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Abstract

Dogs and cats play an important role in the spread of tick species and in the transmission of pathogens. Dermacentor
reticulatus occurs in areas by varied types of climate, vegetation and a high availability of potential hosts, while Ixodes
ricinus follows a similar seasonal pattern each year. This study was carried out between 2017 and 2021, where we
examined 189 canine patients of different breeds, aged between 2 months and 18 years. We collected 435 ticks which
were placed individually according to the animal in eppendorf tubes in ethyl alcohol and numbered, until morphological
identification. The collected ticks were predominantly adults with different feeding status, belonging to the species: Ixodes
ricinus (41.6%), Dermacentor reticulatus (57.7%) and Rhipicephalus sanguineus complex (0.69%). Dermacentor
reticulatus was predominant, with two peaks of activity in spring and autumn. We also found 2 specimens of D. reticulatus
males, in January, outside the normal period of activity. The second species identified, Ixodes ricinus, shows three peaks
of activity, having the most intense period of activity in the spring months. The second peak is observed in summer, and
the third in autumn. The prevalence of the species Rhipicephalus sanguineus complex is low, of only 0.69% of the total
ticks collected from dogs.The aim of this study was to determine the prevalence of tick infestations collected from canine
patients, in order to assess a possible change in the activity periods of the species.
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Pets play an important role in the spread of
native tick species and the transmission of
pathogens to other animals and humans (Buczek et
al., 2021). Dogs are usually infested by adult ticks
(Foldvari et al., 2005; Dutto et al., 2009), in smaller
numbers by nymphs (Foldvari et al., 2005; Dutto et
al.,, 2009; Estrada-Pefia et al., 2017) and
sporadically by larvae (Dutto et al., 2009; Hansford
et al.,, 2016; Manilla, 1998; Kumsa et al., 2011;
Saleh et al., 2019). The most common body sites
infested with ticks are the head (ear area, eyes and
muzzle), legs and neck (Dutto et al., 2009; Lorusso
et al., 2010; Wright et al., 2018), and the frequency
of tick attachment is associated with dog breed and
temperament (Lorusso et al., 2010).

The ticks that attach to dogs differ
depending on the seasonal activity of the species
involved. These activity patterns are supported by
previous studies examining the seasonal activity of
ticks collected from hosts or natural habitats
(Lengauer et al., 2006; Dautel et al., 2008; Kohn et
al., 2011; Cull et al., 2017).

Infestation of dogs with ticks, especially the
species Dermacentor reticulatus, has increased in
recent years in some parts of Europe (Heile et al.,
2006; Beck et al., 2014). Warmer winters, but also
extended autumn and spring seasons, cause the

expansion of tick distribution at higher altitudes but
also in northern latitudes (Beugnet et al., 2013;
Dantas-Torres, 2015). D. reticulatus may be active
in January and February, shortly after the snow
cover disappears (Karbowiak, 2014). Also, the fat
bodies present in some Dermacentor reticulatus
ticks are used to survive the winter (Zajac et al.,
2020).

Dermacentor reticulatus occurs in areas
characterized by varied types of climates,
vegetation and a high availability of potential hosts,
therefore presenting ecological plasticity and high
adaptability to periodic unfavorable conditions
(Zajac et al., 2020). This species has been identified
in western Siberia as well as in the steppes of
Ukraine and Russia of the European continent,
where the temperate climate is characterized by
extremely high annual temperature values and low
annual precipitation (Rubel et al., 2016; Miller,
2019).

In endemic areas of central Europe,
Dermacentor reticulatus shows a frequency
comparable to Ixodes ricinus in dogs, and represents
45% of ticks in Germany (Beck et al., 2014) and
49% of ticks in Hungary (Foldvari et al., 2005).

Ticks belonging to the genera Ixodes and
Rhipicephalus are the most widespread in Italy,
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according to Maurelli et al. (2018). The authors of
the study identified a prevalence of the species
Rhipicephalus sanguineus of 27.5% in dogs from
Northern Italy and 36.1% in those from the central
and southern regions, while the prevalence of the
species Ixodes ricinus was 25.6% in the regions of
Northern Italy and only 10.8% in dogs from the
center and south of the country. Only a few dogs
were infested with Dermacentor spp. (0.6%).

In Romania, Raileanu et al. (2018) collected
ticks from 13 sites distributed in the urban area of
lasi, identifying three species of ticks: Ixodes
ricinus with a prevalence of 95.3%, Haemaphysalis
punctata — 3.9% and Dermacentor reticulatus —
0.8%. Similar results were found by Pavel in his
doctoral thesis research (2014) where the
prevalence of the species Ixodes ricinus was the
highest (92.39%), followed by Haemaphysalis
punctata (6.94%) and Dermacentor reticulatus
(0.59%).

Cull et al. (2018) consider that Ixodes
ricinus follows a similar seasonal pattern each year,
although there may be a variation in peak activity in
May, June and July depending on the year. Also,
they observed an increase of activity in the autumn
months.

