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SYSNTESIS 

 

1. Introduction 

At this stage, there were followed two objectives: (1) genogeographic characterization of B. 

burgdorferi sl isolates obtained from arthropods and vertebrates in Romania and the importance 

of epidemiological study and (2) Development of new experimental models for studying the 

relationship between Borrelia - tick vector. Both objectives, including 4 and 2 activities, 

respectively, were made at 100%. At objective (1) were realized three additional activities 

consisting of (a) monitoring the seroprevalence in horses, (b) monitoring the seroprevalence in 

co-transmitted diseases by ticks in dogs, and (c) evaluating the diversity of ticks collected from 

humans. 

 

2. Material and methods 

2.1. Samples 

Between 01.06.2010-10.12.2010 consortium teams collected the following samples: (1) ticks 

obtained by flagging, ticks collected from reptiles, birds and mammals, (2) serum or plasma 

samples from domestic mammals and game, (3) other ectoparasitic forms collected from reptiles 

and mammals and (4) samples of tissues and organs. 

 

2.2. Collection, preservation and identification of ticks and other ectoparasites 

The ticks were collected either by flagging using the flag method on vegetation (n=112) or from 

the host reptiles, birds and mammals (domestic and wild) (n = 1094) (Figure 1). The samples 

preservation was done according to the situation either in absolute ethanol or by freezing, to 

allow the DNA extraction techniques. Identification of ticks was done using morphological and 

molecular methods. Ectoparasites were harvested from the animals and preserved in absolute 

ethanol. 

 

2.3. Sera samples and serological methods 

At this stage, serum samples were collected from dogs, horses and wild ungulates from the 

location shown on the map (Figure 2). Serum samples were examined by the following methods: 

ELISA, SNAP 4DX, immunofluorescence. 

 

Figure 1. Sampling site of ticks collected for epidemiological study 

Figure 2. Sampling site of serum samples collected for epidemiological study 

 

For evaluation of B. burgdorferi seroprevalence in the population of dogs and horses from urban 

and rural area, there were collected samples from 273 dogs from 6 counties and from 291 horses 

from 3 counties. Previously we obtained information based on a standardized questionnaire. For 

assessing the prevalence of Borrelia burgdorferi sensu lato antibodies to in wild ungulate 
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populations in Romania, serum samples (obtained from cruoric clots) were analyzed by indirect 

hemagglutination test using commercial kit Bag Med. AG (Borrelia Bag HA Test, Germany). As 

antigen, a mixture of Bbsl euro-american was used, according to Stefancikova et al. (2008a). To 

evaluate the co-infections in dogs (Borrelia, Ehrlichia, Anaplasma, Dirofilaria) were collected 

497 serum samples. 

 

2.3.1. ELISA method 

All serum samples collected from dogs were analyzed by ELISA using a commercial kit. Lyme 

Borrelia Canine IgG – ELISA kit (NovaTec Immunodiagnostica, GmbH, Germany) can detect 

the antibodies, IgG type, anti- B. burgdorferi sensu lato. All reagents and serum samples were 

brought to room temperature before use. The kit contains a 96-well plate coated with purified 

and recombinant antigens of B. burgdorferi sl (including Vlse). Serum samples and controls are 

added to the wells. Anti-B. burgdorferi sl antibodies, if present, form an antigen-antibody 

complex. After incubation and washing, the peroxidase conjugate is added (anti-dog IgG 

peroxidase enzyme labeled). It fixes to the antibodies, forming an antigen-antibody-Conjugate 

complex. After incubation and elimination of the excess conjugate by washing, the substrate 

solution is added. Colorimetric reaction can be read after the addition of stop solution, preceded 

by a final incubation. The microplate will be read at 450/620 nm using a spectrophotometer. The 

intensity of the color reaction indicates the presence of anti-B. burgdorferi s.l. antibodies.  

