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Abstract: After first finding Borrelia in the midgut of imago mosquitoes, we concentrated
on the presence d@orrelia in mosquitoe development stages - larvae of the third or
fourth instar. In the summer season in the years of 2000—2001 a total@fé29Cule®)
pipiens pipiendarvae were collected from a barrel of rainwater in@bany holiday

area of Brno city (East Moravia, Czech Republic). The larvae midgut was observed
under dark-field microscopy. Ten DFM positive samples (2.28%) were further analysed
using the single-tube nested PCR method for the presence of flagellum DNA sequence
specific for Borrelia burgdorferi sensu lato, of which 5 were positive. Borrelian
positivity of Culex(C.) pipiens pipiengarvae was 1.14%. One spirochete isolated strain
in BSK-H medium was obtained. PCR detection for borrelian DNA of the isolated
strain was negative. From these results we can conclude that a low per8amtatiae

can be also found in mosquitoe larvae and are likely to survive into imago stage.
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INTRODUCTION to several references [3, 4, 8, 9, 13], however, biting
insects (deer flies, black flies and mosquitoes) have also
Borrelia burgdorferiis a pathogenic bacterium whichbeen infected with borreliae. Spirochetes have also been
causes a multisystem, inflammatory disease known dstected in mosquitoes larvae and pupae Angpheles
Lyme diseaseBorrelia burgdorferisensu strictoBorrelia  maculipennis Culicine Culex pipiens Theobaldia
afzelii andBorrelia garinii are the most prevalent speciespathipualpis[13]. We found some positive larvae of
in Europe and also occur in the Czech Republic [7, 11Culex(C.) pipiens pipienswith the presence of borrelian
Lyme disease has been monitoring since 1985 (diagno8IBIA in Brno - Obtany locality, also in 1999 [15] but in
A 69.2) in the Czech Republic and in 2001 about 3,32&ars of 2000-2001 we continued to examine more
cases were cured [1]. mosquitoe larvae for more extensive examination. The
The main vector of infectious agents in the Czecpresence of these pathogenic spirochaetes in the midgut
Republic islxodes ricinus(L.) tick, this being the most and other parts of the soma, above all in salivary glands,
common tick in Europe. Ecology of the Lyme diseasmay include the question of the potential vector of Lyme
agent has been investigated mainly in ixodid ticks [2], bulisease and could help to explain the epidemiology of
less often in other blood - sucking arthropods. Accordingyme disease.

Received: 10 September 2002
Accepted: 20 November 2002



258 Zakovska A, Nejedla P, Holikova A, Dendis M

Table 1. The presence of DNA dorrelia burgdorferis. I. inCulex(C.)
pipiens pipiensarvae from 1999-2001.

Year of collection No. of DFM Number of PCR
positive larvae/ positive (%)
No. of collected larvae
1999 3/59 (5.08%) 3 (5.08%)
2000-2001 10/439 (2.28%) 5 (1.14%)
Total 13/498 (2.61%) 8 (1.61%)

Figure 1. Agarose gel electrophoresis. Results of single-tube nestetsing a thermal cycler (PTC-200, MJ Research) under the
PCR amplification of flagellum gene sequence specific Borrelia foIIowing conditions: (a) an initial activation step at 96°C

burgdorferi sensu lato (276 bp fragment). 420 bp fragment resultin . P .
from amplification of internal control (102 copies of MIMIC internal ?OI’ 12 min; (b) 30 CyC|eS consisting of a denaturation step

control ligated into the plasmid). Lane 1-4 sample fimates ricinus ~ fOr 10 sec at 96°C, an annealing step for 10 sec at 65°C,
5-13 from mosquitoe larvae. Lanes 5, 6, 9, 10 - negative samples, 7afid an extension step for 40 sec at 72°C; and (c) the final
11-13 positive samples. Lane 14 - isolation negative control (PCRytension was at 72°C for 4 min.

mixture obtained an equivalent volume of distilled water instefad o Sofreli .
DNA added to the other samples), 15 - positive isolation control The ﬂage"um gene (ﬂa) sequence relia burgdon‘erl

