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Abstract: The aim of this study was to determine the prevalence of spird8betdia
burgdorfei s.l. in ticks Ixodes ricinusand mosquitoeg\édesspp. within the Bukowa
Forest, collected between 2000 and 2001. The study covered 215 ticks (193 nymphs and
22 adults) and 947 mosquitoes female of the gekides Spirochetes oBorrelia
burgdorferi s.I. were detected in the arthropods studied with the method of indirect
immunofluorescence assay (IFA). Positive readings of the immunological reaction were
stated in 17.7% of the collected nymphs and adult fornbsoafes ricinusand in 0.8%

of mosquito females of the genAgdes The number oB. burgdorferiobserved in a

view field (400x) of microscopic preparations of all infected mosquitoes and about 10%
of the infected ticks, ranged from 1-10. This number in 50% of the nymphs was from
11-50 spirochetes. View fields of the preparations of the other 50% of nymphs and
adult forms featured more then 50 spirochetes. The observed low values of the
prevalence and infection intensity of female mosquithédesspp. compared to ticks
suggest that the former do not pose a serious epidemiological threat in the spreading of
Lyme disease.
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INTRODUCTION These predictions have been confirmed recently by
reports of the State Department of Hygiene revealing an
Lyme borreliosis is a chronic, cosmopolitan, multisystenincrease in the number of cases of borreliosis. Because the
zoonotic disease caused Bprrelia burgdorferi sensu spirochetes have also been detected in hematophagous
lato. insects, such as horse flies, deer flies, fleas, and
People and animals become infected with those bactemmsquitoes [1, 4, 5, 6, 7, 10, 11, 13, 14, 15, 16, 17, 18,
by ticks of the genud$xodes In Europe, the principal 24, 28, 34, 35], the role of those arthropods cannot be
species transmitting spirochetes Bf burgdorferi s.l.is  ruled out in the epidemiology of Lyme disease.
the common tick,Ixodes ricinus According to many  The aim of the present study was to determine the
authors [2, 9, 22, 26, 27, 30], the persistent, high percentagéection level oflxodes ricinusand Aédessp.- collected
infection of ticks observed in different regions of Polandfrom a selected recreational area - wiBorrelia
poses a serious epidemiological threat of the Lyme diseabargdorferis.|.
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MATERIAL AND METHODS Table 1. Prevalence of infection of ticHgodes ricinusand Aédeswith
spirochetesBorrelia burgdorferi within the area studied in 2000 and
. . 2001.
Ticks and mosquitoes were collected monthly, from
June to August 2000 and 2001 at one of the most Number of specimens Prevalence
attractive areas of the city of Szczecin - the Bukowa ) (%)
Forest. collected infected
The _ticks were coIIected_ from forest undeglbrush anflcks 215 38 17.7
duff using a flannel cloth with a surface area BEach pymphs 103 20 155
sample was collected by 2 persons dragging the cloth ove
the underbrush and duff. Each person covered an area éflults 22 8 36.4

some 100 Aédes 947 8 0.8

The mosquitoes, attracted to a “human lure” between
9:00-10:00 were collected in glass containers.

This study covered nymphs and adult forms of ticksymphs the spirochetes were more numerous (i.e. 11-50),
and mosquito females. Tick larvae were not considerachile in the remaining nymphs and adults there were
because of their short survival period. After the collectioimore than 50 bacteria.
both mosquitoes and ticks were kept until the next day in

a refrigerator at approximately 4°C. DISCUSSION
The mosquitoes were identified up to the genus level
with the aid of a taxonomic key. The results of the present study indicate that ticks have

Spirochetes oBorrelia burgdorferis.l. were detected the highest potential for infecting humans with Lyme
in ticks and mosquitoes using the method of indireatisease. Within the area studied, 17.1% of ticks were
immunofluorescence assay (IFA). infected with Borrelia burgdorferi spirochetes. Other