Testing procedure. In each well will be added 100μl of serum samples (diluted 1:100), outside 

the first 4 wells A1, B1, C1, D1. In the wells B1 and D1 will be added 100μl negative control, or 

positive control. The microplates were incubated at 37 °C for 60 minutes. After incubation, the 

microplates will be washed for 4 times using wash solution. 100 μl of conjugate will be added in 

each well (outside the well A1) and then incubated at room temperature for 30 minutes and 

washed for 4 times with washing solution. 100 μl of TMB Substrate will be added in each well, 

and the plates were maintaining in the dark at room temperature for 15 minutes. 100μl of stop 

solution will be added in each well, and the plates can be read at the spectrophotometer (450/620 

nm). Samples were considered positive when OD is 10% higher than the Cut-Off and negative 

when OD is more than 10% below the cut-off. Values obtained between 10% below the cut-off 

and 10% above this are considered doubtful, the animals may be in the early stage of the disease, 

passed by evolving disease or subclinical. 

 

2.3.2. Immunofluorescence technique 

All serum samples collected from horses were analyzed using a commercial kit MegaScreenR 

FLUOBORRELIA horse ad us. vet. This kit allows the detection of antibodies, IgG type, anti-B. 

burgdorferi s l. in horses serum or plasma. The test is semi-quantitative. Animal sera were 

diluted in buffered saline 1:64 and incubated in the individual slide wells to allow reaction of 

patient antibody with the B. burgdorferi s.l. antigens. Slides are then washed to remove 

unreacted serum proteins, and fiuorescence-labelled anti-animal IgG (conjugate) is added. This 

conjugate is allowed time to react with antigen-antibody complexes. The slides are washed again 

to remove unreacted conjugate. The resulting reactions can be visualized using Standard 

fluorescence microscopy, where a positive reaction is seen as sharpiy defined applegreen 
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fluorescent spirochaete in each field. A negative reaction is seen with fluorescence unlike that 

seen in the positive control well. Positive reactions may then be retested at higher dilutions to 

determine the highest reactive or endpoint dilution. All reagents and serum samples were brought 

to room temperature before use. All slides were marked with the patient number/name. There 

were prepared 1:64 screening dilution’s for all untested sera. For sera found positive on a 

previous assay run, there were prepared serial two-fold dilution’s in PBS, starting with 1:64 to 

determine the endpoint titer. In each well will be added 20μl of diluted serum samples. All slides 

were put into a humid chamber and incubated for 30 minutes at 37°C. The slides were rinsed 

with PBS. This wash step was repeat 2x5 minutes. 1 drop of anti-Horse-lgG-FITC Conjugat was 

added on each well. All slides were put into a humid chamber and incubated for 30 minutes at 

37°C.  Incubation should be in the dark to protect the photosensitive conjugate. All slides were 

washed. 2 drops of Mounting Fluid were added on the coverslip and place carefully the slide on 

it removing air bubbles caught between coverslip and slight. The stained substrate slides were 

read at 400X magnification, comparing each well to the visual intensity and appearance of the B. 

burgdorferi s.l. fluorescence pattern seen in the Positive and Negative control wells. IgG- titers 

of 1:64 and greater were considered to reflect infection at an undetermined time. A positive 

reaction appeared as bright, sharp, regular stained spirills. The size, appearance and density of 

the characteristic fluorescences must be compared with the Positive and Negative control 

reactions. 

 

2.3.3. SNAP 4Dx method 

SNAP ® 4Dx® (IDEXX Laboratories, Westbrook, ME) is an ELISA test used in clinic for 

qualitative and simultaneously detection of Dirofilaria immitis antigen, antibody to Anaplasma  

phagocytophilum, antibody to Borrelia burgdorferi and antibody to Ehrlichia canis in canine 

serum, plasma or whole blood. All reagents and serum samples were kept to room temperature 

for 30 minutes, before use. Using the pipette provided, there were dispensed 3 drops of sample 

into a new sample tube; were added 4 drops of conjugate; the sample tube were closed and 

mixed thoroughly by inverting it 3–5 times. The device was place on a horizontal surface. The 

entire contents of the sample tube were added to the sample well. The sample will flow across 

the result window, reaching the activation circle in 30–60 seconds.  
 

2.4. Tissue samples 

Tissue samples were collected by dissections from wild or domestic animals dead bodies and by 

skin biopsy from lizard (Figure 3). From the animals dead bodies were collected samples of 

liver, spleen, heart and ear. All samples were frozen in order to be tested by molecular biology. 