Predictive spatiotemporal patterns (eg.
type of vegetation, climatic conditions or
wildlife population density) of tick abundance
may be important to reduce the incidence of tick-
borne diseases (Hartemink et al., 2015; Sgroi et al.,
2022). Also, the relationship between temperature
and tick developmental stages is not linear for
ixodid ticks (Hollingsworth et al., 2015).

The aim of this study was to determine the
prevalence of ticks collected from canine patients,
in order to assess a possible change in the activity
periods of the species.

MATERIAL AND METHOD

The study was carried out between 2017
and 2021 within the Parasitic Diseases Clinic and
the Emergency Department of the Faculty of
Veterinary Medicine lasi. During this period, 411
dogs of different breeds, aged between 2 months
and 18 years, which were presented for various
paraclinical investigations, were examined. All the
ticks were removed with a special devices, which
were placed individually according to the animal in
eppendorf tubes (2ml-5ml), in ethyl alcohol with a
concentration of 70% and numbered, until
morphological identification.

After the general clinical examination, we
found the presence of ticks attached to a number of
189 canine patients (45.99%).

The morphological identification was carried
out within the Department of Parasitic Diseases of
the Faculty of Veterinary Medicine lasi, using
standard taxonomic keys (Estrada-Pena et al., 2004;
Dantas-Torres et al., 2013), as well as the Zeiss
Stemi 305 stereomicroscope.

RESULTS AND DISCUSSIONS

Following the centralization of the data,
between 2017 and 2021, 411 dogs of different
breeds and ages were examined, and a number of
435 ticks were identified on 189 dogs (45.99%),

Dermacentor reticulatus
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Figure 1 - Prevalence of Dermacentor reticulatus species

following the general clinical examination. The
collected ticks were predominantly adults (99.54%),
with different feeding status. This aspect was also

observed by other authors (Foldvari et al., 2005;
Eichenberger et al., 2015; Dumitrache et al., 2014),
where more than 90% of ticks collected from dogs
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were adults. The explanation of these results is
given by the impossibility of macroscopic
observation of nymphs and larvae during clinical
examination.

Morphologically, we identified three
species of ticks also exposed in: Ixodes ricinus
(41.6%; 181/435), Dermacentor reticulatus (57.7%;
251/435) and Rhipicephalus sanguineus complex
(0.69%; 3/435). Dogs can be infested with
extremely many species of ticks. One such example
was reported in Russia, where Livanova et al.
(2018) detected 11 species of ticks, from four
genera: Ixodes, Dermacentor, Rhipicephalus and
Haemaphysalis.  In  southeastern  Romania,
Dumitrache et al. (2014) identified six species of
ticks attached to dogs: the most common species
was R. rossicus (95.6%), followed by D. reticulatus
(3.2%), 1. ricinus (0.5%), H. marginatum (0.3%), R.
sanguineus s.l. (0.2%) and I. crenulatus (0.1%).
Abdullah et al. (2016) conducted a study on the
species of ticks infesting dogs in the United
Kingdom, identifying in dogs that had not left the
country in the last two weeks the following species:
Ixodes ricinus (89.2%), Ixodes hexagonus (9.8%),
Ixodes canisuga (0.78%), Haemaphisalys punctata
(0.05%) and Dermacentor reticulatus (0.17%).
Dogs that have left the country in the last two weeks
were infested with one of the following species:
Ixodes ricinus (67.4%), Dermacentor variabilis
(2.3%) and Rhipicephalus sanguineus (30.2%), thus
amplifying concerns about the importation of ticks
through livestock company traveling to endemic
areas.

According to the results obtained, reported
in Figure 1, Dermacentor reticulatus was the
dominant species, with two peaks of activity in the
spring, in the months of March (52 specimens: 21
males; 31 females), April (138 specimens: 53 males;
85 females) and autumn - September (19
specimens: 10 males; 9 females), October (9
specimens: 6 males; 3 females). Duscher et al.
(2013) observed the same frequency of activity of
Dermacentor reticulatus, in spring and late autumn.
Also, in this study we found 2 specimens of D.
reticulatus males, in January, outside the normal
period of activity. Similar results were also
published in the study by Mierzejewska et al.
(2015): males of D. reticulatus constituted the

majority of ticks collected from dogs during winter,
and Dautel et al. (2008) collected some unfed adult
ticks from vegetation in January and February. The
most common tick species identified in dogs in
Russia was Dermacentor reticulatus, with a
prevalence of 40.7%, followed by the species Ixodes
ricinus (12.1%) and R. sanguineus (11.3%)
(Livanova et al., 2018).

Ixodes ricinus is more active than D.
reticulatus from April to October, and Dermacentor
reticulatus was more frequently identified than I.
ricinus from January to March, and from September
to November (Beck et al., 2014), these data also
being consistent with the results of our study.
According to the study by Pavel etal. (2014) in lasi,
the seasonal activity of unfed ticks presented a
bimodal pattern, with peaks of activity in spring and
autumn, as follows: Dermacentor reticulatus
recorded the first peak in March, decreasing in the
following months and ceasing activity during the
summer and the species Ixodes ricinus showed
maximum activity in April and May.

