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Research Article

Detection of Tick Borne Zoonotic Bacteria by PCR in Dogs
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ABSTRACT

The prevalence of some tick-borne zoonotic bacteria (Borrelia sp., Coxiella burnetii, and Rickettsia sp.) in dog blood
samples were examined using by PCR. A total of 200 dog blood samples were collected from dogs. Three pathogens
for dogs, Borrelia burgdorferi, C. burnetii and Rickettsia sp. of were detected in dog blood samples. A single step PCR
was performed for the C. burnetii and multiplex PCR was applied for the Rickettsiae spp. and Borrelia burgdorferi.
At the end of PCR study, Borrelia burgdorferi, C. burnetii and Rickettsiae sp. target pathogens were identified at the
rate of 55.0% from all blood samples. The percentage distributions according to identified species were at the rate
of C. burnetii 1.5%, Borrelia burgdorferi sensu lato 2.0% and Rickettsiae spp. 51.5%. The results indicated that dogs

may play a role in disseminating tick-borne zoonotic bacteria, thereby posing a potential health hazard to humans.
Keywords: Tick-borne zoonotic bacteria, identification, multiplex PCR.

Kopeklerde Kene Kaynakli Zoonotik Bakterilerin PCR Yontemiyle Belirlenmesi

OZET

Arastirmamizda, kopek kan érneklerinde bazi kene kdkenli zoonotik bakterilerin prevalansi PCR metodu kullanilarak
arastirildi. Arastirmamizda 200 adet kopek kan ornegi kullanildi. Képekler icin patojen olduklari bilinen Borrelia
burgdorferi, C. burnetii ve Rickettsiae sp. varligi kopek kan orneklerinde arastirildi. C. burnetii icin tek adimli PCR ve
Rickettsiae sp. ile Borrelia burgdorferi icin multipleks PCR uygulandi. PCR islemi sonucunda, tim kan 6rneklerinin
%55.0’inden Borrelia burgdorferi, C. burnetii and Rickettsiae spp. identifiye edildi. identifiye edilen tiirlerin %1,5’i
C. burnetii, %2'si Borrelia burgdorferi sensu lato ve %51,5’i Rickettsiae spp. olarak dagilm goésterdigi saptandi.
Arastirmanin sonuglari, kopeklerin kene kokenli zoonotik bakterilerin yayilliminda bir risk faktori olabilecegini

gostermektedir. Kene kdkenli zoonotik bakteriler insan saghgi acisindan bir tehlike olusturabilmektedir.
Anahtar Kelimeler: Kene kaynakli zoonotik bakteriler, identifikasyon, multipleks PCR.

*Corresponding author: Sukri KIRKAN, Aydin Adnan Menderes University, Faculty of Veterinary Medicine, Department of Microbiology, Aydin,
TURKIYE. skirkan@adu.edu.tr
Received Date: 08.05.2023 — Accepted Date: 18.05.2023

DOI: 10.53913/aduveterinary.1293940


https://orcid.org/0000-0001-5111-8656
https://orcid.org/0000-0002-1839-754X
https://orcid.org/0000-0002-1125-5792
https://orcid.org/0000-0002-3033-2634
https://orcid.org/0000-0002-0788-5708
https://orcid.org/0000-0002-9826-077X

Kirkan et al.

41

Tick Borne Zoonotic Bacteria in Dogs

Introduction

Ticks are the most of great importance vectors of
pathogenic bacteria, viruses, and protozoa and causing
diseases in animals and humans worldwide. Most of
those agents are accepted as both bioterrorism (such
as C. burnetii) and vector-borne pathogens (Azad and
Radulovic, 2003). In addition, Rickettsia and some
Borrelia species also cause zoonotic diseases reported
in both animals and humans (Piesman and Gern, 2004;
Parola et al., 2005).

Ticks are the most important vectors of microorganisms,
and can transmit a much larger number of pathogenic
microorganisms to both animals and humans than
any other arthropod group. Ticks can adapt to climate
changes caused by global warming and related regions.
Ticks are epidemiological markers for the infectious
agent (Psaroulaki et al., 2006).

By sticking to their hosts, ticks ensure that infectious
agents are effectively transmitted easily and that
microorganisms spread to different geographical
habitats through the pets they travel on. Pathogens
that are ingested by ticks can spread interstellar or
interovary. Because female ticks are highly fertile and
this accelerates the spread of infectious agents in pet
dogs and their owners. However, a small number of tick
species can transmit infectious agents to pet dogs and
their owners (Hillyard, 1996).

