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RESEARCH NOTE 
BABESIA  MICROTI  (PIROPLASMIDA:  BABESIIDAE)  IN  NYMPHAL  IXODES  RICINUS 
(ACARI:  IXODIDAE)  IN  THE  CZECH  REPUBLIC 
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Abstract. A total of 350 nymphs of the common tick Ixodes 
ricinus (Linnaeus, 1758) were collected in an endemic focus 
of Lyme borreliosis (South Moravia, Czech Republic) and 
examined for the presence of the protozoan Babesia microti 
(França, 1909) by polymerase chain reaction (PCR), using 
primers specific for the B. microti gene encoding small sub-
unit rRNA. The assay revealed five positive pools (out of 70 
pools examined); the corresponding prevalence rate was about 
1.5%. Sequence analysis of the PCR products confirmed their 
100% homology with that of B. microti. The study represents 
the first evidence of B. microti in ixodid ticks in the Czech 
Republic. 

Babesiosis is an emerging, tick-transmitted zoonotic dis-
ease caused by intraerythrocytic parasites of the genus Babe-
sia. These piroplasmas are transmitted by ixodid ticks and are 
capable of infecting a wide variety of vertebrate hosts which 
are competent in maintaining the transmission cycle. Babesiae 
include at least three species pathogenic for humans: Babesia 
bovis, B. divergens and B. microti (Homer et al. 2000). 
Whereas the bovine parasite, B. divergens, is responsible for 
most European cases of human babesiosis, especially in sple-
nectomized patients (Gorenflot et al. 1998), B. microti has not 
yet been implicated as a cause of autochthonous human illness 
in Europe (Foppa et al. 2002). Most human cases caused by B. 
microti have occurred in the north-eastern states of the USA 
and are transmitted by Ixodes scapularis (Spielman 1994). 

However, B. microti is also present in European countries. 
First findings of B. microti in central Europe were reported in 
the blood from Microtus arvalis, M. agrestis, Clethrionomys 
glareolus, Apodemus flavicollis and A. sylvaticus rodents 
(Aeschlimann et al. 1975, Šebek 1975, Šebek et al. 1977). The 
occurrence of B. microti in rodents has been then reported 
from other European countries (Šebek et al. 1977, Šebek et al. 
1980, Walter 1984, Telford et al. 2002). Thereafter, three 
species of the genus Ixodes have been found to carry and/or 
transmit B. microti in Europe: (1) I. trianguliceps in England 
(Hussein 1980) and Russia (Telford et al. 2002); (2) I. ricinus 
in  Germany  (Weber and Walter  1980,  Walter  1981,  Walter  

Address for correspondence: I. Rudolf, Medical Zoology Labora-
tory, Institute of Vertebrate Biology, Academy of Sciences of the 
Czech Republic, Klášterní 2, 69142 Valtice, Czech Republic.  
Phone: ++420 519 352 961; Fax: ++420 519 352 387;  
E-mail: rudolf@ivb.cz 

and Weber 1981), Slovenia (Duh et al. 2001), Switzerland 
(Foppa et al. 2002), England (Gray et al. 2002), Poland (Sko-
tarczak and Cichocka 2001, Kuźna-Grygiel et al. 2002, Sko-
tarczak et al. 2003) and Hungary (Kálmán et al. 2003); and (3) 
I. persulcatus in Lithuania (Alekseev and Dubinina 2003) and 
European Russia (Alekseev et al. 2003).  

The occurrence of B. microti in I. ricinus ticks has not yet 
been investigated in the Czech Republic. The purpose of the 
present study was to determine the prevalence of B. microti in 
I. ricinus ticks in one area of South Moravia (Czech Repub-
lic), where Lyme borreliosis is endemic. A total of 350 host-
seeking nymphs of I. ricinus were collected in the surround-
ings of Valtice (South Moravia, Czech Republic) during 2003 
by flagging the vegetation. The habitat was described in an-
other paper (Hubálek et al. 1994). All tick specimens were 
frozen at –60°C until further processing. Immediately before 
DNA isolation, nymphs were pooled. Different pool sizes 
were used for two groups of ticks. We started with pools 
consisting of three nymphs, but after the first results obtained 
we shifted to pools of ten individuals (for technical reasons). 
All ticks were surface sterilized with 70% ethanol (PCR qual-
ity) and mechanically disrupted using a glass microblender. 
The total genomic DNA was extracted with QIAamp DNA 
Tissue Kit (Qiagen, Hilden, Germany) according to manufac-
turer’s instructions. PCR detection of B. microti DNA was 
performed as described by Persing et al. (1992), including 
primers bab 1 and bab 4 specific for the B. microti gene en-
coding small subunit rRNA (ss-rDNA). Each reaction tube 
contained 75 mM Tris-HCl (pH 8.8), 20 mM (NH

4
)
2
SO

4
, 

0.001% Tween 20, 2.5 mM MgCl
2
, 200 mM mixture of 

dNTPs, 2.5 U Taq purple DNA polymerase and 25 pmol of 
each primer. PCR reaction was performed in a PTC-200 Gra-
dient Thermal Cycler (MJ Research, USA) under the follow-
ing conditions: 1 min of denaturation at 94°C, 1 min of an-
nealing at 55°C and 2 min of extension at 72°C consisting of 
40 cycles. The PCR products were separated on 2% agarose 
gel, stained with ethidium bromide and visualised by UV light. 
DNA extraction and PCR handling were done in two separate 
rooms to avoid possible cross-contamination of the samples. 
Specific PCR products were further characterized by sequence 
analysis. DNA fragments were precisely excised from the gel 
and purified with the Gel Extraction Kit (Qiagen, Hilden, 
Germany). To ensure the specificity, the PCR products were 
sequenced twice in both directions using bab 1 and bab 4 
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Table 1. Prevalence of Babesia microti in Ixodes ricinus, South Moravia, 2003. 

