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ABSTRACT

Obijective: In this study, it was aimed to investigate the prevalence of vector-transportable Ehrlichia canis, Borrelia
burgdorferi and Dirofilaria immitis in dogs in Sivas province. Materials and Methods: The study was conducted on 100
dogs. Breed, age and sexes of dogs were determined and physical examinations were performed and serum samples were
collected for the diagnosis of the diseases. The commercial rapid test kit SNAP* 4DX* Plus (IDEXX Laboratories) was
used for the detection of Ehrlichia canis, Borrelia burgdorferi and Dirofilaria immitis in dogs. Results: In this study, it
was determined that 1% of 100 dogs examined were Ehrlichia canis and 2% of them were seropositive to Dirofilaria
immitis, while Borrelia burgdorferi seropositive animals were not detected. Conclusion: As a result, it was determined
that Ehrlichia canis, Borrelia burgdorferi and Dirofilaria immitis, which can be transmitted to dogs by vectors, were
observed at low rates in Sivas province. However, at the same time, necessary protective measures should be taken against
these diseases that can be transmitted by vectors in this region.
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Sivas Sokak ve Barmak Kopeklerinde Ehrlichia Canis, Borrelia Burgdorferi ve

Dirofilaria Immitis’in Prevalansi
0oz
Amac: Bu galismada, Sivas ilindeki kopeklerde vektorle tasiabilen Ehrlichia canis, Borrelia burgdorferi ve Dirofilaria
immitis’in prevalansinin arastirilmasi amaglanmistir Gere¢ ve Yontem: Caligmaya 100 kopek tizerinde yiriitilmiigtiir.
Kopeklerin 1rk, yas ve cinsiyetleri belirlenerek fiziksel muayeneleri yapilmistir ve hastaliklarin tanisi i¢in serum 6rnekleri
toplanmigtir. Kopeklerde Ehrlichia canis, Borrelia burgdorferi ve Dirofilaria immitis tespiti igin SNAP* 4DX* Plus
(IDEXX Laboratories) ticari hizli test kiti kullanilmistir. Bulgular: Bu calismada, muayene edilen 100 kopegin 1
(%1)’inin Ehrlichia canis ve 2 (%2)’sinin de Dirofilaria immitis yoniinden seropozitif oldugu belirlenirken, Borrelia
burgdorferi yoniinden seropozitif hayvan tespit edilmemistir. Sonug¢: Sonug olarak, Sivas ilinde kopeklere vektorlerle
taginabilen Ehrlichia canis, Borrelia burgdorferi ve Dirofilaria immitis'in diisiik oranda gozlendigi tespit edilmistir. Ancak
aynt zamanda, bu bolgede vektorlerle tasinabilen bu hastaliklara karsi gerekli koruyucu Onlemlerin alinmasi
gerekmektedir.
Anahtar Kelimeler: Borreliosis, Dirofilaria immitis, Képek, Ehrlichiosis, Sivas.
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INTRODUCTION

Vectors and vector-borne diseases have started to
gain importance due to the significant climatic and
environmental changes occurring today. Vector-
borne bacterial, viral, spirochetal and rickettsial
diseases with zoonotic importance are transmitted by
arthropods (Atas et al., 1997; inci and Diizlii, 2009).
Ehrlichiosis (tropical pancytopenia) is a rickettsial
disease characterized by decreased formed blood
elements and transmitted by ticks to dogs and
humans (Eng and Giles, 1989; Matthewman et al.,
1993; Friedman et al., 1997).

Lyme disease or Borreliosis; is a zoonotic disease
caused by the spirochete Borrelia burgdorferi,
transmitted mainly by ticks of the genus Ixodes, and
affecting all organs and systems (Skotarczak and
Wodecka, 2003). Lyme disease in dogs was first
identified in the United States in the 1980s and has
spread worldwide (Koneman et al., 1997).
Dirofilariosis is a parasitic disease transmitted by
mosquitoes, especially causing cardiopulmonary
diseases. Although the disease usually causes
infection in dogs and canines, it rarely occurs in
humans and cats (Araujo et al., 2003).

This study aimed to investigate the prevalence of
vector-transportable  Ehrlichia  canis, Borrelia
burgdorferi and Dirofilaria immitis in dogs in Sivas
province.

