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INTRODUCTION

Changes in soil, vegetation, and climate, as well as the anthropogenic pressure, make living beings adapt,

migrate or become extinct. Ticks are very dependent on biotic and abiotic conditions for their local survival

and reproduction. Changes in the composition of ticks, as vectors of different pathogens, affect the

dynamics of the development of vector-borne diseases in a particular region. Knowledge of species profile

is very important for effective control and prevention of tick-borne diseases (Table 1). Bosnia and

Herzegovina does not have a continuous monitoring program on ticks, including the City of Sarajevo, the

most crowded urban area.

MATERIALS AND METHODS

Researches were conducted in 2013, 2019, and 2021 in the vegetation period between May and September.
Samples from 2013 and 2021 represent ticks collected by dragging method from vegetation in the urban
areas, while the 2019 sample consisted of ticks removed from patients in the Emergency Medical
Assistance. All samples were preserved in 96% ethanol. The samples were washed in distilled water and
stored individually at -20°C until the morphological identification and determination of engorgement level
(Estrada-Pena et al., 2004).
After morphological identification, several samples could not be identified with certainty as Ixodes ricinus,
so molecular confirmation was performed targeting the ITS region.
DNA extraction was performed using commercially available EXTRACT ME DNA Tissue kit (Blirt, Poland) and
verified by the horizontal 1.5% gel-electrophoresis with visualization using Midori Green (Nippon Genetics,
Europe GmbH).
Distinction between Ixodes and D. reticulatus was done by polymerase chain reaction (PCR) using primer
pair dITS29 and rITS800 (Liu, 2013). The expected PCR amplicons were 778bp for Ixodes and 1045bp for D.
reticulatus. Additionally, we performed amplification using primer pair dITS678 and rITS814 to confirm the
species Ixodes ricinus (Rumer et al., 2011). The expected PCR amplicon was 137 bp for I. ricinus. All
amplicons were inspected on horizontal 2% gel-electrophoresis stained with Midori green (Nippon
Genetics, Europe GmbH). A 50 bp ladder (BioLabs, New England) was run in parallel with samples.

RESULTS

The Ixodes ricinus was the most abundant species in all three periods with a tendency of growth

(respectively 51.3%, 98.9%, and 100%), indicating the possibility of a high prevalence of Borrelia in

this urban area (Graph 1). Additionally, we found Rhipicephalus sanguineus (48.7%) in 2013, and

Hyalomma marginatum (0.53%) and Dermacentor reticulatus (0.53%) in 2019 (Graph 1).

CONCLUSION

Although from sporadic and discontinuous researches, these results preliminary show a difference in distribution and the diversity of ticks in this timeline. The establishment of continuous monitoring of ticks at the
same localities in Sarajevo, accompanied with data on temperature, humidity, potential hosts and main factors influencing the life cycle of ticks, should be a consequential result of this study.

We aimed to preliminary evaluate tick diversity and abundance in the City of Sarajevo and their impact 

on pathogen prevalence.
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Tick species Pathogens they transmit

Ixodes ricinus Borrelia burgodrferi s.l. complex, B. miyamotoi, Anaplasma 
phagocytophilum, Babesia microti, Candidatus Neoehrlichia 

mikurensis, and Tick-borne encephalitis virus (TBEV)

Dermacentor reticulatus Babesia canis, Rickettsia spp., Omsk haemorrhagic fever virus and TBEV

Hyalomma marginatum Crimean-Congo haemorrhagic fever virus, Rickettsia aeschlimannii

Rhipicephalus sanguineus Erlichia canis, Mycoplasma haemocanis, B. vogeli, He. canis, R. conorii
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Table 1. Association of pathogens with ticks that transmit them

Graph 1.
Distribution of tick
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collection