Tick borne infectious diseases in dogs are babesiosis and
ehrlichiosis. However, Borrelia burgdorferi and Rickettsia
conorii generally cause subclinically infections, and in
this case, it is quite difficult to assess their relationship
with clinical disease in dogs (Levy and Magnarelli, 1992).
Dogs are responsive to infection by Coxiella burnetii
(Weissenbock and Holtzmann, 1996). The natural cycle
of the transmission of this agent the dog is play a role in
infected dogs (Senneville et al., 1991).

Ticks can a reservoirs of spotted fever group (SFG)
rickettsiae. Pathogens of the SFG rickettsiae are usually

associated with ixodid ticks. The ixodid ticks are transfer
SFG ricketsiae to vertebrates via salivary secretions both
transtadially and transovarially (Raoult and Roux, 1997)

Coxiella burnetii is obligate intracellular bacteria and
they live in the phagolysosomes of the host cell. The ticks
carry C. burnetii both transovarially and transtadially and
are a reservoir for this pathogen. It has been reported
that the role of ticks in the transmission of C. burnetii,
which is found in several tick species, to humans is
minimal. However, it is stated that the excrement of ticks
carrying the C. burnetii agent is much more important
in transmitting the agent to humans (Parola and Raoult,
2001).

Borrelia burgdorferi sensu lato is caused canine
borreliosis and it’s transmitted by ticks of the genus
Ixodes. (Filipuzzi-Jenny et al., 1993). The distribution
of borreliosis is increasing rapidly in Northern Europe
and it is reported that /. ricinus ticks transmit the agent
to humans in urban areas (Talleklint and Jaenson,
1998; Junttila et al., 1999). There is significant genetic
heterogeneity between European and North American
isolates of B. burgdorferi (Lovrich et al., 1994). B.
burgdorferi sensu lato, B. japonica, B. afzelii, B. garinii
genotypes cause diseases in humans in the northern
hemisphere (Filipuzzi-Jenny et al., 1993). The extent to
which B. japonica, B. afzelii, B. garinii contribute to dogs’
infection is unclear (Azuma et al., 1994).

PCR methods are widely used as rapid and effective
tools for the identification of tick-borne pathogens.
Sensitivity-specificity is significant in identifying tick-
borne infections with PCR-based methods (Rijpkema et
al., 1995; Schouls et al., 1999).

The aim of this study was to evaluate the prevalence of
zoonotic tick-borne pathogens in dogs Western Tirkiye.

Materials and Methods
Sampling

Dog blood samples (n=200) were collected from dogs

Table 1. The sampling provinces and distribution of dog breed.

Sampling Provinces

Dog Breeds Aydin izmir Mugla
Mongrel (n=73) 42 24 7
Kangal (n=35) 14 8 13
Setter (n=22) 6 7 9
Terrier (n=20) 5 6 9
Pointer (n=20) 5 7 8
German Shepherd (n=18) 6 4 8
Doberman (n=12) 2 4 6
Total 80 60 60

DNA Extraction from dog blood samples
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located in western Tirkiye. The numerical distribution of
the dog blood samples is shown in Table 1. For the dog
blood samples, the researchers were taken permission
from Adnan Menderes University Local Ethical Committee
of Animal Experiments (Document No: 2009/54).

DNA isolation from dog blood samples was done with a
DNA extraction kit. (Fermentas®) as recommended by
the manufacturer. DNA’s were stored at -20°C until PCR
studies.

Primers and PCR

Coxiella burnetii (Trans 1-Trans 2), SFG Rickettsiae
(Rr190.70p-Rr190.602n), Borrelia sp. (BORF-16S) and
B. burgdorferi sensu lato (23SN2-5SCB) primers were
designed which informed as Barandika et al. (2007).

PCR conditions of C. burnetii, SFG Rickettsiae and Borrelia
sp. were given by Barandika et al. (2007).

For the C. burnetii the PCR was performed according to
Barandika et al. (2007). The reference strain of C. burnetii
Nine Mile Strain Phase | was used as positive control and
Escherichia coli was also used to negative control for the
PCR.

For the detection of SFG Rickettsiae and Borrelia spp.,
the multiplex PCR was examined according to Barandika
et al. (2007).

Detection of the Amplified Products

PCR amplicon were detected by agarose gel
electrophoresis and were visualised using the Vilber
Lourmat Gel Documentation System (Vilber Lourmat,
Germany).

Results

In this study, a total of 200 dogs blood samples collected
from Aydin, izmir and Mugla provinces were examined
by using PCR for the diagnosis of Rickettsiosis, Borreliosis
and Q Fever infections from tick-borne diseases in dogs.
DNA samples were extracted from the blood samples and
then PCR was performed on all DNA samples. Because of
the differences between the binding scores in the PCR
process, the studies are step-by-step.