MATERIALS AND METHODS

This study was conducted between April 2017-2018.
During this period, a total of 100 dogs, 53 male and
47 female, from different breeds, aged between 10
months and 9 years, weighing between 9-28 kg and
living in Sivas animal shelters were used as material.
10 ml of blood was taken from Vena cephalica
antebrachium of dogs and put into tubes with and
without anticoagulant in equal amounts. Blood
samples were taken between 16:00 and 19:00. Blood
samples containing anticoagulant (Edta) were
examined for microfiller on the same day. The blood
taken into tubes without anticoagulant was
centrifuged at 3000 rpm for 8-10 minutes, and their
serum was removed and stored at -20 °C until
serological testing. This study was carried out with
the approval of Sivas Cumhuriyet University Animal
Experiments Local Ethics Committee with the letter
dated 23.02.2016 and numbered 65202830-
050.040.04-26.

Modified knott method

In the modified knott method, 1 ml of blood sample
with anticoagulant was mixed with 9ml of 2%
formalin (2ml of 37% concentrated formaldehyde,
100 ml of distilled water) and centrifuged at 2000 rpm
for 3.5 minutes. After centrifugation, the liquid on it
was poured and 0.1% methylene blue was added as
much as the amount of residue remaining at the
bottom. Then, a few drops of this mixture were taken
and examined in terms of microfillers under the light
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microscope at 10x and 40x magnifications (Wang,
1997).

Serological method

A commercial rapid test kit (SNAP* 4Dx* Plus,
IDEXX Laboratories) working with ELISA principle
was used for the diagnosis of Ehrlichia canis, Borrelia
burgdorferi and Dirofilaria immitis from serum
samples. In previous studies with the test kit used,
specificity for Dirofilaria immitis antigens was 97%
(Bowman et al.,, 2009), sensitivity 84% (Atkins,
2003), specificity for B Borrelia burgdorferi
antibodies 99.5% (Duncan et al., 2004), sensitivity
94.4% (O'Connor et al., 2004), specificity for
Ehrlichia canis antibodies 100% (O'Connor et al.
2004; O'Connor et al., 2006), sensitivity 95.7%
(O'Connor et al., 2002) has been determined.
Statistical analysis

The mean, minimum/maximum values and standard
errors of the findings in the study were determined
using the SPSS 15.0 computer program.

RESULTS

In this study, 1 out of 100 dogs (1%) were
seropositive for Ehrlichia canis and 2 (2%) were
seropositive for Dirofilaria immitis, but no dogs were
found to be seropositive for Borrelia burgdorferi.

As a result of the clinical examination, the distribution
of the diseases according to the age and sex of the
dogs is shown in Table 1-4. While the Ehrlichia canis
seropositive dog was male, one of the Dirofilaria
immitis seropositive dogs was male and the other was
female.In the clinical examination of the dog
determined to be Ehrlichia canis seropositive,
stagnation, loss of appetite, epistaxis, pallor of the
mucous membranes and petechial hemorrhages were
determined. It has also been found in dyspnea,
exercise intolerance, and fatigue. Disease-related
symptoms such as cough, respiratory distress and
chest pain were detected in only one of the Dirofilaria
immitis seropositive dogs.

Table 1. Distribution of E. canis in dogs by sex.

Gender Number of Number | Infection
Dogs of Rate

Infected

Dogs
Male 53 1 1.88
Female 47 0 0
Total 100 1 1

Table 2. Distribution of D. Immitis in dogs by sex.

Gender Number Number of Infection
of Dogs Infected Rate
Dogs
Male 53 1 1.88
Female 47 1 2.33
Total 100 2 2
384
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Table 3. Distribution of E.canis in dogs by age.

