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Introduction

The Ixodes ricinus tick is a common ectoparasite in Europe. It is a well known 
vector of many human pathogenic viruses, bacteria and protozoa, causing zoonoses and 
circulating in natural foci. Birds, including passerines (order Passeriformes) often host 
subadult ticks and represent a reservoirs for human tick-borne pathogens [1]. A number 
of studies identi ed Borrelia burgdorferi sensu lato, Anaplasma phagocytophilum and 
Tick-borne encephalitis virus (TBE) as tick-borne pathogens associated with migratory 
birds [1]. B. garinii was detected in ground welling and sea birds in Eurasia while 
B. valaisiana and B. burgdorferi sensu stricto were identi ed in different passerine 
birds in Europe (9). The human pathogenic members of the family of Anaplasmataceae 
and TBE virus have been detected in ticks from different species of migratory birds 
collected in Europe [2, 3, 10]. However, birds have so far not been implicated in the 
ecology and epidemiology of Spotted Fever Group (SFG) rickettsia and babesia.

Material and Methods

Birds were caught in ornithological nets (permit no. DLOPiKog.4201/154/00) 



92

during spring 2008 at Rybachy Biological Station, Kaliningrad district, Russian 
Federation. All collected ticks were identi ed by morphological characteristics and 
stored individually in 70% ethanol. Ticks were homogenized in tissue-lyser (Qiagen, 
Germany) and total DNA was isolated by QIAmp DNA Blood Mini kit (Qiagen 
AG, Basel, Switzerland). The tick species were con rmed by PCR using the primers 
TQ16S+1F (5’-CTGCTCAATGATTTTTTAAATTGCTGTGG-3’), TQ16S-2R (5’-
ACGCTGTTATCCCTAGAG-3’) described by Halos et al. [4] which ampli es a 
generic PCR product of 338 bp in 16S rDNA gene of all known ticks species. 

The origin of blood meal of infected ticks was investigated by different 
PCR protocols with vertebrate universal primers for 12S rDNA (12S-12F 5’-
TGCCAGCCACCGCGGTCA-3’ and 12S-13R 5’-AGGAGGGTGACGGGCGGT-3’) 
[5] and avian- and mammalian-speci c primer pairs for cytochrome b (Mam_F: 5’-
CGAAGCTTGATATGAAAAACCATCGTTG-’3, Mam_R 5’-TGTAGTTRTCW 
GGGTCHCCTA-’3; Bird_F:5’-GACTGTGAAAAATCCCNTTC CA-’3, Bird_R 5’-
GGTCTTCATCTYHGGYTTACAAGAC-’3) [6]. 

Babesia sp. was detected in ticks by PCR using the primers BJ1 (5’-GTC TTG 
TAA TTG GAA TGA TGG-3’) and BN2 (5’-TAG TTT ATG GTT AGG ACT 
ACG-3’) (7). Ampli ed fragments corresponded to the 560 bp region of Babesia
18S rDNA. For the detection of Rickettsia species the following primers were 
used: Rp CS.877p (5’-GGGGACCTGCTCACGGCGG-3’) and Rp CS.1258n (5’-
ATTGCAAAAAGTACAGTGAACA-3’), amplifying a 380 bp fragment of the gltA 
gene in all known SFG rickettsia [8]. The phylogenetic trees were constructed by the 
neighbor joining method using MEGA 3.1 software.

Results

Altogether, 236 birds were captured representing 8 species of Passeriformes: Turdus 
phelomelos (59 birds), Fringilla coelebs (68), Troglodytes troglodytes (28), Parus major 
(17), Sturnus vulgaris (26), Fringilla montifringilla (18), Sylvia borin (6), Phylloscopus 
trochilus (14). Eighty six of the captured birds (36.4%) hosted 126 nymphs (Table 1). 
All ticks were identi ed as I. ricinus both by PCR and by morphology.

