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Abstract: The presence afoxoplasma gondiDNA was detected by polymerase chain
reaction (PCR) test in 2 out of ®des ricinugicks (2.8%) collected in the woodlands

of eastern Poland. This suggests that ticks of this species may be involved in the spread
of toxoplasmosis under natural conditions.
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INTRODUCTION most concern was directed towards ticks (Ixodida) as
potential vectors of infection in man and warm-blooded
Toxoplasmosis, caused by parasitic protoZbaoplasma animals. Cases of human toxoplasmosis associated with
gondii, is an usually asymptomatic zoonotic disease commtiok bite were described [2, 14, 19]pxoplasmastrains
in man and over 100 species of mammals and birds. Were isolated from naturally infected ticks [3, 9, 11, 15], and
humans, toxoplasmosis may pose a severe medical probleossibility of experimental transmission of infection by
as a congenital infection causing cerebral and oculaarious tick species was evidenced [6, 7, D&}ylo et al.
damage in newborns, and as an acquired infection [if] have demonstrated experimentally the transmission of
immunocomprised individuals, such as AIDS patients [5, 8][Toxoplasma gondinfection by nymphs dkodes ricinusand
The sexual reproduction of the parasites has be&yund microscopically the presencelofgondiitachyzoites
observed until recently only in intestine of felids. Orahnd bradyzoites in the tissues of nymphs and females.
transmission, by consumption of raw meat or food conta- Based on above-mentioned findings, we have examined
minated with cat feces containiiy gondii oocysts, is Ixodes ricinusticks collected from the natural habitats in
regarded as the only route of primary infection. Howeveeastern Poland for the presencelofgondiiwith the use
this route hardly explains the common occurrencd.of polymerase chain reaction (PCR).
gondii in variety of hosts, such as herbivorous mammals,
wild rodents and birds that are unlikely to contract primary MATERIALS AND METHODS
infection orally with meat or cat feces. Thus, some
additional routes of transmission suggested by earlierArea of the study and tick collection.Unfed ticks (adults
authors should be also considered, including infection tand nymphs) belonging to one spediaxdes ricinusvere
skin lesions, and transmission by arthropods [3, 7, 9, 13, 1@pllected in May 2000 and in May and September 2001 in
The possible role of arthropods in transmission dfve woodland localities (Tab. 1) situated on the territory
Toxoplasmas discussed with respect to passive spreadimg the Lublin region (eastern Poland). Out of five localities,
by flies and cockroaches [13], and to active transmissiame (No. 1) was a suburban locality near the city of
by blood-sucking insects and arachnids. Of the lattdrublin, while the other four (Nos. 2-5) were situated on
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“Polesie Lubelskie”, a wooded lake-land area spreading pulemZese et 2 S T 8010
for a distance of circa 100 km in a north-eastern direction
from Lublin. Ticks were collected by flagging Iowerbp
vegetation at peripheral areas and inner parts of deciduous
and mixed forests, mostly at the edge of forests, along the §
forest paths and in the mid-forest clearings, such as
parking lots or picnic areas. Collected ticks were placed in
vials separately (adults), or in pools of 5 specimens
(nymphs), killed with hot water and immersed in 70%
ethanol for further examination.

bp

Polymerase chain reaction (PCR)DNA was isolated
from the examined ticks by lysis in ammonium hydroxidg,,
[18]. After removal from alcohol, all specimens were air
dried on filter paper, and then each adult individually arf{®
nymphs in pools of 5 specimens were immersed in 100 44}
of 0.7 M NH,OH and crushed with pipette tips. The
suspensions were boiled for 15-20 min in a heating bloé®
at 98°C in 2 ml Eppendorf sealed vials. Then vial caps
were opened and heating was extended for another 15 min
to remove ammonia and reduce the volume to 50 pl. The
lysates were then stored at -20°C.

Amplification of T. gondiiDNA was performed using
PCR kit obtained from DNAGDANSK II s.c. (Gdansk,
Poland). Detection ofT. gondii DNA was based on _ L N -

el . . _Figure 1. PCR amplification ofToxoplasma gondiin Ixodes ricinus
amp“_flc_atlon of gene fragment' COd'”Q 65 kDa antlg_eﬂlsates demonstrated by agarose gel electrophoresis after mthidiu
protein in two subsequent reactions with the same pair @bmide staining. Lane 1: M1 marker; Lane 2: negative control; Lane 3:
primers, Primers, deoxynucleotides and other ingrediemitive control; Lane 5: tick lysate with positive amplification; Lanes 4
of reaction mixture, positive control (genomic DNA ofand 6-10: tick lysates with negative amplification.
the RH strain offoxoplasma gondij and a marker were
included in the kit. with ethidium bromide and visualised by UV transillumina-

Polymerase Delta 2 (Fermentas, Lithuania) was uséidn. Achieved specific products of 262 base pairs were

for amplification. The size of the amplified fragment wagonsidered as a positive result (Fig. 1).

