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Abstract: In the present study, domestic animals such as sheep and goats from eastern
Slovakia were screened for the presence of Baortielia antibodies. Seroprevalence in

181 sheep and 65 goats were carried out in 1999 and 2000. Modified ELISA method
was used for detection of af8brrelia IgG antibodies. Seroprevalenobtainedwas

15.8% and 17.5% in 1999 and 2000 respectively in sheep, whereas in goats it was
17.2% and 19.4% respectively. The results suggest that these domestic species have
potential to transmit the disease to other animals. Though the role of sheep and goats in
Lyme disease has not yet been documented, there is great possibility of transmission of
the causative agent via co-feeding to human beings.
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INTRODUCTION subclinical and sometimes without any pathological signs.
Only exceptionally is it possible to observe lameness,
Borrelia burgdorferi (Bb) is the most common tick- arthritis with pain and persistent low fever.

borne infection with worldwide distribution and occurs in Humair and Gern [10] suggested a specific association
domestic as well as in wild animals. In Europe, approxbetweenB. burgdorferisensu lato and vertebrate hosts.
mately 40 mammals and birds have been established mmestic animals like sheep and goats are important
animal reservoir hosts [5]. This tick-born disease ikosts of borreliae. Positive levels of antibodies to Bb in
transmitted mainly by thdxodes ricinustick from the sheep were detected in various countries: in ltaly [3],
family Ixodidae It has a zoonotic potential and cause&gypt [8], France [2], China [9, 13] and Turkey [20]. In
Lyme disease in human beings, occasionally with seriotlse case of goats the antibodies to Bb was also confirmed
consequences. In humans, Lyme borreliosis in its eaily Italy [3, 4], Egypt [8], China [13, 14, 21] and Turkey [20].
stages is characterized by influenza-like symptoms, fallowedSheep are reported to feed all three stagésrmfinus,
by erythema migrans in 60-80% cases [17]. The disease larva, nymph and adults, and >20% of adult ticks are
may proceed to neurological disorders and arthritis. In thefected; yet, sheep do not appear to support systemic
case of small ruminants, the course of disease is chroriitfection withBorrelia burgdorferj but serve as a vehicle
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Table 1.Anti-Borrelia IgG antibodies in sheep from eastern Slovakia. Table 2. Anti-Borrelia IgG antibodies in goats from eastern Slovakia.

Year No. of No. of positive % / Titres Total Year No. of No. of positive % / Titres Total
examined examined
animals 1:200 1:400-800 1:1600 animals 1:200 1:400-800 1:1600
1999 101 8(7.9) 5 (4.9) 3(3.0) 16(15.8)1999 29  3(10.3) 1(3.4) 1(34) 5(17.2)
2000 80 6 (7.5) 3(3.7) 5(6.3) 14 (17.5) 2000 36 4(11.1) 2 (5.5) 1(2.8)  7(19.9)
Total 181 14 (7.7) 8 (4.4) 8(4.4) 30 (16.5)Total 65  7(10.7) 3(4.6) 2(31) 12(18.4)
to transfer infection among co-feeding ticks [1Bdrrelia ELISA. The sera of sheep and goats were examined by

can be horizontally transmitted from all the stages of ticks modified ELISA method [18] as follows:
to other vertebrate hosts. Nevertheless, possible transmissioMicroplates were filled with 100 pl antigen diluted in
of Borrelia by other vectors is also reported. Borreliaearbonate buffer at pH 9.6 (5 pg/ml) and incubated
were detected in larval [6], nymphal and adult stages ofrernight at 4°C. After washing 3 times with phosphatate
ticks [11, 16] as well as in other vectors such asuffer (pH 7.2) 100 pl of sera diluted at 1:200 in
mosquitoes [7]. The co-feeding might play an importarghosphatate buffer with 0.05% tween and 1% BSA was
way of horizontal transmission dorrelia burgdorferi added to each well and incubated at 37°C for 30 min.
from ticks to hosts like sheep and goats to ticks and méter triple washings, 100 pl of anti goat anti sheep IgG
pose a threat to transfer the disease to human being.  peroxidase conjugate (Sigma) was added per well, diluted
We tried to examine the antibody levels Borrelia at 1:1000. After 30 min. incubation and a subsequent
burgdorferi sensu lato in sheep and goats where humavashing, 100 ul of substrate solution (pH 5.0) with
activity is maximum, environmental factors are favourablerthophenylene diamine was added per well. The reaction
for the transmission oBorrelia and other competent was stopped with 5% 330, after 15 min. incubation.
reservoir hosts like rodents, and tick vectors are abundaAbsorbance was measured at a wavelength of 492 nm.
The study was conducted on the farms belonging to thePositive controls were considered by repeated titration
university where the students, farmers and farm workeo§ serum samples belonging to animals from a

visit frequently. geographical area with known high occurrence of infected
ticks. For negative control, we obtained serum samples
MATERIALS AND METHODS from young laboratory sheep and goats which had no

contact with ticks. Considering previous experience with
The study area consisted of grazing land, farms amtiecker board titration we established the positive titres of
small bushes adjacent to a forest. The average temperaamg-Borrelia antibodies (1 : 200 to 1 : 1600) on the basis
in summer is 25 £ 5°C and -5 £ 5°C in winter. Geographicallgf absorbance value.
the area is situated 300 m above sea level. Tick populationCut-off was determined as a value of 3 Standard deviations
is noticeable in this area as the conditions are favouratalbove the mean optical density (OD) for negative control
for population growth of tickdxodes ricinuss the major serum samples. The reproducibility of ELISA: Panel sera
species of ticks found in this locality. The sheep and goaamples were repeatedly examined (10 times) with the
are confined on farms during the winter season, while absorbance value in the ranges: <1.2; 0.5-0.8; >0.4.
summer their activity is mainly out-of-doors on grazing land. ELISA reproducibility: Coefficient of the absorbance
Blood serum samples of 181 sheep and 65 goats weaiation in all tested sera did not exceed 10%.
collected during the years 1999-2000 and examined for

the presence of arBiorrelia IgG antibodies. All investigated RESULTS AND DISCUSSION
animals were from the farm located in the eastern part of
Slovakia. Recent studies have shown that co-feeding in sheep has

important epizootological significance, but the actual

Preparation of antigen. Whole cell sonicated antigen phenomenon of the transmission of Bb in the process is
was prepared frorB. garinii (Ir 112, local strain isolated not yet clear. Sheep may not become actually infected
from Ixodes ricinusin Kosice). For strain identification with Bb, but allows co-feeding infection to take place,
SDS-PAGE electrophoresis and immunoblotting witlsince sheep complement is partially borreliacidal [12]. The
monoclonal antibodies were used . Borrelia was cultivatesfudies of Ogdeet al [15] on sheep suggest that nymphal
in BSK Il medium (sigma) at 7 day intervals. The cultur¢icks may become infected as a result of co-feeding.
was centrifuged at 10,000 g for 30 min., washed 3 timesAccording to Gernet al [5], sheep Qvis aried is a
in PBS (pH 7.2 with 5 mM MgG) and sonicated at 20 species which does not infect feeding ticks with Bb, i.e.
KHz for 3 min. on ice with 20-30 W (sonic Dysmembratorthe sheep is not reservoir competent. Furthermore, they
Dynatech. UK). The aliquot was again centrifuged added that negative results do not necessarily exclude a
10,000 g for 30 min. The supernatant was used as an antiggyecies as having a role in infecting ticks.
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