilig, Y. (2013). Seroprevalence of
Dirofilaria immitis, FEhrlichia canis and Borrelia
burgdorferi in Dogs in Igdir Province, Turkey. Kafkas
Universitesi Veteriner Fakiiltesi Dergisi, 19, 735-739.
doi:10.9775/kvfd.2012.8466

Sarmig, H., & Alkan, M. (1986). K6peklerde Dirofilaria immitis
olgular1 ve insan saglgl yoninden 6nemi. Turkiye
Parazitoloji Dergisi, 11, 169-174.

Satir, E. (2006). Képeklerde Borrelia burgdorferi infeksiyonunun
PCR ile arastirilmast.

Selby, L. A., Corwin, R. M., & Hayes Jr, H. M. (1980). Risk
factors associated with canine heartworm infection.
Journal of the American Veterinary Medical Association,
176(1), 33-35.

Skotarczak, B. (2018). The role of companion animals in the
environmental circulation of tick-borne  bacterial
pathogens. Annals of Agticultural and Environmental
Medicine, 25(3), 473-480. doi:10.26444/aaem /93381

Taylor, L. H., Latham, S. M., & Woolhouse, M. E. (2001).
Risk factors for human disease emergence. Philosophical
Transactions of the Royal Society of London. Series B:
Biological Sciences, 356(1411), 983-

989.doi:10.1098/rstb.2001.0888

Theis, J. H., Stevens, F., & Law, M. (2001). Distribution,
prevalence, and relative risk of filariasis in dogs from the
state. of Washington (1997-1999). Journal of the
American Animal Hospital Association, 37(4), 339-347.
doi:10.5326/15473317-37-4-339

Unver, A., Huang, H., & Rikihisa, Y. (2006). Cytokine gene
expression by peripheral blood leukocytes in dogs
experimentally infected with a new virulent strain of
Ehtlichia canis. Annals of the New York Academy of
Sciences, 1078(1), 482-486.d0i:10.1196/annals.1374.090

Ural, K., Gultekin, M., Atasoy, A., & Ulutas, B. (2014). Spatial
distribution of vector borne disease agents in dogs in
Aegean region, Turkey. Revista MVZ Cérdoba, 19(2),
4086-4098. doi: 10.21897/rmvz.102

Uslu, O. (2008). Kopeklerde Lyme hastaliginin arastirilmasi
(Master's thesis, Adnan Menderes Universitesi, Saglik
Bilimleri Enstitiisi).

Voyvoda, H., & Serdar, P. A. $. A. (2004). Aydin’in baz1 ilce ve
koyleri ile Tzmirin  Selcuk Tlgesindeki kopeklerde
Leishmaniosis ve Dirofilariasis’ in prevalanst. Turkish
Journal of Veterinary and Animal Sciences, 28(6), 1105-
1111.

Woolhouse, M. E., & Gowtage-Sequeria, S. (2005). Host
range and emerging and reemerging pathogens. Emerging
infectious diseases, 11(12), 1842.
doi:10.3201/eid1112.050997

Zeybek, H. (1989). Ankara yoresi kopeklerinde Dirofilaria

immitis olgulari. Etlik Veteriner Mikrobiyoloji Dergisi,
6(5), 1-9.

400