262 base pairs. Amplification reactions were carried out

in Hot-Shot 25 thermal cycler (DN&DANSK 1I s.c., RESULTS

Gdansk, Poland). Samples were initially denatured for 2

min at 94°C. Subsequent cycles were at 94°C for 30 secThe presence of thBoxoplasma gondiDNA was found
(denaturation), 64°C for 1 min (annealing), and 72°C fan two Ixodes ricinusfemales by clearly expressed PCR
30 sec (extension). 35 cycles were performed. reactions (Fig. 1). The infected ticks were collected from

For the analysis of PCR amplification products, 13 pdnly one locality, a mid-forest parking lot in Sobibér
aliquots of reaction mixtures, marker, positive control androodland. The frequency of the&. gondii infection in
negative control (re-distilled water) were applied to 1.5% ricinus females was 6.1%, none infection was found in
agarose gels (Basica LE, Prona, EU) with Tris-Boratenales and nymphs. The total infection rate Witlgondii
EDTA (pH 8.2) as running buffer and electrophoresis wgsarasites amonl ricinus ticks collected in eastern Poland
performed for 55 min at 110 V. DNA bands were stainedas 2.2% (Tab. 1).

Table 1. Frequency of occurrence dbxoplasma gondiDNA in Ixodes ricinugicks collected in five localities of the Lublin region (eastern Poland),
as assessed by polymerase chain reaction (PCR). N.t. = not tested

Locality Examined ticks (positive/examined/percent)
No. Name Description Time of collection Nymphs Males Females Total
1 Dabrowanear Lublin ~ Mixed forest (pine, oak, birch)  May 2001 0/5/0 0/5/0 0/7/0 0/17/0
2 Urszulin Deciduous forest (oak) September 2001 0/10/0 0/4/0 0/5/0 0/19/0
3  Parczew Mixed forest (pine, oak) May 2000 0/10/0 0/5/0 0/5/0 0/20/0
4 Sobiboér Parking lot surrounded by mixéday 2001 N.t. 0/15/0 2/16/12.5 2/31/6.5

forest (oak, pine)

5 Wlodawa Deciduous forest (0ak) September 2001 N.t. 0/5/0 N.t. 0/5/0




Ixodes ricinusas a potential vector @oxoplasma gondii 123

DISCUSSION REFERENCES

Detection of theToxoplasma gondiDNA in Ixodes 1. Blanc G, Bruneau J, Chabaud JA: Quelques assais de transmission
ricinus ticks suggests a possibility of tick transmission & 'Z‘;‘?’f‘z"gf')asmose par arthropods piquars Inst Pasteur (Paris}950,
a new way of spreading this parasite in nature. This conflrmsz_ Castellani Pastoris M: Zecche del gen@raithodorosportatvici

earlier reports [2, 3, 6, 7, 9, 11, 15, 19] indicating ticks as Toxoplasma gondiParassitologial969,11, 73-75.

potential vectors of toxoplasmosis. 3. Castellani Pastoris M: TransmissiorTaixoplasma gondby ticks
Ixodes ricinusis the most common tick species inof the Ornithodorosgenus.G Mal Infett Parassitl970,22, 226-227 (in

- L .. ltalian).
Europe [16]. Thus, the ability of transmissionTofgondii 4. Cisak E, ChmielewskBadora J, Rajtar B, Zwolifiski J, Jabloriski

by this species would be of significant epidemiological, Dutkiewicz J: Study on the occurrenceBsfrrelia burgdorferi sensu

importance. This could explain, at least in part, the highto and tick-borne encephalitis virus (TBEV) in ticks collected in Lublin

P i ; ; ; inatiqkegion (eastern Polanddnn Agric Environ Me@002,9, 105-110.
incidence of seropositive reactions in direct agglutlnatloﬁ 5. Conyn-van Spaendonck MABrevention of Congenital Toxoplasmosis

test for toxoplamosis (68.6%) found by Sroka [17] amONg e NetherlandsThesis, Erasmus University Rotterdam. National Insfitute
forestry workers in the Sobibor area. This author has alsppublic Health and Environmental Protection, Rotterdam 1991.
described a case of clinical toxoplasmosis in a forester6. Deane-Paumgartten M: Estudos s6bre a transmisstoxdplasma