On the basis of blood meal data, only passerine DNA was detected in pathogen-
infected ticks excluding the possibility that ticks fed on and acquired the pathogens 
from other hosts, such as small mammals. Phylogenetic analyses of a 620 bp fragment 
of 12S mitochondrial rDNA identi ed 11 haplotypes of bird DNA in the different blood 
meal (Table 2).

Babesia was detected in 2 of 126 (1.5%) ticks tested collected from 2 of 78 (2.5%) 
Song trush bird (T. phelomelos) (Table 2). BLAST analysis of these 18S rDNA PCR 
products sequences revealed 100% identity to human pathogenic Babesia sp. EU 1. 
All sequences clustered phylogenetically together with Babesia sp. EU 1 (Fig. 1). The 
sequence analyses of the blood meal of the ticks showed 2 distinct haplotypes of T. 
phelomelos con rming that the blood meal originated from 2 distinct birds of the above 
species (data not shown).

SFG rickettsiae were detected in 10 of 126 ticks (15.1%) ticks collected from 
birds belonging to the species T. phelomelos, F. coelebs, P. major, S. vulgaris (Table 
2). BLAST analysis of SFG rickettsia gltA assigned sequences to human pathogenic 
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Rickettsia helvetica (14.3%) and Rickettsia japonica (0.8%). In the phylogenetic tree, 
based on a 380 bp fragment of gltA, R. helvetica and R. japonica formed 2 groups of 
monophyletic origin with 100% and 90% bootstrap value, respectively (Fig. 2). The 
blood meal haplotyping analysis con rmed that, R. helvetica was found at least in 3 
birds of the species of T. phelomelos, 3 F. coelebs and 2 P. major birds. R. japonica was 
found in a single tick collected from S. vulgaris (Table 2). In all cases the morphological 
and blood meal speciation were in agreement.

Discussion

To the best of our knowledge, this is the  rst report describing R. helvetica, R. 
japonica and Babesia sp. EU1 in ticks collected from the passerines. These three 
parasites have been implicated in human diseases. R. helvetica has been associated 
with fatal perimyocarditis and non-speci c febrile illness in patients from the several 
Eurasian countries [12]. R. japonica is the causative agent of Japanese spotted fever. 
The pathogens were found only in nymphs of I. ricinus collected from 4 passerine 
species. Analyses of the blood meal of the nymphs showed that also the larvae had 
only fed on these passerine species. In particular, no evidence of mammalian blood 
meal was found. Therefore, we conclude that some passerine species may represent a 
reservoir for these human pathogens.

Table 1. Birds species with Ixodes ricinus ticks

Bird species No of examined birds
No of tick infected 

birds (%)
No of collected ticks 

from birds

Turdus phelomelos 59 46 (19.5) 78

Fringilla coelebs 68 14 (5.9) 22

Troglodites troglodytes 28 0 (0) 0

Parus major 17 11 (4.7) 11

Sturnus vulgaris 26 15 (6.3) 15

Fringilla montifringilla 18 0 (0) 0

Sylvia borin 6 0 (0) 0

Phylloscopus trochilus 14 0 (0) 0

Total 236 86 (36.4) 126

It was shown previously that the tick I. ricinus represents a potential vector and 
natural reservoir of R. helvetica in Europe [11], however the R. helvetica-infected ticks 
have never been found in birds. R. helvetica had the highest prevalence among the 
above pathogens and was found in 14.3% of infected ticks. R. helvetica infected ticks 
were found only in 3 of 8 the passerine species (T. phelomelos, F. coelebs, P. major) 
captured. The prevalence was at least 5.5% in these species and 3.4% in all captured 
birds. R. japonica was found in a single tick collected from a starling. Although, the 
prevalence of this human pathogen seems to be low in passerines, the identi cation of 
R. japonica in bird-feeding I. ricinus ticks is perhaps the most signi cant  nding.  This 
member of SFG rickettsia is commonly associated with the ticks species Dermacentor 
taiwanensis and Haemaphysalis  ava, and perhaps, Haemaphysalis longicornis (8). 
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While these ticks rarely transmit human pathogens, I. ricinus is the main vector for 
different human tick-borne pathogens in the Western Palaearctic [13]. 