The activity of the Ixodes ricinus species
identified in our study shows three peaks of activity,
with a downward trend in the colder months (Figure
2). Thus, the most intense period is identified in the
spring months (March, April), followed by a
decrease in May. The second peak is observed in
June and the third, in September and October. In
general, Ixodes ricinus is absent in the winter
months  (Mierzejewska et al., 2015), but
incidentally, the presence of these species can also
be observed in the months with low temperatures,
as we also identified in this study, a single tick in
month January. In the urban area of the city of Cluj,
the activity of Ixodes ricinus larvae is unimodal,
starting in May, while the nymphs and adults show
a bimodal activity, with an increased activity
observed from April to June (Borsan et al., 2020).
The results obtained by Foéldvari et al. (2005),
Ixodes ricinus and Dermacentor reticulatus were
active throughout the year except July and
December. In the study conducted in Northeast
Germany, Beck et al. (2014) found that Ixodes
ricinus can be found throughout the year, except for
January, and the species D. reticulatus shows no
activity in July.
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Ixodes ricinus
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Figure 2 - Prevalence of Ixodes ricinus species

R. sanguineus is a common species in the
Mediterranean region, it is frequently imported via
dogs to countries in Northern or Central Europe:
Great Britain (Jameson et al., 2010; Tulloch et al.,
2017; Gillingham et al., 2020), Germany (Menn et
al., 2010; Rohrig et al., 2011; Schéfer et al., 2019)
Netherlands, Denmark, Switzerland (Buczek et al.,
2021), Belgium (Claerebout et al., 2013). Less
frequently, this species can also be transferred from
other endemic countries, for example, the
Dominican Republic (Dongus et al., 1996) or Sudan
(Buczek et al., 2021).

The present study identified a low
prevalence of the species Rhipicephalus sanguineus
complex, of only 0.69% of the total ticks collected
from dogs, as follows: one larva collected in April,
one nymph and one female in May. Rhipicephalus
sanguineus had a prevalence of 0.1% in the study
made by Beck et al. (2014), a value close to that
reported in the present study. Maurelli et al. (2018)
observed a peak infestation of Rhipicephalus
sanguineus ticks during spring and summer, being
collected from dogs in all months of the year. In
Ukraine, R. sanguineus has been identified in dogs
on the coast of the Black Sea and the Sea of Azov,
and occasionally it has also been reported in cats
and foxes (Nebogatkin, 2013; Rogovskyy et al.,
2017). In Albania, the prevalence of R. sanguineus
species identified in dogs was 8.1%, and that of
Ixodes ricinus species was only 0.8% (Shukullari et
al., 2017). Rhipicephalus sanguineus s.l. was
identified in dogs from Spain with the highest
prevalence (53%), followed by the species
Dermacentor reticulatus (9%), Ixodes ricinus (9%)
and 1. hexagonus (4%). Adults of R. sanguineus
were observed throughout the year, but the
maximum peak of activity was in March-July
(Estrada-Pefia et al., 2017).

Following the clinical examination of the
patients, we found that most canine patients - 41.2%
(78/189) were infested with one tick, 23.3%
(44/189) were infested with two ticks and 20.6%
(39/189) with three ticks. Also, in 2/189 (1.1%) of
the patients we identified increased infestations,
with more than ten ticks, as shown in the data
presented in Table 1. The intensity of tick
infestations varies between 1 and 78 ticks/dog
(Foldvari et al., 2005). Dumitrache et al. (2014)
identified a higher prevalence of single-species
infestations, which was 92.3%. The largest tick
infestation observed by Eichenberger et al. (2015)
was 49 ticks per dog, belonging to the species
Ixodes ricinus, but 55.6% of the dogs included in the
study were infested with a single tick. In Europe, the
role of dogs in the transmission of native and exotic
tick species has been investigated in Germany
(Abdullah et al., 2016; Hansford et al., 2016),
Sweden (Jaenson et al., 2012), Switzerland
(Eichenberger et al., 2015), Hungary (Foldvari et
al., 2005; Foldvari et al., 2007), Cyprus (Tsatsaris et
al., 2016), Spain (Estrada-Pefia et al., 2017) and
Portugal (Dantas-Torres et al., 2017).

Humans can also host tick species
following travel to exotic countries, thereby
bringing in new species (Gillingham et al., 2020).
The future of the planet's climate is uncertain in the
long term, so the impact of climate change on
biodiversity —and  tick-borne  diseases s
unpredictable. Some causes and consequences of
climate can vary in time and space, some being
reversible (Dantas-Torres, 2015). The geographical
range of many tick species depends mainly on the
biology and ecology of the specific species, as well
as on biotic and abiotic factors, since each species
has environmental conditions and preferred
biotopes that determine their geographical
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distribution and, consequently, the delimitation of
risk areas for tick-borne diseases (Dutto et al.,
2009).