; ; ; 0 ndii. 1. Nota sbbre a transmisséo experimental pelo carépaldyoma
from this area [17]. A high, exceeding 50%, prevalence QF’.enenseRev Brasil Malariol Doenc Trop958,10, 551555,

. . . . caj
anti-Toxoplasmaantibodies among cows in eastern Polang’7 Derylo A, Tos-Luty S, Dutkiewicz J, Umifiski J: Badania nad
[17] seems to indicate that besides the oral rout&.of udziatem kleszczy Ixodes ricinus. w biologii i przenoszeniToxoplasma
gondiiinfection, an additional route of infection should beondii Wiad Parazytoll 978,24, 585-595.

; ; il ; i 8. Dubey JP, Beattie CHoxoplasmosis of Animals and Ma@RC
considered, possibly by tick-borne transmissiomicinus Press, Boca Raton. FL 1988,

ticks are Com_mon n Woo<_jland_s of _eaStem Poland Where9. Gidel R, Provost A: Isolement deoxoplasma gondichez des
they play an important epidemiological role as vectors @fodidés du genrdamblyommanaturellement infecté#nn Inst Pasteur
Lyme borreliosis and tick-borne encephalitis [4]. (Paris) 1965,109, 613-616.

; ; ; in 10. Gill HS, Nair E, Prakash O: Natural infection Bbxoplasma
So far, our hypothesis on the possible role of ticks Ir’|ondiisought in ticksindian J Med Re4971,59, 1035-1038.

epidemiology of toxoplasmosis must be regarded with Sor_ﬁell. Giroud P, Griebine A: Fiévres exanthématiques au moyen Congo
caution, as some authors were not successful in isolati@oxoplasmosiBull Soc Path Exot951,44, 54-57.
of T. gondiifrom ticks collected in natural habitats or in_ 12.Jagow M, Hoffmann G: Untersuchungen zur Ubertragung von

; eci ; ; Taxoplasma gonddurch verschiedene Entwicklungsstadien @onithodoros
experimental transmission of the infection by these arachnlﬁg(ubataz Parasitenkdd 970,33, 246-251.

[;I_,. 10, 1.2]. AISQ, it is ur_lknown WhiCh.Stgge(S) |xxbde§ 13. Jira J, Rosicky Bmunodiagnostika a Epidemiologie Toxoplasmosy
ricinus might be involved in the transmission Df gondii  Academia, Praha 1983.
and how the life cycle of parasites looks in the tick body. 14.Pinkerton H, Henderson RG: Adult toxoplasmosis: previously

; I ; unrecognized disease entity simulating typhus spotted feMeviA
In this work, T. gondiiDNA was found only in the adult 1041 116, 807-814,

female ticks but in an _ear“er StudDeryio' et al_- [7] 15. Singh |, Basu SM, Narsimhan D, Sardana DN, Kapila CC, Varma
evidenced the transmission Déxoplasmay intermittent RN, Rao KNA, Chopra SK, Karani NDP: Haemorrhagic disease following

blood sucking ofl. ricinus nymphs, but not larvae and tick bites suspected toxoplasmosiancet1965,17, 834-838.

; 16. Siuda K:Kleszcze Polski (Acari: Ixodida). Cz. I1. Systematyka i
females. However, in the present work, no nymphs Wer?eozmieszczeniMonograﬁe Parazytologiczne, Nr 12. Polskie Towarzystwo

found in the locality where infectddricinus females were paazytologiczne, Warszawa 1993.
collected. Thus, further studies are needed for elucidation17. sroka J: Seroepidemiology of toxoplasmosis in the Lublin region.
of all the questions concerning possible transmission 6fin Agric Environ Me@001,8, 25-31.

; i ; 18.Stanczak J, Racewicz M, Kubica-Biernat B, Kruminisszowska
Toxoplasma gondby Ixodes ricinusicks. W, Dabrowski J, Adamczyk A, Markowska M: Prevalence of Borrelia

burgdorferisensu lato ifxodes ricinudicks (Acari, Ixodidae) in different
Acknowledgement Polish woodlandsAnn Agric Environ Med999,6, 127-132.
19. Woke PA, Jacobs L, Jones FE, Melton ML: Experimental results
This study was supported in part by the Polish State Committeg possible arthropod transmission of toxoplasmdsRarasitol 1953,
for Scientific Research (KBN) (Grant No. 6 PO5D 06 120). 39, 523-532.