 

Figure 3. Sampling site of tissue samples collected for epidemiological study 

 

2.5. Molecular biology 

2.5.1. DNA extraction 

The processed material is represented by ticks preserved in ethanol. To isolate the genetic 

material was used Chelex method. In a collection tube (Collection Microtube, Qiagen) were 

added to 400 ml of a 10% tick resin Chelex 100TM (Bio-Rad) and one pearl (Stainless steel 

beads - 5 mm, Qiagen). There were mixed for 2-4 min. in Tissue Lyser II (Qiagen) at 30 

frequencies / sec. Shake at vortex for 5 sec. and then the tubes were incubated overnight at 56°C. 

During incubation, it was stirred gently several times. Shake at vortex for 10 sec. and incubated 

again for 10 min. at 98°C. Samples were harvested on ice. Shake at vortex for 10 sec. The tubes 
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were centrifuged at 14,000 rpm for 2 min. at 4°C. The supernatant obtained was collected in an 

Eppendorf tube type. The extracted DNA was stored at -20°C. 

 

2.5.2. Polymerase chain reaction (PCR) 

For PCR were used the followed reagents: 
PCR Master Mix 2x (Fermentas) 12.5 μl PCR Master Mix 2x (Fermentas) 12.5 μl 

Primer F* 1 μl Primer F* 1 μl 

Primer R** 1 μl Primer R** 1 μl 

ADN 10.5 μl ADN 10.5 μl 

TOTAL  25 μl 
*Forward: Ospa Out 1 pt. Borrelia burgdorferi s.l.: 5’ – GGGAATAGGTCTAATTTAGCC - 3’ 

*Forward: Ixri pt genul Ixodes: 5' - GGAAATCCCGTCGCACG - 3' 

*Forward: TQ16S pt specia Ixodes ricinus: 5’ - CTGCTCAATGATTTTTTAAATTGCTGTGG - 3’ 

**Reverse: Ospa Out 2 pt. Borrelia burgdorferi s.l.: 5’ – CACTAATTGTTAAAGTGGAAGT - 3’ 

**Reverse: Ixri pt genul Ixodes: 5' - CAAACGCGCCAACGAAC - 3' 

**Reverse: TQ16S pt specia Ixodes ricinus: 5’- ACGCTGTTATCCCTAGAG - 3' 

 

The volumes of DNA template were 4 μl. The amplification was performed in MyGenie 96 

Thermal Block following the next cycling condition: 

Steps Temperature Time No. of cycles 

Initial denaturation   95°C 5 min. 1 

Denaturation  94°C 30 sec. 30 

Annealing  42°C  30 sec. 30 

Extension 72°C  30 sec. 30 

Final extension 72°C  5 min 1 

Aliquots of each PCR product were electrophoresed on 1.5% agarose gel. 

 

2.5.3. PCR-RFLP 

Working methodology involves the following steps: 

a. Obtaining the product by nested-PCR. 

For this purpose was used already amplified DNA using primers (primers) above. In this reaction 

were used the followed reagents: 

PCR Master Mix 2x (Fermentas)  12.5 μl 
Primer F: Ospain 1*  1 μl 
Primer R: Ospain 2**  1 μl 
ADN  10.5 μl 
TOTAL  25 μl 
*5’GCAAAATGTTAGCAGCCTTGAT3’, **5’-CTGTGTATTCAAGTCTGGTTCC- 3’ from Generi-Biotech. 

Cycling condition: 

Steps Temperature Time No. of cycles 

Initial denaturation   95°C 5 min. 1 

Denaturation  94°C 30 sec. 30 

Annealing  42°C  30 sec. 30 

Extension 72°C  30 sec. 30 

Final extension 72°C  5 min 1 

 

b. Enzymatic digestion of PCR product using restriction enzyme 

The amplified DNA is digested with restriction enzyme TruII (MseI): 
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 10 μl of amplified DNA is mixed with 4 μl H2O, 1 μl R Buffer (Fermentas) and 0.5 μl 

TruII (MseI) 

 Incubated at 65°C for 60 minutes 

 Added 0.6 μl of 0.5 M EDTA (Lonza) 

 Digested aliquots were electrophoresed on 2% agarose gel. 