Table 1

Prevalence of collected ticks from dogs after clinical examination

Month
Jan. 3 0 0 0
Feb. 1 1 1 0
Mar. 14 9 5 2
Apr. 34 17 16 8
May 4 2 3 0
Jun. 6 5 3 2
Jul. 4 1 0 0
Aug. 0 0 0 0
Sept. 5 6 4 0
Oct. 6 3 2 0
Nov. 1 0 0 0
Dec. 0 0 0 0
78 44 39 12
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Legend: nr. — number; Jan. — January; Feb. — February; Mar. — March; Apr. — April; Jun. — June; Jul. — July;
Aug. — August; Sept. — September; Oct. — Octomber; Nov. — November; Dec. — December;

Temperature and relative humidity affect
ticks' rate of host search as well as survival
(Lindgren et al., 2006; Ruiz-Fons et al., 2012). In
Northern European urban forests, the population
dynamics of larvae and nymphs belonging to the
species Ixodes ricinus are closely related, with data
in the specialist literature on synchronous activity,
thus suggesting a higher abundance of ticks and
consequently a higher risk of pathogens that can
infect humans and domestic animals (Cayol et al.,
2017).

Human behavior is also a determinant of
environmental protection, human and animal health,
with an example being the avoidance of tick-
infested habitats by humans that could change the
risk pattern of disease transmission (Dantas-Torres,
2015). Urban and sub-urban areas are increasingly
affected by vector expansion (Grochowska et al.,
2020; Oechslin et al., 2017) due to environmental
interventions. However, green areas inside or
around cities exert a positive effect on the quality of
life and human health (Cetin, 2015). The COVID-
19 pandemic has shown the need to make cities
more livable, but also the danger of close interaction
with wildlife species, thus increasing the risk of
exposure to various pathogens (Bellato et al., 2021).

The effects of tick parasitism on pets and
their owners can be limited by the periodic

application of wvarious protection methods

recommended by veterinarians.

CONCLUSIONS

The predominant tick species collected
from dogs in lasi county, in the period 2017-2021
was Dermacentor reticulatus (57.7%), followed by
Ixodes ricinus (41.6%) and Rhipicephalus
sanguineus complex (0.69%).

All ticks in this study were feeding at the time
of collection, therefore the possibility of
transmitting pathogens to the host was an increased
one, being an indication of pathogens present in the
local community.

Also, the increased prevalence of the
Dermacentor reticulatus species in dogs explains
the numerous cases of canine babesiosis reported in
the area of lasi and the identification of the
Rhipicephalus sanguineus complex species in this
area reinforces the idea of continuing investigations
to identify the pathogenic role on humans and
animals.

52



University of Life Science (IULS)

REFERENCES

Abdullah, S., Helps, C., Tasker, S., Newbury, H., Wall,
R., 2016 - Ticks infesting domestic dogs in the UK:
a large-scale surveillance programme. Parasites &
Vectors 9, 391.
https://doi.org/10.1186/s13071-016-1673-4

Beck, S., Schreiber, C., Schein, E., Kricken, J.,
Baldermann, C., Pachnicke, S., von Samson-
Himmelstjerna, G., Kohn, B., 2014 - Tick
infestation and prophylaxis of dogs in northeastern
Germany: A prospective study. Ticks and Tick-borne
Diseases , 336-342.
https://doi.org/10.1016/j.ttbdis.2013.12.009

Bellato, A., Pintore, M.D., Catelan, D., Pautasso, A.,
Torina, A., Rizzo, F., Mandola, M.L., Mannelli, A,
Casalone, C., Tomassone, L., 2021 - Risk of tick-
borne zoonoses in urban green areas: A case study
from Turin, northwestern Italy. Urban Forestry &
Urban Greening 64, 127297.
https://doi.org/10.1016/j.ufuq.2021.127297

Beugnet, F., Chalvet-Monfray, K., 2013 - Impact of
climate change in the epidemiology of vector-borne
diseases in domestic carnivores. Comparative
Immunology, Microbiology and Infectious Diseases
36, 559-566.
https://doi.org/10.1016/j.cimid.2013.07.003

Borsan, S.-D., Toma-Naic, A., Péter, A., Sandor, A.D.,
Pestean, C., Mihalca, A.-D., 2020 - Impact of
abiotic factors, habitat type and urban wildlife on the
ecology of hard ticks (Acari: Ixodidae) in urban and
peri-urban habitats. Parasites & Vectors 13, 476.
https://doi.org/10.1186/s13071-020-04352-3

Buczek, A., Buczek, W., 2021 - Importation of Ticks on
Companion Animals and the Risk of Spread of Tick-
Borne Diseases to Non-Endemic Regions in
Europe. Animals 11, 6.
https://doi.org/10.3390/ani11010006