Age Number | Number of Infection
of Dogs Infected Rate

Dogs
0-2 39 0 0
3-4 24 1 4
5-6 23 0 0
7-9 14 0 0

Table 4. Distribution of D. Immitis in dogs by

age.
Number of .
Age Number Infected Infection
of Dogs D Rate
0gs
0-2 39 0 0
3-4 24 0 0
5-6 23 1 4.34
7-9 14 1 7.14
DISCUSSION

Vector-borne diseases, which are frequently seen in
our country, can cause diseases in both humans and
animals and cause significant economic losses in
animals (Gazyagci and Aydenizoz 2010; Issi et al.,
2010).Canine monocytic ehrlichiosis, which is
important in terms of veterinary medicine and
spreads in carnivores all over the world, is a disease
transmitted to dogs by ticks named R. sanguineus
caused by Ehrlichia canis (Dodurka and Bakirel,
2002; Bremer et al., 2005). In the acute phase of
ehrlichiosis, clinical symptoms such as severe
weight loss, fever, anorexia, stagnation, ocular and
nasal discharge, dyspnea, lymphadenopathy,
epistaxis, central nervous system findings, edema in
the extremities and scrotum have been reported (Eng
and Giles, 1989; Dodurka and Bakirel, 2002). In the
chronic phase of the disease, clinical findings such
as weakness, depression, anorexia, fever,
progressive weight loss, epistaxis, pallor in the
mucous membranes and edema, especially in the
hind legs and scrotum, can be seen commonly
(Smith et al., 1975; Mylonakis et al., 2010; Ural et
al., 2014; Waner et al., 2001). Ehrlichiosis in dogs
has a wide distribution in the world, being more
common in tropical and subtropical regions (Carrade
et al., 2011; Unver et al., 2001; Waner et al., 2001).
The presence of the disease has been reported in
many countries in Asia, Africa, Europe and America
(Carrade et al, 2011; Tsachev et al., 2006;
Matthewman et al., 1993). Karageng et al (2005)
determined that Ehrlichia canis was positive in
41.5% of 371 dogs included in the study from
various parts of the Aegean Region such as Manisa,
Marmaris, Mugla, Selguk, Aydm and Bodrum. In a
study conducted by Batmaz et al. (2001) in the
province of Izmir, they determined that the
prevalence of ehrlichiosis was 40.6% with IFAT.
Ural et al (2014), on the other hand, reported that the

BAUN Sag Bil Derg 2022; 11(3): 383-388

Erlishiosis and Dirofilariosis in Dogs in Sivas

disease was observed at a rate of 27.5% in a study
they conducted on the seroprevalence of ehrlichiosis
with the SNAP 4Dx rapid test kit in dogs in the
Aegean region. In the present study, 1 out of 100
dogs were determined to be seropositive for
Ehrlichia canis with the SNAP 4DX Plus test Kit.
The lower results obtained in this study compared to
other studies may be due to the number of samples,
the difference in the diagnostic test methods used,
and the density of vector ticks that carry the disease.
Lyme disease or borreliosis is a spirochete disease
caused by Borrelia burgdorferi, which can also be
seen in humans, dogs, horses, cattle and cats,
especially transmitted by ticks of the genus Ixodes
(Bowman and Nuttall, 2008). In a study conducted
in the USA (Little et al., 2014), the prevalence of
borreliosis was found to be 7.2%. In the study
conducted in Samsun region, it was determined that
10 of 153 dogs were positive by ELISA method
(Cakir and Pekmezci, 2020). Borreliosis antibodies
were detected by SNAP 4Dx test in only 2 of 307
dogs in Kusadasi and Aydin (Ural et al., 2014). In
the present study, borreliosis antibodies could not be
detected in 100 dogs with the SNAP 4Dx Plus test in
Sivas province. The inability to detect borreliosis
antibodies in this study may be related to the fact
that the SNAP 4DX test kit used in the diagnosis of
the disease can detect borreliosis antibodies only
during active infection, the test method used, the
number of samples used in the study, the
geographical region where the animals live and the
ticks carrying the disease are not
infected.Dirofilariosis is a zoonotic disease caused
by Dirofilaria immitis, which is common in many
countries of the world (Wang, 1997). Although
studies have been carried out in various provinces
since 1961, when the infection was first reported in
our country (Oytun, 1961), it is difficult to reveal the
general distribution of the disease throughout the
country. Various test techniques are used in the
diagnosis of dirofilariosis. These tests include the
use of various antigen test kits (Ural et al., 2014),
direct detection of microfileres in blood,
radiography, arteriography, doppler
ultrasonography, autopsy or serology methods,
which have been increasingly used recently (Wang,
1997). Among these diagnostic methods, serological
method; It is widely used today due to its advantages
such as ease of use, detection of amicrophilaria
infection, high sensitivity and specificity against the
disease (Wang, 1997). In this study; Among the test
methods reported above, the modified knott and
serological method (ELISA, commercial rapid test
SNAP 4Dx Plus, IDEXX Laboratories) were used
separately for each dog to identify positive dogs.It is
stated that sometimes clinical symptoms may not be
seen in dogs with dirofilariosis, and in cases of low
parasite density, it may generally have a subclinical
course (Wang, 1997, Raynaud, 1992). Grieve et al.
(1983) stated that clinical symptoms occur when the
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number of parasites is above 25 in dirofilariosis, and
the infection progresses very severely when the
number of parasites is above 100. Right heart
failure, which occurs acutely or slowly, can cause
clinical symptoms such as exercise intolerance,
ascites, and fluid accumulation in the chest and
peritoneal cavity in sick animals (Soulsby 1986;
Yildirim, 2004). In the picture of cardiopulmonary
disease, clinical symptoms in various forms such as
chronic cough, respiratory distress, abnormal lung
and heart sounds and arrhythmia occur, and epistaxis
may occur due to abnormal blood coagulation in the
lung (Yildirim, 2004). In parallel with the opinions
of Yildirim and Soulsby (Soulsby, 1986; Yildirim,
2004), exercise intolerance, chronic cough,
respiratory distress, abnormal lung and heart sounds
were determined in one of the two dogs determined
to be seropositive for Dirofilaria immitis in this
study. No abnormal clinical symptoms were
observed in the other dog. This is likely to be
explained by the number of parasites, the duration of
infection, and the individual susceptibility of the
host, as noted by many investigators (Grieve et al.,
1983; Raynaud, 1992).