 

c. Agarose gel electrophoresis 

To verify the amplification of extracted DNA was made a 1.5% agarose gel, and to verify the 

PCR-RFLP was prepared a 2% gel. For preparing the amplicons for visualization in agarose gel 

were made the follow steps: 

1. Preparation of 1.5% agarose gel: 

 0.525 g agarose (Merck); 

 35 ml 1X TAE buffer (Tris - EDTA - glacial acetic acid, Merck); 

 3 ml ethidium bromide (Bio-Rad); 

 Boiled all reagents in the microwave until clear (~ 3-4 min) 

2. Samples preparing: 

 2 ml of 6x Loading Dye (Bio-Rad) + 4 ml of extracted DNA. 

There was used a molecular marker 1kg and 100bp respectively (O'GeneRulerTM 1 kb/100 bp 

DNA Ladder Plus, ready-to-use -Fermentas). Parameters of electric field: 110 V, 400 mA, 30 

min. Samples were migrated in electrophoresis apparatus made from electrophoresis tank type 

Mini-Sub Cell GT (Bio-Rad) and power supply Power Pac Basic (Bio-Rad). Agarose gel was 

visualized on BioDoc-ItTM ItTM transilluminator and Visi-Doc Imaging System (UVP). 

 

2.6. Cultivation methods of bacteria from genus Borrelia 

The most common method for cultivation of B. burgdorferi sl from animal tissues (blood, skin) 

or tick is showing them directly in the BSK. In this case, the addition of antibiotics decrease the 

risk of contamination of the culture with other bacteria from the animal or the environment. The 

most commonly used antibiotics are rifampin, phosphomycine, amphotericin B and kanamycin. 

Although the increase of Borrelia can usually be detected after 1-3 weeks of after inoculation, 

there are strains that grow slowly (several months). As a diagnostic method, cultivation of 

Borrelia has 100% specificity but low sensitivity, and the cost very high and multiple maneuvers 

don’t recommended this method in current practice. However, in research, this method is a very 

useful tool, providing the chance to isolation of strains circulating in some areas, and using them 

for diagnostic purposes or for experimental infection. There was proved that the immunological 

tests which used antigen obtained from local strains, give results more precise. 

 

2.7. Cells culture 

There were studied five cell lines derived from Ixodes ricinius embryos isolated in England (IRE 

19, IRE 20) and Germany (IRE 11) and from Ixodes scapularis isolated in USA (ISE 6, IDE  8). 

The culture medium used for maintenance "in vitro " of cell lines previous mentioned were: L-15 
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for IRE 19; L-15B for ISE 6 and IDE 8; L-15B300 for IRE 20. The culture medium should be 

prepared fresh, in the day of use, or kept at 4°C but used within 2 weeks. L-15 medium contains 

in 100 ml: 70 ml Leibovitz medium, 10 ml Tryptose phosphate broth, 20 ml FBS, 1 ml L-

glutamine 200mm and 1 ml Penicillin-Streptomycin. L-15B medium contains in 100 ml: 85 ml 

L-15B medium (Leibovitz medium enriched with minerals and vitamins), 10 ml Tryptose 

phosphate broth, 5 ml FBS, 1 ml lipoprotein 10% in L-15 medium, 1 ml L-glutamine 200mM, 1 

ml Penicillin-Streptomycin. L-15B300 medium contains in 400 ml: 3 parts - 300 ml L- 15B 

medium and one part - 100 ml sterile distilled water (osmotic pressure 300 mOsm / L). Cell 

cultures were incubated at 28°C (IRE 19 and IRE 20) and 32°C (IRE 11, ISE 6 and IDE 8). The 

medium was changed weekly by replacing between 50% and 80% of this. Passage of cell 

cultures was made at 2-3 weeks. Conservation in nitrogen liquid is difficult to done and not 

always have a positive outcome. Conservation medium is composed by 20% fetal bovine serum 

and culture medium (L-15, L-15B, M-15B300) with 20% DMSO. 