Cayol, C., Koskela, E., Mappes, T., Siukkola, A., Kallio,
E.R., 2017 - Temporal dynamics of the tick Ixodes
ricinus in northern Europe: epidemiological
implications. Parasites Vectors 10, 166.
https://doi.org/10.1186/s13071-017-2112-X

Cetin, M., 2015 - Using GIS analysis to assess urban
green space in terms of accessibility: case study in
Kutahya. International Journal of Sustainable
Development & World Ecology 22, 420-424.
https://doi.org/10.1080/13504509.2015.1061066

Claerebout, E., Losson, B., Cochez, C., Casaert, S.,
Dalemans, A.-C., De Cat, A., Madder, M.,
Saegerman, C., Heyman, P., Lempereur, L., 2013
- Ticks and associated pathogens collected from
dogs and cats in Belgium. Parasites & Vectors 6,
183. https://doi.org/10.1186/1756-3305-6-183

Cull, B., Pietzsch, M.E., Hansford, K.M., Gillingham,
E.L., Medlock, J.M., 2018 - Surveillance of British
ticks: An overview of species records, host
associations, and new records of Ixodes ricinus
distribution. Ticks and Tick-borne Diseases 9, 605—
614. https://doi.org/10.1016/].ttbdis.2018.01.011

Cull, B., Vaux, A.G.C., Ottowell, L.J., Gillingham, E.L.,
Medlock, J.M., 2017 - Tick infestation of small
mammals in an English woodland. Journal of Vector
Ecology 42, 74-83.
https://doi.org/10.1111/jvec.12241

Dantas-Torres, F., 2015 - Climate change, biodiversity,
ticks and tick-borne diseases: The butterfly effect.
International Journal for Parasitology: Parasites and
Wildlife, Including articles from the inaugural
conference on “Impact of Environmental changes on

Infectious Diseases (IECID)” 4, 452-461.
https://doi.org/10.1016/j.ijppaw.2015.07.001
Dantas-Torres, F., Latrofa, M.S., Annoscia, G.,
Giannelli, A., Parisi, A., Otranto, D., 2013-
Morphological and genetic  diversity  of
Rhipicephalus sanguineus sensu lato from the New
and Old Worlds. Parasites & Vectors 6, 213.

https://doi.org/10.1186/1756-3305-6-213

Dantas-Torres, F., Maia, C., Latrofa, M.S., Annoscia,
G., Cardoso, L., Otranto, D., 2017 - Genetic
characterization of Rhipicephalus sanguineus
(sensu lato) ticks from dogs in Portugal. Parasites &
Vectors 10, 133.
https://doi.org/10.1186/s13071-017-2072-1

Dautel, H., Dippel, C., Kdmmer, D., Werkhausen, A.,
Kahl, O., 2008 - Winter activity of Ixodes ricinus in a
Berlin forest. International Journal of Medical
Microbiology, Proceedings IX. International Jena
Symposium on Tick-borne Diseases (formerly IPS)
March 15-17, 2007 298, 50-54.
https://doi.org/10.1016/j.ijmm.2008.01.010

Dongus, H., Zahler, M., Gothe, R., 1996 - The brown dog
tick, Rhipicephalus sanguineus (Ixodidae), in
Germany: an epidemiologic study and control
measures. Berl Munch Tierarztl Wochenschr 109,
245-248.

Dumitrache, M.O., Kiss, B., Dantas-Torres, F., Latrofa,
M.S., D’Amico, G., Sandor, A.D., Mihalca, A.D.,
2014 - Seasonal dynamics of Rhipicephalus
rossicus attacking domestic dogs from the steppic
region of southeastern Romania. Parasites Vectors
7,97.
https://doi.org/10.1186/1756-3305-7-97

Duscher, G.G., Feiler, A., Leschnik, M., Joachim, A.,
2013 - Seasonal and spatial distribution of ixodid tick
species feeding on naturally infested dogs from

Eastern  Austria and the influence of
acaricides/repellents on these parameters.
Parasites & Vectors 6, 76.

https://doi.org/10.1186/1756-3305-6-76

Dutto, M., Selmi, M., 2009 - Report on ticks (Acari:
Ixodidae) collected on dogs in Piedmont: the
potential transmission of tick-borne pathogens to
man. Parassitologia, 51: 113-117.

Eichenberger, R.M., Deplazes, P., Mathis, A., 2015 -
Ticks on dogs and cats: A pet owner-based survey
in a rural town in northeastern Switzerland. Ticks
and Tick-borne Diseases 6, 267-271.
https://doi.org/10.1016/].ttbdis.2015.01.007

Estrada-Pefia, A., Roura, X., Sainz, A., Miro, G.,
Solano-Gallego, L., 2017 - Species of ticks and
carried pathogens in owned dogs in Spain: Results
of a one-year national survey. Ticks and Tick-borne
Diseases 8, 443-452.
https://doi.org/10.1016/j.ttbdis.2017.02.001

Estrada-Pefia, A., et al. 2004 - Ticks of domestic animals
in the Mediterranean region. University of Zaragoza,
Spain, 131.