Each mosquito and tick was rinsed in 70% ethyl alcohauthors surveying other regions of Poland revealed lower
superficially dried, and squashed with a glass rod (th@lues of the tick infection. Wegnet al, using also IFA,
mosquitoes were decapitated and devoid of wings amevealed tick infection of 11.5% in the former Olsztyn
legs). The material obtained in such a way was mergedovince in 1993 [31], and 8.8% at recreational areas of
with 30 pl of PBS buffer. Subsequently, a 10-ul portiotthe former Biatostockie Province in 1994 [32]. Using the
of the suspension was transferred to a depression in same technique, Stanczak et al. [25] demonstrated that
immunofluorescence slide. After drying out, the preparatior§s1% of ticks collected within the city limits of Biatystok,
were fixed in acetone for 15 minutes and subsequentBisztyn, and Elblag in 1996, were infected with B.
added to rabbit anBorrelia antibodies and with, burgdorferi Bukowskaet al.[2] detected the presence of
fluoresceine isothiocyanate (FITC; Sigma)-conjugateB. burgdorferiin 11.6% of ticks collected in the area of
goat anti-rabbit IgG. The results of IFA reaction in thé&zczecin in 2000 and 9.6% in 2001, while Michatilal,
form of glowing spirochete-rabbit-antibody-goat-conjugated:zollected 16.2% in 1998-1999 in popular recreational
antibody complexes were detected under a fluorescemtas in Poznan [19].
microscope (Axioskop, Opton Austria) (400x). Infection Other authors, employing PCR method, also obtained
intensity was taken into consideration while assessirigwer infection values of ticksStanczak et al. [25]

positive reactions in ticks and mosquitoes. revealed 13% infection of ticks captured in the proximity
of cities: Stupsk, Bydgoszcz, Lublin, and Krakéw. The
RESULTS study by Wodecka [33] on the occurrence Bf

burgdorferi in the population ofl. ricinus in north-

A total of 215 ticks, including 193 nymphs (89.8%) andvestern Poland in 1998-2001 revealed that infected ticks
22 adults (10.2%), were collected between the years 2000nstituted 9.4%. Skotarczak and Wodecka [26],
and 2001 (Tab. 1). Indirect immunofluorescence assagsrveying areas of the Zachodniopomorskie Province in
revealed infection at the level of 17.7% (jointly for bothl996, found that 12% ofxodes ricinus ticks were
seasons) (Tab. 1). SpirocheteBoburgdorferisensu lato infected. Skotarczak [27] detected the presence of the
were detected in 30 nymphs (15.5%) and in 8 adulgpirochetes in 8.6% of tick specimens collected from the
(36.4%). Such a high prevalence Bf burgdorferinoted same areas in 1997. In 2000 and 20Rdwelczyk and
in the adult specimens could have been caused by a sn¥aliski [23] revealed even lower prevalence values among
number of females and males (a total of 22). Among thieks from the Mazury lakes amounting to 6.2 and 2.6%,
collected mosquito females of the genAgdes the respectively. On the other hand, values of infection higher
prevalence oB. burgdorferiwas 0.8%. than in the present study, were found only in

Distinct differences in the numbers of the spirochetéd/ielkopolska by Jenek dnGtazaczow [8] in 1994—-1995
on IFA slides were noted between ticks and mosquitog®4.5%), by Nowosasdt al.[20] in 1997-1998 (22.6%).

In all the mosquitoes and in about 10% of the infected Even though the principal vector of Lyme borreliosis
nymphs only single spirochetes (from 1-10) were visiblare ticks, the role of hematophagous insects in the
in microscope view fields. In some 50% of the infectegpidemiology of this disease cannot be underestimated.
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Not all borreliosis-affected patients admitted, in theiK/I 3-_D<AbyLJMv gfnderson JCF, Cdouatt’;\LmanaC_’gl A, Magnarelli bLA,
H H : : : : artin A: yme disease In Cana a wit| possi e transmission y an

medical interviews, to having contact with ticks [21]'insect.2entralbl Bacteriol Microbiol Hygl987,263 488-490.

There, have been .few dqcumented cases of Lyme, Haiouzka J: Borreliae imédes vexanand hibernatingCulex

borreliosis related to insects in Canada [3] and in the US#piensmolestus mosquitoeBiologia (Bratislav) 199348, 123-124.

(Connecticut) [15]. In Sweden, on the other hand, there 5. Halouzka J, Wilske B, Stunzner D, Sanogo YO, Hubalek Z:

was a case of erythema migrans observed after a mosq :n I« ets'?uns ?:]S;)C;Leitllc,ae?,%ailtl;g:lolrg93V§7rwzlr;t§-r£%cuIex Pipiensbiotype

bite [6] ] ) 6. Hard S: Erythema chronicum migrans (Afzelii) associated with
In Poland there are about 40 species of mosquitossquito biteActa Derm Veneredl966,46, 473-476.
representing 5 generAnophelesAédes Culex Culiseta 7. Hubalek Z, Halouzka J, Jurcicova Z: Investigation of haematophagous

and Mansonia[12]. Thirty species of those insects havqgggoz’gd(f{%bo”e"ae - summarized data, 1988-1686a Parasitol

peen .reported n SZCZGC.In. Of this numper 10 speciesg_ jenck J, Glazaczow A: The evaluation of Borrelia burgdorferi
including those representing the genus Aédes, are knowghsu lato spirochaetes distributioniindes ricinusticks collected in
to transmit microorganisms pathogenic to humans [29]. selected regions of Wielkopolska regions by polymerase chain reaction