 

2.8. Growing ticks “in vivo” 

There was performed the maintenance "in vivo" on  Ixodes ricinus larvae and nymphs, using 

guinea pigs and rabbits as experience animals. Technique consisted of: tranquilizing of animals 

using a combination of xylazine and ketamine, inject im.; making local toilet in the lumbar spine 

region by clipping and shaving; fixing a plastic enclosure, the diameter of 5 cm, to the lumbar 

spine region, using as adhesive the silicone; after drying the silicone, the introduction into the 

enclosure, using a clamps entomology of 30 ticks (larvae on the guinea pigs and nymphs on the 

rabbits); cover the enclosure with small mesh so as to not allow the ticks get out, but to allow 

viewing ticks inside the enclosure; for not damage the devices attached, animals received a 

Elizabethan collar; after feeding, ticks were collected and placed in 2.5x9 cm plastic tubes, in 

inside which was also introduced shavings. The tubes were kept at a temperature of 24 °C. 

 

3. Results 

3.1. Identification of tick species 

Considering that the optimal season for flagging is February-May, no. of ticks obtained between 

01.06.2010-10.12.2010 was small, only 112 ticks. From this t, 108 ticks belonged to the genus 

Ixodes, 7 to the genus Haemaphysalis and one to the genus Hyalomma. All ticks were performed 

by PCR. Using primers OspA Out 1 and 2, all DNA were negative. By PCR applied to ticks of 

the genus Ixodes (n = 108), was proved that the majority belong to the species I. ricinus (n = 

107). From the 1094 harvested ticks on the host (Table 1) 591 (54%) belonging to the genus 

Ixodes. Of the 591 ticks of the genus Ixodes, 368 were positive by PCR at the primer 

corresponding to the species I. ricinus. Two parasite species collected from the bats were 

identified as I. vespertilionis. The map of spread of genus Ixodes, the vector of Lyme disease in 

Romania is shown in Figure 4. By PCR, a single tick collected from Erinaceus europaeus was 

positive for Borrelia burgdorferi sensu lato (Figure 5). By RFLP, the species was identified as 

Borrelia afzelli. Positive Ixodes ricinus tick was a male (Figure 6). 
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Table 1. Vertebrate host species studied 
Host No. of animals Positive Ticks 