Sample 
No. of 

nymphs 
Pool 
size 

No. of 
pools 

No. of pools 
positive MIR1 MLE2 

I  150
3
 3 50 1 0.67% 0.67% 

II  2004 10 20  45 2.00% 2.21% 
Total 350  70 5  1.43%

6 
 1.55%

6 

1minimum infection rate; 2maximum likelihood infection rate; 3coll. September; 4coll. April (100 specimens) and September (100 
specimens); 5three of the September collection; 6weighted average  
 
 
Table 2. Prevalence of Babesia microti in host-seeking Ixodes ricinus in Europe. 

Country/Reference Larvae Nymphs Adults Total1 

GERMANY 
    Walter 1981 

 
– 

 
2/375 (0.5)2 

 
– 

 
2/375 (0.5) 

SLOVENIA 
    Duh et al. 2001 

 
– 

 
9/69 (13.0) 

 
4/70 (5.7) 

 
13/139 (9.4) 

POLAND 
    Skotarczak and Cichocka 2001 
    Kuźna-Grygiel et al. 2002  
    Skotarczak et al. 2003 

 
12/385 (3.1) 

– 
4/19 (21.1) 

 
49/1160 (4.2) 
8/412 (1.9) 

26/234 (11.1) 

 
69/550 (12.5) 

0/49 (0.0) 
41/280 (14.6) 

 
118/1710 (6.9) 

8/461(1.7) 
67/514 (13.0) 

SWITZERLAND  
    Foppa et al. 2002 

 
– 

 
14/408 (3.4) 

 
– 

 
14/408 (3.4) 

HUNGARY 
    Kálmán et al. 2003 

 
– 

 
– 

 
– 

 
4/452 (0.9) 

                               1nymphs and adults, total; 2no. positive / no. examined (% positive) individuals 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. PCR product of Babesia microti DNA from nymphal 
Ixodes ricinus. M – ladder; lanes 1, 2 and 3 – positive sample, 
negative control, and positive control (B. microti DNA), 
respectively. 
 
 
primers. CEQ 2000 Dye terminator Cycle sequencing Kit was 
used, sequences were analysed on an ABI Prism 877 ITC 
automated DNA sequencer (Beckman Coulter, USA) using 
DNASTAR software (DNASTAR, London, UK), and com-
pared with those in the GenBank. BLAST programs of the 
National Center for Biotechnology Information (Bethesda, 
MD, USA) were used for database searches. Minimum infec-
tion rate (MIR) was estimated as the ratio of the number of 
positive pools to the total number of individual ticks tested (in 
per cent). The other method of estimating the proportion of 
infected individuals in pooled samples was the maximum 

likelihood estimation (MLE), which gives results approaching 
the real situation more precisely than MIR (Gu et al. 2003). 
The corresponding software program MIR-IR, obtained from 
the authors, was used for the latter estimation. 

In total, 5 of 70 pools (350 nymphal I. ricinus) were posi-
tive, giving MIR 1.43% (0.14 infected tick per 1,000 ticks). 
The alternative estimation by MLE approach yielded a very 
similar value, 1.55% (Table 1). Fig. 1 shows an example of 
one positive PCR specimen. The PCR products, subjected to 
sequence analysis, showed a 100% nucleotide homology with 
other B. microti strains deposited in GenBank: M 93660 
(USA), AF 373331 (Slovenia), AF 231348 (Germany), AY 
056017 (Switzerland) and AB0 83375 (Japan). 

The prevalence of B. microti in I. ricinus found in this 
study (about 1.5% with both MIR and MLE calculations) is 
close to the infection rates reported in other European coun-
tries like Germany, Switzerland and Hungary, while consid-
erably higher values were occasionally found in Slovenia or 
Poland (Table 2). European data show that B. microti occurs 
in all stages of the I. ricinus vector. This study has confirmed 
the presence of B. microti in the Czech Republic, where it had 
been earlier microscopically observed in rodents (Šebek 1975, 
Šebek et al. 1977). The lack of recognized human pathology 
associated with European strains of B. microti, despite expo-
sure to infectious tick bites, may be a consequence of a lower 
virulence of European strains compared to the North Ameri-
can babesiae. Disease episodes due to B. microti, on the other 
hand, may be overlooked by general practitioners because of 
the relatively nonspecific symptoms (at least in mild cases) 
and a common presumption that this agent rarely, if at all, 
infects I. ricinus (Foppa et al. 2002). 
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