Table 2. Pathogens and haplotypes of blood meal sources in Ixodes ricinus ticks 
collected from the migratory birds

Blood meal sources
Total No of 
tested ticks

No of positive 
ticks (%)

No of ticks with pathogen (%):

B. sp. EU 1 R. helvetica R. japonica

Turdus phelomelos 78 10 (7.8) 2 (1.5) 8 (6.3) 0

Fringilla coelebs 22 6 (4.8) 0 (0) 6 (4.8) 0

Parus major 11 4 (3.2) 0 (0) 4 (3.2) 0

Sturnus vulgaris 15 1 (0.8) 0 (0) 0 (0) 1 (0.8)

Total 126 21 (16.6) 2 (1.5) 18 (14.3) 1 (0.8)

Babesia sp. EU1 was found only in 2 of 46 (4.3%)  T. phelomelos birds, suggesting 
a prevalence of 3.4% in the collected birds. The Babesia species are piroplasmid 
protozoal parasites of human and animal red blood cells [7]. In Europe, human cases of 
babesiosis have been reported over the past years and have been traditionally attributed 
to infections with the bovine parasite Babesia divergens transmitted by I. ricinus [7, 
14]. However, Herwaldt et al. (14) reported the  rst molecular characterization of a new 
Babesia species, Babesia sp. EU1, isolated from patients in Southern Europe. Until 
now, tick-transmitted Babesia sp. EU1 has only been detected in roe deer, sheep, goats 
and humans [7, 14]. The detection of Babesia sp. EU 1 in tick species that is frequently 
frequently found on humans and that have only fed on passerines suggest that some 
birds species may represent another reservoir with a potential risk for humans. 
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Fig. 1. a) Phylogenetic analysis of (A) partial 18S rDNA of the genus Babesia based on 
560 nucleotides sequences and (B) of partial gltA gene of the genus Rickettsia based on 380 
nucleotides sequences. Only bootsrap values higher than 93 (A) and 73 (B) are shown.
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Molecular evidence of co-infection with tick-borne human pathogens have been 
demonstrated for host-seeking I. ricinus ticks [15], however we did not detect any 
mixed infections of SFG rickettsia and Babesia sp.

Our survey indicates that wild birds may play a signi cant role as a reservoir of 
Babesia and SFG rickettsia and that ticks frequently found on humans can become 
vectors of these human pathogens. Future investigations are necessary to further 
characterize the role of birds in the epidemiology of these human pathogens.
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Introduction

Erwinia amylovora (Burrill) Winslow et al. is a phytopathogenic bacterium that 
causes  re blight, an economically important disease that affects mainly apple and 
pear production and several woody ornamental plants worldwide, disease can decimate 
orchards in a single season [15]. Fire blight is still spreading geographically into new 
areas: in Europe, in recent years, disease has spread from west to east to new regions 
[2, 6], and its control is dif cult. There is no registered product that can effectively 
control  re blight (45, 53–55). Erwinia amylovora has been detected in 43 countries 
[14]. In Europe, it is included in the EPPO A2 list of quarantine organisms (http://www. 
eppo.org/). The  rst cases of  re blight in the Republic of Moldova were registered in 
1996 and 1997 [8, 9] when massive infections completely destroyed apple and pear 
orchards throughout the country. Extensive eradication of infected plants was employed 
during the following years to counteract epidemic spread of the disease. Despite these 
phytosanitary measures, local outbreaks of the disease have been reported consistently 
from numerous fruit growing areas. Erwinia amylovora in neighboring Romania was 
noticed in 1992 in two different locations in the south and south east of the country [12], 
and in 2007 several isolates from pears and apples with  re blight disease symptoms 
were identi ed from Belarus [7].

Fire blight was described more than 200 years ago and thought to be caused by insects 
[16]. Insects, wind and rain were believed to be primarily responsible for transmission 
in small areas. Van der Zwet and Keil [14] have listed 77 genera of insects which were 
associated with the dissemination of  re blight under experimental conditions.