Foldvari, G., Farkas, R., 2005 - Ixodid tick species
attaching to dogs in Hungary. Veterinary
Parasitology 129, 125-131.
https://doi.org/10.1016/j.vetpar.2004.11.032

Foldvari, G., Marialigeti, M., Solymosi, N., Lukacs, Z.,
Majoros, G., Késa, J.P., Farkas, R., 2007 - Hard
Ticks Infesting Dogs in Hungary and their Infection
with Babesia and Borrelia Species. Parasitol Res
101, 25-34.
https://doi.org/10.1007/s00436-007-0608-6

Gillingham, E.L., Cull, B., Pietzsch, M.E., Phipps, L.P.,
Medlock, J.M., Hansford, K., 2020 - The

53


https://doi.org/10.1186/s13071-016-1673-4
https://doi.org/10.1016/j.ttbdis.2013.12.009
https://doi.org/10.1016/j.ufug.2021.127297
https://doi.org/10.1016/j.cimid.2013.07.003
https://doi.org/10.1186/s13071-020-04352-3
https://doi.org/10.3390/ani11010006
https://doi.org/10.1186/s13071-017-2112-x
https://doi.org/10.1080/13504509.2015.1061066
https://doi.org/10.1186/1756-3305-6-183
https://doi.org/10.1016/j.ttbdis.2018.01.011
https://doi.org/10.1111/jvec.12241
https://doi.org/10.1016/j.ijppaw.2015.07.001
https://doi.org/10.1186/1756-3305-6-213
https://doi.org/10.1186/s13071-017-2072-1
https://doi.org/10.1016/j.ijmm.2008.01.010
https://doi.org/10.1186/1756-3305-7-97
https://doi.org/10.1186/1756-3305-6-76
https://doi.org/10.1016/j.ttbdis.2015.01.007
https://doi.org/10.1016/j.ttbdis.2017.02.001
https://doi.org/10.1016/j.vetpar.2004.11.032
https://doi.org/10.1007/s00436-007-0608-6

Scientific Papers Journal — vol. 65 no 4/2022, VETERINARY SERIES

Unexpected Holiday Souvenir: The Public Health
Risk to UK Travellers from Ticks Acquired
Overseas. International Journal of Environmental
Research and Public Health 17, 7957.
https://doi.org/10.3390/ijerph17217957

Grochowska, A., Milewski, R., Pancewicz, S., Dunaj, J.,
Czupryna, P., Milewska, A.J., R6g-Makal, M.,
Grygorczuk, S., Moniuszko-Malinowska, A., 2020
- Comparison of tick-borne pathogen prevalence in
Ixodes ricinus ticks collected in urban areas of
Europe. Sci Rep 10, 6975.
https://doi.org/10.1038/s41598-020-63883-y

Hansford, K.M., Medlock, J.M., Atkinson, B., Santos-
Silva, M.M., 2016 - Importation of a Hyalomma
lusitanicum tick into the UK on a dog. Vet Rec 179,
415. https://doi.org/10.1136/vr.i5645

Hartemink, N., Vanwambeke, S.O., Purse, B.V., Gilbert,
M., Van Dyck, H., 2015 - Towards a resource-based
habitat approach for spatial modelling of vector-
borne disease risks. Biological Reviews 90, 1151—
1162. https://doi.org/10.1111/brv.12149

Heile, C., Heydorn, A.-O., Schein, E., 2006 -
Dermacentor  reticulatus  (Fabricius,  1794)-
distribution, biology and vector for Babesia canis in
Germany. Berl Munch Tierarztl Wochenschr 119,
330-334.

Hollingsworth, T.D., Pulliam, J.R.C., Funk, S., Truscott,
J.E., Isham, V., Lloyd, A.L., 2015 - Seven
challenges for modelling indirect transmission:
Vector-borne  diseases, macroparasites and
neglected tropical diseases. Epidemics, Challenges
in Modelling Infectious DIsease Dynamics 10, 16—
20. https://doi.org/10.1016/j.epidem.2014.08.007

Jaenson, T.G., Jaenson, D.G., Eisen, L., Petersson, E.,
Lindgren, E., 2012 - Changes in the geographical
distribution and abundance of the tick Ixodes ricinus
during the past 30 years in Sweden. Parasites
Vectors 5, 8. https://doi.org/10.1186/1756-3305-5-8

Jameson, L.J., Phipps, L.P., Medlock, J.M., 2010 -
Surveillance for exotic ticks on companion animals
in the UK. Vet Rec 166, 202-203.
https://doi.org/10.1136/vr.b4786

Karbowiak, G., 2014 - The occurrence of the
Dermacentor reticulatus tick--its expansion to new
areas and possible causes. Ann Parasitol 60, 37—
47.