Anguis fragilis  4  0 - 

Apodemus agrarius  12  0 - 

Apodemus flavicolis  6  0 - 

Arvicola terrestris  2  2 Ixodes 

Asio otus   1 0 - 

Barbastella barbastellus  3 0 - 

Canis aureus  2 2 Ixodes, Rhipicephalus 

Canis familiaris  37 35 Ixodes, Rhipicephalus, 

Dermacentor 

Canis lupus  6 2 Ixodes 

Capra hircus  2 2 Ixodes, Hyalomma 

Capreolus capreolus  4 4 Ixodes, Dermacentor 

Coronella austriaca  1 0 - 

Crex crex  2 2 Ixodes 

Crocidura suaveolens  1 0 - 

Darevskia praticola  2 0 - 

Equus caballus  2 2 Ixodes, Dermacentor 

Erinaceus europaeus  4 2 Ixodes 

Felis catus  5 5 Ixodes 

Homo sapiens   216 216 Ixodes, Dermacentor, 

Hyalomma, Haemaphysalis 

Lacerta agilis   50 33 Ixodes 

Lacerta viridis    10 5 Ixodes 

Martes foina  1 0 - 

Martes martes  1 0 - 

Microtus minutus  3 0 - 

Miniopterus schreibersii  2 0 - 

Mus musculus  3 0 - 

Mustela erminea  3 0 - 

Mustela lutreola  3 0 - 

Myotis alcathoe  3 1 Ixodes 

Myotis bechsteinii  1 0 - 

Myotis capaccinii  1 0 - 

Myotis daubentonii  12 0 - 

Myotis myotis  5 0 - 

Myoxus glis  1 0 - 

Natrix natrix  6 0 - 

Natrix tessellata  1 0 - 

Nyctalus noctula  2 0 - 

Ovis aries  5 5 Dermacentor, Hyalomma 

Parrus major  2 1 Ixodes 

Pitymys subterraneus  2 0 - 

Podarcis muralis  9 0 - 

Rattus norvegicus  7 0 - 

Rhinolophus euryale  2 1 Ixodes 

Sciurus vulgaris  1 1 Ixodes 

Sorex araneus  2 0 - 

Sturnus vulgaris  1 1 Ixodes 

Sus scrofa ferus  8 3 Ixodes, Dermacentor 

Talpa europaea  2 0 - 

Testudo graeca  118 78 Hyalomma 

Testudo hermanni  43 0 - 

Turdus merula   1 1 Ixodes 

Turdus philomelos  1 1 Ixodes 

Vormela peregusna    1 0 - 

Vulpes vulpes  2 2 Ixodes 

Zootoca vivipara  2 1 Ixodes 
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Figure 4. Spread of the genus Ixodes in Romania (preliminary data) 

Figure 5. Positive gel for Borrelia burgdorferi s.l. by PCR 

Figure 6. Positive gel for Borrelia afzelii by RFLP 

 

3.2. ELISA and IFA in dogs, horses and wild ungulates 

From the 273 samples from dogs examined, 18 were positive, giving an overall prevalence of 

6.59%. This was distributed by counties as follows: CJ - 4.62%, TL - 9.78%, MM - 4.54%, MS - 

0%, BH - 25%, HD - 0%. The differences between results are not statistically significant. 

Regarding the age categories and gender, the differences obtained were not statistically 

significant, instead in dogs from Danube Delta, the difference between group with high risk and 

the group with low risk was statistically significant (p<0.5). Although the presence of antibodies 

against B. burgdorferi s.l. was significantly higher in working dogs than in pets (p <0.5). An 

interesting aspect is that from 9 positive samples from the Danube Delta, 6 come from a single 

locality, Arini. Comparing, the seroprevalence obtained in dogs from this village with that noted 

in the county, it can be observed that the difference is statistically significant (p <0.5). At horses, 

from 291 samples examined 37 were positive, which means an overall prevalence of 12.71%.  

Distribution by counties revealed no statistically significant differences (TL - 13.41%, BN - 

10%, AB - 11.95%), as no comparing seroprevalence by age, sex, or service. In Maliuc, 6 

samples were recorded as positive from the 11 of the Delta, the difference between localities 

from the county being statistically significant (p <0.05). The serum samples from wild ungulates 

collected from Transylvania (n = 10), tested by indirect haemagglutination was found to be 

negative. Serological results were confirmed by the results obtained by PCR. PCR was 

performed on skin samples from the animals.  

 

3.3. SNAP 4Dx in dogs: co-infections 

Out of 497 serum samples collected from dogs for evaluation of infection with B. burgdorferi sl 

and co-infections with Ehrlichia, Anaplasma and Dirofilaria the following results were obtained: 
 Borrelia  Ehrichia  Anaplasma  Dirofilaria immitis 

Pozitive  14 2 45 18 

Procent  2.8 0.4 3.6 9.0 

 

Cartographic distribution is presented in Figure 7. 
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Figure 7. Geographical distribution of seropositive dogs at Borrelia, Ehrlichia, Anaplasma and 

Dirofilaria immitis 

 

3.4. The stabilization of laboratory cultures 

There were stabilized in laboratory the next B. burgdorferi s.l. genospecies:  B. burgdorferi s.s., 

B. afzelii, B. garinii, B. bissettii, B. valaisiana, B. lusitaniae, B. spielmanii. 

 

3.5. Stabilization of Ixodes cell cultures  

Between 10-14.11.2010 was conducted a training at Roslin Wellcome Trust Tick Cell Biobank at 

the University of Edinburgh. In this period was acquired theoretical and practical knowledge on 

maintenance, passage and conservation of the 5 cell lines mentioned previously. At the end of 

the stage there were brought in laboratory of Parasitology and Parasitic Diseases, Veterinary 

Medicine of Cluj-Napoca, the next cell lines: IRE 19, IRE 20, IRE 11 (Ixodes ricinius), ISE 6 

and IDE 8 (Ixodes scapularis). To this date all cell lines are viable (Figure 8), the team 

successfully kept and multiply them in terms of our laboratory. There are first tick cell cultures 

maintained in laboratory in our country. 

