Scientific Report
Regarding project implementation during December 2013 - December 2014

During the period of 16 December 2013 - 15 December 2014, corresponding to stage 4 of the project PCE 236/2011,
the project coordinator together the 3-member team have implemented the research project “A geospatial
approach for the studying the ecology, distribution and vector role of parasitic arthropods” in the University of
Agricultural Sciences and Veterinary Medicine Cluj-Napoca (USAMVCN). Within this stage, as stated in the project
plan, two major objectives have been considered: (1) archiving and digitizing data from literature; (2) collecting new
data regarding the distribution of parasitic arthropods.

Activity 1.1 Updating the database

1.1.1. Georeferenced archiving of literature data

Over 1000 new entries have been included in the database, mainly regarding the geographic distribution of Borrelia
burgdorferi sensu lato genospecies, according to the following structure:
Pathogen genus Pathogen genus

Genotype Source

Stage

Source tissue Source genus Source species Host

Country Locality

Latitude

Longitude Accuracy Prevalence Sampe size Identification methods Articol title Author

Journal

Year

The data included in the table system has been attained by systematic analysis of scientific literature, using preestablished inclusion criteria.
New original data from field collections analyzed in our laboratories have also been included in the database.

1.1.2. Current and predictive spatial modeling of the spreading of thermophilic ticks

A current and a predictive model have been created for the spatial distribution of two thermophilic tick species from
Romania: Rhipicephalus annulatus and Hyalomma marginatum. Using the existing georeferenced points, 11 for the
first species and 171 for the second, current distribution maps have been created (fig. 1 and 2).
Using annual mean temperatures (fig. 3) and two possible climatic scenarios (RCP4.5 and RCP6) (fig. 4), prediction
maps for the foreseen future geographic distribution (years 2050 and 2070) of the two tick species have been
generated: H. marginatum (fig. 5 and 6) and R. annulatus (fig. 7 and 8).

Fig. 1. Current distribution of H. marginatum

Fig. 2. Current distribution of R. annulatus

Fig. 3. Annual mean temperatures map of Romania

Fig. 4. Climatic scenarios

Upon analyzing these models, it has been concluded that less optimistic scenarios (e.g. RCP6) will exert a higher
pressure on the spreading potential of the two tick species. In order to increase the accuracy of those predictive
distribution models, collecting additional field data is necessary.
The geographic spreading of these ticks towards northern areas and at higher altitudes creates the risk of new
vector-borne diseases emerging in such areas, affecting not only domestic and wild animals, but also human
populations.
The predictive modeling algorithms that we employed are useful for the designation of risk areas and their
application on a larger scale (more tick or other vector species, tick-borne pathogens and broader geographic
territories respectively) would be highly useful in implementing public health policies.

Fig. 5a. H. marginatum distribution model- 2014
(RCP4.5 scenario)

Fig. 6a. H. marginatum distribution model- 2014
(RCP6 scenario)

Fig. 5b. H. marginatum distribution model- 2050
(RCP4.5 scenario)

Fig. 6b. H. marginatum distribution model- 2050
(RCP6 scenario)

Fig. 5c. H. marginatum distribution model- 2070
(RCP4.5 scenario)

Fig. 6c. H. marginatum distribution model- 2070
(RCP6 scenario)

Fig. 7a. R. annulatus distribution model- 2014
(RCP4.5 scenario)

Fig. 8a. R. annulatus distribution model- 2014
(RCP6 scenario)

Fig. 7b. R. annulatus distribution model- 2050
(RCP4.5 scenario)

Fig. 8b. R. annulatus distribution model- 2050
(RCP6 scenario)

Fig. 7c. R. annulatus distribution model- 2070
(RCP4.5 scenario)

Fig. 8c. R. annulatus distribution model- 2070
(RCP6 scenario)

1.1.3 Description of a new species of ticks

By collaborating with researchers from Hungary, the description of a a new species of ticks (Ixodes ariadnae nov.
sp.) parasitizing bats (fig. 9) was achieved. Our team was responsible for obtaining and analyzing genetic sequences
necessary for the description of the new species (fig. 10).

Fig. 9. Ixodes ariadnae nov. sp. (SEM)

Fig. 10. Phylogenetic analysis of COI gene sequences of Ixodes ariadnae nov. sp.