Kohn, B., Silaghi, C., Galke, D., Arndt, G., Pfister, K.,
2011 - Infections with Anaplasma phagocytophilum
in dogs in Germany. Research in Veterinary Science
91, 71-76.
https://doi.org/10.1016/.rvsc.2010.08.008

Kumsa, B.E., Mekonnen, S., 2011 - Ixodid ticks, fleas and
lice infesting dogs and cats in Hawassa, southern
Ethiopia. Onderstepoort J Vet Res 78, 326.
https://doi.org/10.4102/ojvr.v78i1.326

Lengauer, H., Just, F.T., Edelhofer, R., Pfister, K., 2006
- Tick infestation and the prevalence of Borrelia
burgdorferi and Babesia divergens in cattle in
Bavaria. Berl Munch Tierarztl Wochenschr 119,
335-341.

Lindgren, E.; Jaenson, Thomas GT., 2006 - Lyme
borreliosis in Europe: influences of climate and
climate change, epidemiology, ecology and
adaptation measures. (No. EUR/04/5046250).
Copenhagen: World Health Organization. Regional
Office for Europe.

Livanova, N.N., Fomenko, N.V., Akimov, l.A., lvanov,
M.J., Tikunova, N.V., Armstrong, R., Konyaev,
S.V,, 2018 - Dog survey in Russian veterinary

hospitals: tick identification and molecular detection
of tick-borne pathogens. Parasites Vectors 11, 591.
https://doi.org/10.1186/s13071-018-3161-5

Lorusso, V., Dantas-Torres, F., Lia, R.P., Tarallo, V.D.,

Mencke, N., Capelli, G., Otranto, D., 2010 -
Seasonal dynamics of the brown dog tick,
Rhipicephalus sanguineus, on a confined dog
population in Italy. Medical and Veterinary
Entomology 24, 309-315.
https://doi.org/10.1111/j.1365-2915.2010.00885.x

Manilla, G., 1998 - Acarn, Ixodida (Fauna d'ltalia

36). Edizioni Calderoni, Bologna, Italy, 280.

Maurelli, M.P., Pepe, P., Colombo, L., Armstrong, R.,

Battisti, E., Morgoglione, M.E., Counturis, D.,
Rinaldi, L., Cringoli, G., Ferroglio, E., Zanet, S.,
2018 - A national survey of Ixodidae ticks on
privately owned dogs in ltaly. Parasites Vectors 11,
420. https://doi.org/10.1186/s13071-018-2994-2
Menn, B., Lorentz, S., Naucke, T.J., 2010 - Imported and
travelling dogs as carriers of canine vector-borne
pathogens in Germany. Parasites & Vectors 3, 34.
https://doi.org/10.1186/1756-3305-3-34

Mierzejewska, E.J., Welc-Faleciak, R., Karbowiak, G.,

Kowalec, M., Behnke, J.M., Bajer, A., 2015 -
Dominance of Dermacentor reticulatus over Ixodes
ricinus (Ixodidae) on livestock, companion animals
and wild ruminants in eastern and central Poland.
Exp Appl Acarol 66, 83-101.
https://doi.org/10.1007/s10493-015-9889-0

Miller, A. Austin., 2019 - Climatology. Routledge.

Nebogatkin, 1. V., 2013, - Ticks of the Genus

Rhipicephalus (Acari, Ixodidae) and their distribution
in Ukraine. Vestnik zoologii, 47(3), 28-34.
Oechslin, C.P., Heutschi, D., Lenz, N., Tischhauser,
W., Péter, O., Rais, O., Beuret, C.M., Leib, S.L.,
Bankoul, S., Ackermann-Gaumann, R., 2017 -
Prevalence of tick-borne pathogens in questing
Ixodes ricinus ticks in urban and suburban areas of
Switzerland.  Parasites  Vectors 10, 558.
https://doi.org/10.1186/s13071-017-2500-2
Pavel, I., Miron, L., Raileanu, C., Macovei, |. |, Tronciu,
C., & Acatrinei, D. M., 2014 - Seasonal dynamics of
ixodid ticks in lasi urban area. Lucr. St. USAMV lasi,
57, 135-139.

Pavel 1., 2014 - Polimorfismul Genetic Si Ecologia
Capuselor Ixodide (doctoral thesis)

Raileanu, C., Moutailler, S., Porea, D., Oslobanu, L.,
Anita, D., Anita, A., Vayssier-Taussat, M.,
Savuta, G., 2018 - Molecular Evidence of
Rickettsia spp., Anaplasma phagocytophilum, and
“Candidatus Neoehrlichia mikurensis” in Ticks
from Natural and Urban Habitats in Eastern
Romania. Vector Borne Zoonotic Dis 18, 343—-349.
https://doi.org/10.1089/vbz.2017.2221

Rogovskyy, A.S., Nebogatkin, I.V., Scoles, G.A., 2017
- Ixodid ticks in the megapolis of Kyiv, Ukraine.
Ticks and Tick-borne Diseases 8, 99-102.
https://doi.org/10.1016/].ttbdis.2016.10.004

Rohrig, E., Hamel, D., Pfister, K., 2011 - Retrospective
evaluation of laboratory data on canine vector-
borne infections from the years 2004-2008. Berl
Munch Tierarztl Wochenschr 124, 411-418.