In the present study, although seropositivity was
determined in 2 dogs serologically, positive results
were obtained in only 1 dog with the modified knott
method. This situation, as stated by many
researchers (Loehle, 1997; McTier, 1994), in the
formation of occult infection despite the absence of
microfiller in the blood; mild infections of animals,
amicrofilaremic infections caused by some drugs
used for preventive purposes in animals, presence of
immature Dirofilaria agents in circulation and
Dirofilariosis disease caused by single-sex parasites
are shown as reasons.

In many studies (Agaoglu and Sahin, 1992; Agaoglu
et al.,, 2000; Ural et al., 2014; Voyvoda and Pasa,
2004; Yildirim et al., 2006) on Dirofilaria immitis in
different regions of Turkey, the presence of the
infection has been revealed. In a study conducted
around Kayseri, blood samples obtained from 280
dogs were examined for Dirofilaria immitis by
membrane filtration and ELISA techniques, and a
prevalence of 9.6% was determined (Yildirim et al.,
2006). Again, the prevalence of this parasite was
found to be 46.2% in Van (Agaoglu et al., 2000) and
13.9% in Aydin (Voyvoda and Pasa 2004). Oncel
and Vural (2005) investigated the Dirofilaria
immitis antigen in the blood of 380 stray dogs
obtained from Istanbul and Izmir by ELISA and
found the seropositivity to be 1.52% in Istanbul, but
could not determine seropositivity in Izmir.
Dirofilaria immitis infection has been found in
studies conducted in many different parts of the
world. It has been reported to have a prevalence of
12.2% in Russia (Volgina et al., 2013), 0.3-39.7% in
the USA (Theis et al., 2001) and 0.6% in Italy
(Cringoli et al., 2001). In this study, a serological
study was performed using the SNAP 4DX Plus
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commercial test kit. The presence of Dirofilaria
immitis was detected in only 2 (2%) of 100 dogs
used as material. The findings obtained in this study
are in line with the results of many researchers
(Cringoli et al., 2001; Oncel and Vural, 2005;
Voyvoda et al., 2004).

CONCLUSION

In conclusion, it was determined that Ehrlichia
canis, Borrelia burgdorferi and Dirofilaria immitis,
which can be transmitted to dogs by vectors, were
observed at low rates in Sivas province. However, at
the same time, necessary protective measures should
be taken against these diseases that can be
transmitted by vectors in this region. In addition, it
was concluded that the low rate of Ehrlichia canis,
Borrelia burgdorferi and Dirofilaria immitis, which
can be transmitted to dogs by vectors in Sivas
province, may be related to the potential vectorin
population.
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