 

Figure 8. IRE19 cell culture - microscopic aspect 

 

3.6. Flagging-trapping designed device  

One of the aims of the project was to combine flagging method (a flag drawn on pasture) with 

the trapping ones (traps CO2) in tick capture, for a high efficiency. The team wants to adapt a 

CO2 installation, composed by a 500 g bottle, a gauge and a silicone tube network with 2 mm 
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diameter, at a flag used in the classic method. The project will be tested in the spring of 2011, 

when will be tick season (Figure 9). 

 

Figure 9. The new device which will be tested and patented 

 

4. Conclusions 

1.1. Identification of tick species with vector role and the developmental stages involved in the 

transmission of Borrelia in Romania: From the epidemiological studies made in this stage it can 

be concluded that in the areas studied, predominant is the attack of Ixodes ricinus ticks which are 

the primary vector of Lyme disease in our country. Morphological identification of pre-imaginal 

stages to species level can be difficult, so the data were confirmed by PCR. It seems that the 

most common genotype involved in the etiology of Lyme disease in our country is Borrelia 

afzelii. 

1.2. Identification of vertebrate species involved as reservoir hosts for Borrelia in Romania: The 

hosts for vectors of Lyme borreliosis in Romania are represented by reptiles (Lacerta agilis, 

Lacerta viridis, Zootoca vivipara), birds (Crex crex, Parrus major, Sturnus vulgaris, Turdus 

merula, Turdus philomelos) and mammals: rodents (Arvicola terrestris, Sciurus vulgaris), 

insectivores (Erinaceus europaeus), carnivores (Canis aureus, Canis familiaris, Canis lupus, 

Felis catus, Vulpes vulpes), ungulates (Capra hircus, Capreolus capreolus, Equus caballus, Sus 

scrofa ferus), bats (Myotis alcathoe, horseshoe euryale) and humans (Homo sapiens). 

1.3. Evaluation of seroprevalence of B. burgdorferi infection within some populations in urban 

and rural dogs: This is the first serological surveillance in these species in our country. Until 

now, data on the spread of causative agents of Lyme disease in our country is limited to: a study 

of seroprevalence in humans, following seroconversion in blood donors (4.3%) respectively 

forestry workers (9.3%); an assessing degree of infection in lizards and them ticks; and a study 

of degree of infection in ticks from Sibiu county. Dogs are considered a sentinel species very 

valuable in terms of assessing disease risk in humans, because they have activities in the same 

habitat. We took into account the use of recreational horses as sentinel species, comparing the 

results with those obtained from wild horses in the Danube Delta. Although in this case we 

didn’t obtain statistically significant differences, we observed a strong tendency to focus areas 

from Delta in which B. burgdorferi is present, probably due to ecological p of this region (wide 

channel which isolates portions of the land and prevents the circulation of infected ticks). 

1.4. Monitoring the prevalence of antibodies anti-Borrelia burgdorferi sensu lato in wild 

ungulate populations from Romania: Although wild ungulatele are considered dead-end species 

(species zooprofilactic character) that can’t infect ticks that feed on them, we consider important 

to continue investigations of these species because negative results may be obtained due to poor 

infection observed (2 of deer tested were infested with ticks, according to the statement of 

hunters) this year. 

2.1. The development of new experimental models for the study of relationship Borrelia - tick 

vector: There were stabilized many different strains of Borrelia genospecies: PSig2 - B. 

spielmanii, PKO - B. afzelii, PotiB3 - B. lusitaniae, PBI - B. bavarensis; PKa2 – B.b.s.s.; VS116 

- B. valaisiana; PBr - B. garinii; B31/XV – B.b.s.s., DN 127 244 +9 and following cell cultures: 

IRE 19, IRE 20, IRE 11 (Ixodes ricinius), ISE 6 and  IDE 8 (Ixodes scapularis). 
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PCR and serological results correlated with GIS data shows that endemic areas for Lyme 

borreliosis are: Cluj-Napoca (CJ), Arini (BV), Cuca (AG),Golesti (VL), Sf. Gheorghe (CV) 

Ceatalchioi, Sălcieni, Maliuc, Satu Nou, Visterna (TL), Nuntasi, Sacele (CT). This study is the 

first in Romania which indicates the infection with Borrelia burgdorferi s.l. in hedgehogs, dogs 

and horses. 
 
 