Rubel, F., Brugger, K., Pfeffer, M., Chitimia-Dobler,
L., Didyk, Y.M., Leverenz, S., Dautel, H., Kahl,
0., 2016 - Geographical distribution of
Dermacentor marginatus and Dermacentor
reticulatus in Europe. Ticks and Tick-borne
Diseases 7, 224-233.
https://doi.org/10.1016/].ttbdis.2015.10.015



https://doi.org/10.3390/ijerph17217957
https://doi.org/10.1038/s41598-020-63883-y
https://doi.org/10.1136/vr.i5645
https://doi.org/10.1111/brv.12149
https://doi.org/10.1016/j.epidem.2014.08.007
https://doi.org/10.1186/1756-3305-5-8
https://doi.org/10.1136/vr.b4786
https://doi.org/10.1016/j.rvsc.2010.08.008
https://doi.org/10.4102/ojvr.v78i1.326
https://doi.org/10.1186/s13071-018-3161-5
https://doi.org/10.1111/j.1365-2915.2010.00885.x
https://doi.org/10.1186/s13071-018-2994-2
https://doi.org/10.1186/1756-3305-3-34
https://doi.org/10.1007/s10493-015-9889-0
https://doi.org/10.1186/s13071-017-2500-2
https://doi.org/10.1089/vbz.2017.2221
https://doi.org/10.1016/j.ttbdis.2016.10.004
https://doi.org/10.1016/j.ttbdis.2015.10.015

University of Life Science (IULS)

Ruiz-Fons, F., Fernandez-de-Mera, |.G., Acevedo, P.,
Gortazar, C., de la Fuente, J., 2012 - Factors
driving the abundance of ixodes ricinus ticks and

the prevalence of zoonotic I. ricinus-borne
pathogens in natural foci. Appl Environ Microbiol
78, 2669-2676.

https://doi.org/10.1128/aem.06564-11

Saleh, M.N., Sundstrom, K.D., Duncan, K.T., lentile,
M.M., Jordy, J., Ghosh, P., Little, S.E., 2019 -
Show us your ticks: a survey of ticks infesting dogs
and cats across the USA. Parasites & Vectors 12,
595.
https://doi.org/10.1186/s13071-019-3847-3

Schéfer, 1., Volkmann, M., Beelitz, P., Merle, R.,
Muller, E., Kohn, B., 2019 - Retrospective
evaluation of vector-borne infections in dogs
imported from the Mediterranean region and
southeastern Europe (2007-2015). Parasites &
Vectors 12, 30.
https://doi.org/10.1186/s13071-018-3284-8

Sgroi, G., latta, R., Lia, R.P., Napoli, E., Buono, F.,
Bezerra-Santos, M.A., Veneziano, V., Otranto,
D., 2022 - Tick exposure and risk of tick-borne
pathogens infection in hunters and hunting dogs:
a citizen science approach. Transboundary and
Emerging Diseases 69, €386—e393.
https://doi.org/10.1111/tbed.14314

Shukullari, E., Rapti, D., Visser, M., Pfister, K.,
Rehbein, S., 2017 - Parasites and vector-borne

diseases in client-owned dogs in Albania:
infestation with arthropod ectoparasites. Parasitol
Res 116, 399-407.
https://doi.org/10.1007/s00436-016-5302-0

Tsatsaris, A., Chochlakis, D., Papadopoulos, B.,
Petsa, A., Georgalis, L., Angelakis, E., loannou,
l., Tselentis, Y., Psaroulaki, A., 2016 - Species
composition, distribution, ecological preference
and host association of ticks in Cyprus. Exp Appl
Acarol 70, 523-542.
https://doi.org/10.1007/s10493-016-0091-9

Tulloch, J.S.P., Mcginley, L., Sanchez-Vizcaino, F.,
Medlock, J.M., Radford, A.D., 2017 - The passive
surveillance of ticks using companion animal
electronic health records. Epidemiology &
Infection 145, 2020-2029.
https://doi.org/10.1017/S0950268817000826

Wright, I., Cull, B., Gillingham, E. L., Hansford, K. M.,
& Medlock, J., 2018 - Be tick aware: when and
where to check cats and dogs for ticks. The
Veterinary Record, 182(18), 514.

Zajac, Z., Bartosik, K., Kulisz, J., Wozniak, A., 2020 -
Ability of Adult Dermacentor reticulatus Ticks to
Overwinter in the Temperate Climate Zone.
Biology 9, 145.
https://doi.org/10.3390/biology9070145

55


https://doi.org/10.1128/aem.06564-11
https://doi.org/10.1186/s13071-019-3847-3
https://doi.org/10.1186/s13071-018-3284-8
https://doi.org/10.1111/tbed.14314
https://doi.org/10.1007/s00436-016-5302-0
https://doi.org/10.1007/s10493-016-0091-9
https://doi.org/10.1017/S0950268817000826
https://doi.org/10.3390/biology9070145