(isolation of 102 spirochetes), 16 - PCR negative control (distillecrwat§€NSU stricto (accession number: X56384)relia afzelii
instead of DNA). M - 100 bp ladder molecular weight standard. Sampléaccession number: X75202) aRdrrelia garinii (accession

in lanes 2, 7, 8, 11, 12 and 13 are positive. number: ABO17479) were gathered from GeneBank
database (National Centre for Biotechnology Information
MATERIAL AND METHOD - NCBI). A search for primer target sequence homology

was made by the BLAST algorithm. To avoid false positive
The locality of Brno -Obfany was chosen because it is ~and negative results a complex of positive, negative and
a holiday area where many people spend much of th@iternal controls was used. Isolation-positive control serves
spare time. The locality is situated northwest part of, arfdr: 1. following of success of DNA isolation and 2. as well
2 km from Brno city, at ca. about 350 m above sea levels the positive PCR control. The internal competitive
on the slope of a hill. This area is used as small allotmersfsndard can also serve as the positive PCR control (Fig. 1).
among orchards with fruit trees. All larvae were collecte@ensitivity of the PCR detection is about 130 spirochetes
from the rainwater barrel during the summer of 2001. Theer insect sample.
total of both collections contained 482lex(C.) pipiens
pipienslarvae. RESULTS
The larvae midgut was extracted from each sample. Its
content was triturated in a drop of saline solution. SpecimensFrom a total of 43%Culex (C.) pipiens pipiendarvae
were examined for the presence of spirochetes by darlexamined in 2000—2001, 10 were DFM positive for the
field microscopy at 400 x magnification. presence of spirochete (positivity was 2.28%) of which 5
In the case of spirochete content with amounts less thaere positive for the presence Bbrrelia burgdorferi
100 spirochaetes in the midgut, only the sample for PCfensu lato using single-tube nested PCR method (1.14%).
was prepared. The midgut harboured more than 1@0total of 13 spirochete positive samples (2.61%) was
spirochaetes, both samples - the one for PCR and the ottletected by DFM method; and 8 were positive in PCR
for the cultivation in BSK-H medium - were prepared tageaction for the presence 8orrelia burgdorferi sensu
obtain spirochete strain for further detailed detection.  lato (1.61%) in 1999—-2001 in the Brndbiany locality
Borrelian DNA samples was isolated from homogenatdfig. 1, Tab. 1). From the isolation attempts, 1 spirochete
using a DNA isolation kit (Malamité v.o.s., Czech Republic)solated strain in BSK-H medium was obtained. PCR
This procedure is based on cell lysis by sarkosyl artetection for borrelian DNA of isolated strain was negative.
chaotropic ions and subsequent binding of DNA in silica

particles. DNA was eluted from silica particles in 20 ml DISCUSSION
of TE buffer (10 mM Tris-Cl, 1 mM EDTA). Volume of 5
ml of this preparation was used for amplification. Spirochaetes has been found several times in the

PCR assay based on specific flagellum sequeno@dgut of mosquito imagines. In some studies, spirochetes
amplification for detection ofB. burgdorferi s.I. was from female mosquitoes were further detecteB@selia
performed. The 50 pl PCR mixture contained 1x HotStaburgdorferi using various molecular methods [5, 6, 12,
Master Mix (Qiagen, Germany), 15 pmol of UNF115]. In the studies of Halouzket al, 1997, 1998 [4, 5]
mixture primers, 15 pmol of each FL3 primer (mga gct tand in our as yet unpublished paper, even an isolated
gat gat gct gct ggy atg ggr g) and FL5 primer (grg gaa dtrain of Borrelia afzelii was obtained from female
gat tag cyt gyg caa tca ttg cc) [10], 100 uM of dUTMPnosquitoes.

(Sigma), and 5 ul of template DNA received after Spirochetes were first observed in the intestines of
standard DNA isolation. The PCR reaction was performddrvae and pupae @ulex(C.) pipienss.l. by Sinton and
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