In the single step PCR for the C. burnetii were found to
be positive 3 (1.5%) samples obtained from 200 different
dog breeds blood samples. It was determined that C.
burnetii was positive in 1 Kangal dog in Izmir province and
2 Pointer dogs in Mugla province. C. burnetii positivity
was not found in 80 dog blood samples taken from Aydin
province (Figure 1).

As a result of the multiplex PCR for Rickettsiae sp. and
Borrelia sp., a total of 4 (2.0%) samples were found
to be positive for the Borrelia sp. and 103 (51.5%)
samples were found to be positive for the Rickettsiae
sp. The distribution of Rickettsiae sp. and Borrelia sp.

Figure 1. Distribution of PCR positive tick-borne zoonotic bacteria by dog breeds and regions
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positive samples by dog breeds is shown in Figure 1. It
is noteworthy that all blood samples of 73 Mongrel dogs
collected in our study were Rickettsia sp. positive.

In this study, PCR tests with DNA from 200 blood
samples taken from dogs resulted in 1.5% C. burnetii,
2.0% B. burgdorferi sensu lato and 51.5% Rickettsiae sp.
positivity were determined (Figure 1).

In this study, Rickettsia sp. was found to be PCR positive
at different rates in all regions, while C. burnetii in Aydin
and Borrelia burgdorferi sensu lato in Mugla were not
found to be PCR positive.

Discussion

Investigations in different parts of the world have
found a close relationship between ticks and tick-borne
pathogens (Magnarelli et al., 1995; Lane, 1996; Kramer
et al., 1999; Kosik-Bogacka et al., 2004; Wielinga et al.,
2006). To take into consideration the geographical and
climatic conditions of Tirkiye, the various types of ticks
within our borders continue their existence. The ticks
have completed a part of their life cycle in dogs. During
this process, it is thought that dogs carry tick-borne
bacterial zoonotic infections and infect people in various
ways. Diseases such as Borreliosis and Ricketsiosis that
were found to be among tick-borne infections have been
reported to be subclinical form in dogs and the dogs are
susceptible to Coxiella burnetii infections. Especially,
it is argued that dogs play a role in the transmission of
these infections to humans (Levy and Magnerelly, 1992;
Mumcuoglu et al., 1993).

In our study, it was aimed to investigate the presence
of C. burnetii, B. burgdorferi sensu lato and Rickettsiae
sp. zoonotic bacteria in dogs, which are particularly
threatening to human health. Our research materials
consist of 200 blood samples taken from dogs.

Lyme Borreliosis is very common in the northern
hemisphere. There are 60,000 cases reported in Europe
and 15,000 cases reported in the United States each
year (Steere, 2000; Hayes and Piesman, 2003). In some
countries in Europe, the incidence of the disease is
calculated to be 155 out of every 100,000 cases due to
regional variability and diversity (Stanek et al., 2012).
In some studies (Barral et al., 2002; Gil et al., 2005;
Barandika et al., 2008), the presence of B. burgdorferi
was also detected at low rates. In our study, 2% B.
burgdorferi sensu lato was isolated in dogs.

Despite the fact that there are many species of tick in
the world, it is seen that the rate of transmission of
natural C. burnetti infection and humans is low (Maurin
and Raoult, 1999). Coxiella burnetii is also isolated from
several species of ticks in Europe (Rehacek et al., 1994;
Psaroulaki et al., 2006; Smetanova et al., 2006). In our
study, dog blood samples collected from western regions
of our country were used and 1.5% of C. burnetii were
found in dogs by PCR.

Rickettsia sp. was isolated from tick-borne infections

frequently. In a survey of prevalence in South Brazil,
Rickettsia sp. reported a positive rate of 33.7% in dogs
(Saito et al., 2008) and reported a positive rate of 81.3%
in Brazil's Minas Gerais area (Vianna et al., 2008). In a
research conducted in northern Greece, the presence of
Rickettsia sp. was demonstrated locally (Psaroulaki et al.,
2006). In our study, Rickettsia sp. positivity was detected
in 103 (51.5%) of 200 blood samples taken from dogs.

Conclusion

In conclusion, considering the density of tick populations
in Tarkiye, the importance of tick-borne bacterial
zoonoses and their adaptation to the field conditions
is becoming important. In addition to conventional
methods, the development of fast and safe methods
will ensure the detection of diseases in a short time and
contribute to the country’s economy with treatment and
prophylactic measures to be made as an early diagnosis.
In addition, infection of tick-borne bacterial zoonoses will
be prevented and community health will be preserved.
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