; CR) methodPrzeg Epidl996,50, 383-386.
In the present study, the collected mosquitoes, lured %9. Karbowak G, Sinski E: The role of ticks and small mammals in

a h.Umf_?m bOdY, were f_ema|es represe_nting the ghédes propagation ofBorrelia burgdorferi and Babesia microti Przeg Epid
which is consistent with the observations of Lachmeier 1994,48, 219-224.

al. [12], who noticed that those insects attack in shaded10. KosikBogacka D, Bukowska K, Kuzna-Grygiel W: Detection of
areas, among trees and bushes. Borrelia burgdorferisensu lato in mosquitoes (Culicidae) in recreation

. . . . areas of the city of Szczeciinn Agric Environ Me@002,9, 55-57.
MOSQUItoes are annoying insects, eSpeCIa”y when theyll. KubicaBiernat B, Stanczak J, Racewicz M, Kruminis-Eozwowska:

occur in mass numbers. Detection of etiolgical agent of lyme borreliosis in native mosquitoe
Mosquitoes also transmit various microorganisms péDiptera: Culicidae) populationViad Parazytoll 998,44, 756-757.
thogenic to humans among theRorrelia burgdorferi 12.Lachmajer J, Leszczynski T, Skierska B: Mosquitoes in the

d f : . h western territories of PolanBiul Inst Med Morsk Gdarisk 1970,21, 67-82.
was recovered from mosquitoes representing the genergas onc E, Rydzanicz K: Introduction to biology and control of

Aédes Culex andAnopheled1, 4, 5, 7, 10, 11, 15, 16, mosquitoesWiad Parazytoll999,45, 431-448.
17, 18]. 14.Luger SW: Lyme disease transmitted by a biting NlyEngl J

; i ; Med1990,322 1752.
Studies on the. occurrgnceBxfburgdorferun mosquitoes . 15. Magnarelli LA: Host feeding patterns of Connecticut mosquitoes
have been carried out in a number of research centresfhtera: Culicidae)Am J Trop Med Hyd 977,26, 547-552.
the world. Also in Poland, Kubica-Biernat al. [11] 16. Magnarelli LA, Anderson JF: Ticks and biting infected with the
detectedB. burgdorferiin mosquitoes from Bialowieza  etiologic agent of Lyme diseas®orrelia burgdorferi J Clin Microbiol

. sl 0% i ; 1988,26, 1482-1486.
and the S}lrroundlngs of Gdanlsk a 0.5% mfeCt!on rate. In 17. Magnarelli LA, Anderson JF, Barbour AG: The etiologic agent of
our earlier study [10], carried out at recreational areas Qfne disease in deer fiies, horse flies, and mosquitbésfect Dis
Szczecin, we detected prevalence values between 0i6886,154 355-358.
3.2% in mosquitoes of the gendigdes 18. Magnarelli LA, Freier JE, Anderson JF: Experimental infection of

squitoes withBorrelia burgdorferj the etiologic agent of Lyme
It can be concluded from the results of the other authpgé’easeJ Infect DISL987 156, 694-695.

that the infectio_n frequency of the Lyme bOFI’Q”OSIS 19. Michalik J, Hofman T, Buczek A, Skoracki M, SikoraHirrelia
among humans is related to the percentage of infectegtgdorferis.l. in Ixodes ricinus(Acari: Ixodidae) ticks collected from
ticks or mosquitoes. In the areas of particu|ar|y higMegetation and small rodents in recreaticmeds of the city of Poznan.
incidence of human borreliosis (e.g. ConnectidBityrelia 7 Med Entomo003, 40, 690-697.

. . h . 20.Nowosad A, Jenek J, Glazaczow A, Wal M: Ticks Ixodes ricinus
o > > >
burgdorferl was found with the aid of IFA in 36.2% of (Linnaeus, 1758) from selected municipal forests of the city Poznan and

ticks, Ixodes scapularignd in 9.5-11.1% of mosquitoestheir infection with the spirocheteBorrelia burgdorferi senso lato.
of the genus Aédes [16]. On the other hand, in Moravi&lzeg Epidemiol 999,53, 299-308. o _
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. . . . . boreliozy w materiale Oddzialu Obserwacyjno-Zakaznego Szpitala
0
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