1.1.4. First reports and updating the distribution maps for vector-borne diseases
A distribution map of genus Cercopithifilaria (tick-borne filarioids infecting dogs) was compiled, the first and most
complete synthetic map created for these nematodes at European level (fig. 11)

Fig. 11. The geographic distribution of genus Cercopithifilaria in Europe

For the first time in Eastern Europe, the project team has signaled the emergence of the species Thelazia callipaeda,
an ocular nematode of dogs, transmitted by drosophilid vectors (fig. 12).

Fig. 12. Clinical aspect of the first case of Thelazia callipaeda infestation from Eastern Europe (Bihor County)

From canine filariasis category, within the project, the panspecific molecular epidemiology has been assessed in
national premiere. Thus, three filarioid species have been identified, their geographic distribution being represented
below (fig. 13).

Fig. 13. Geographic distribution of canine filariasis in Romania

Also, in premiere for our country, the project team contributed to the reporting of the first case of autochthonous
leishmaniasis case after 80 years of absence (fig. 14).

Fig. 14. Clinical and microscopical aspects of the first case of autochthonous canine leishmaniasis from the last 80
years

In premiere for Romania, an extensive study regarding the geographic distribution and prevalence of zoonotic
bacteria Anaplasma phagocytophilum infection in ticks has been conducted over Romania’s entire territory. A
number of 10,438 unfed Ixodes ricinus ticks originating from 113 localities from 40 counties of Romania have been
analyzed. The synthetic results are shown in fig. 15.

Fig. 15. The prevalence and geographic distribution of Anaplasma phagocytophilum bacteria in Ixodes ricinus ticks in
Romania

1.1.5 Experimental studies

Through experimental studies, the vertical transmission of the bacteria Borrelia turcica in Hyalomma aegyptium ticks
has been proven for the first time ever (fig. 16).

Fig. 16. Transstadial transmission of Borrelia turcica in Hyalomma aegyptium

Activity 1.2 Importing the database into the web application

The database, as well as the newly attained distribution points (detailed in activity 1.1) have been imported, after
alignment, into the Geoparasites application, developed within previous stages.

Activity 2.1 Collecting samples from domestic animals from tropical areas

In September 2014, during the current stage of the project, samples from dogs from Central African Republic have
been collected. Overall, samples from 5 localities (Yondo, Babongo, Mossapoula, Bayanga, Yandoumbe) from Dzanga
Ndoki National Park area have been collected. Ectoparasite samples (ticks, lice, fleas) have been collected from 30
domestic animals, mainly dogs (fig. 17). The samples are currently being identified and it is estimated that the results
will be published together with the ones from Kenya (2012, 2014) and Ivory Coast (2013) in the year 2015.

Fig. 17. Collection of ectoparasites from dogs in rural areas (Central African Republic)

Activity 2.2 Collecting samples from wild animals from tropical areas

Ectoparasite samples have been collected from wild animals (pangolins, porcupines, elephants) and also from the
environment (using traps), mainly in vicinity of elephant and buffalo herds and that of habituated families of western
plain gorillas from Bai Hoku location (Central African Republic). All samples were collected in September 2014. The
samples are currently being processed. Preliminary results indicate the existence of rare tick species (e.g. Ixodes
auriculaelongae) that will be redescribed. We mention that the original description of this species offers only the
brief description of the female, the other stages remaining unknown until the present day. Thus, our team will
describe the males and nymphs of this species for the first time.

From previously collected samples, many tick species have been identified (Ivory Coast, 2013), the redescription of
Ixodes aulacodi presenting high interest because this species is momentary poorly known and studied.

A species of hematophagous lice collected in 2102 form Kenya from Madoqua guentheri antelope has been
described and named. That is Linognathus samburi nov. sp. (fig. 18).

Fig. 18. Linognathus samburi nov. sp.

Overview of publications and conference attendances accomplished during the current stage

Overall, during this stage 7 scientific papers have been published in ISI journals and other 3 papers have been
accepted for publication. In total, the 10 ISI papers have a cumulative impact factor of 25.60. Along these, a number
of 6 papers will be submitted for publication in ISI journals. In the previous report, 5 ISI papers in progress have been
mentioned. Since then, all of them have been accepted and published. From the 2 papers that were reported as
under review, one has been accepted and published and the other one is still under review. During this stage, a
number of 17 papers have been presented in conferences, congresses and symposia.
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