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Abstract: Relative density (activity) of the tickodes ricinuswas determined in five
districts of the Lublin region (eastern Poland) by vegetation flagging. Tick activity
values were compared to the determined by ELISA tests seroprevalence to tick-borne
encephalitis virus (TBEV) an@orrelia burgdorferiin forestry workers and farmers
from the same areas. A significant correlation between tick activity and seroprevalence
to both TBEV andB. burgdorferi antigen was found in farmers and in the total
examined population.
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INTRODUCTION Unfortunately, the data concerning the rhythms of activity
of the tickIxodes ricinusn Poland are still incomplete; so
Tick-transmitted diseases create a serious epidemiolofac, data are available only for several hundreds localities
and clinical problem, especially in the working[10, 11, 15, 20].
environment in forestry and agriculture. In Poland, the The aim of the study was to determine the activity of
main risks are represented by the tick-borne encephaliti®des ricinuspopulation in five districts in the Lublin
virus (TBEV) andBorrelia burgdorferi sensu latéagent region (eastern Poland) and to compare this activity to the
of Lyme borreliosis), transmitted by the ticksodes results of seroepidemiologic study on tick-transmitted
ricinus which are widespread in Europe [7, 13, 16, 21Hiseases in people occupationally exposed to tick bites.
The annual incidence of borreliosis in Poland reveals a
growing tendency from 751 in 1996 to 891 in 1999, most MATERIALS AND METHODS
of them in eastern Poland [2]. The annual incidence of
TBE in Poland was 101 in 1999 [2]. Infections are Ixodes ricinusunfed adults and nympleere collected
common among people occupationally exposed to tidky flagging the lower vegetation [8, 11, 20] of peripheral
bites (forestry workers, farmers, ramblers, mushroom amadeas and inner parts of woods every two weeks from
berry pickers) [6, 12, 19]. April-October in the years 2000-2001. The relative
High Ixodes ricinusactivity may result in a growing density of active ticks was determined as a mean number
risk of tick-transmitted diseases, especially in the forestof ticks collected per one person during one hour, on one
and agricultural working environments [1, 3, 12, 19]site and assumed to be equivalent to the term “tick
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activity”. The ticks were collected in five districts of thepopulation of occupationally-exposed people (farmers and
Lublin region (number of sites/1 h determinations oforesters) (p < 0.05). Nevertheless, no significant relationship
relative density are given in parentheses): Parczew (4/12puld be found between the tick activity and percentages
Krasnik (5/9), Lublin (6/14), Zamos$¢ (5/9), Wiodawa of antibody response to the aforementioned antigens in
(2/5). A total of 49 determinations of relative density ofhe group of forestry workers.

active ticks at 22 sites were carried out. Forestry workersThe relationship between the tick activity and
and farmers inhabiting the same districts of the Lublifrequency of seropositive reactions to tick-borne agents in
region where ticks were collected were earlier examinedamined population was best seen in Krasnik district

for the presence of specific anti-TBEV and a@uirelia  where an extremely low value of tick activity (7.6) was
burgdorferi antibodies. A total of 303 forestry workersaccompanied by the lowest prevalence of seropositive
and 291 farmers were examined for the presence of amgactions with both antigens and in all examined groups.
TBEV antibodies, while 241 forestry workers and 28®%ith increasing activity, an increased frequency of
farmers were examined for the presence of Rnti-positive reactions was also observed among farmers but
burgdorferi antibodies. The serological examination wasot among forestry workers. In Lublin district, where the
carried out by ELISA test using “Enzygnost Borreliosishighest value of tick activity was noted (44.0) the highest
(Behring Germany) IgG and IgM commercial kits forantibody response of the farmers to TBEV and
detecting antiB. burgdorferi antibodies and FSME B.burgdorferi was also observed, whereas the antibody
IMMUNOZYM IgG kit produced by Immuno (Austria) response of forestry workers was in the mid-range. The
for detecting anti-TBEV antibodies. The tests wersecond highest value of tick activity (Zamo$§¢ district,
performed as described previously [1, 3]. The significan@1.6) was accompanied as well by high values of
of the correlation between tick activity andseropositive reactions in farmers.

seroepidemiological findings was tested by the non-

parametric Spearman R-test. The p-value less than 0.5 DISCUSSION

was considered significant. The analyses were performed

with the use of Statistica for Windows 4.5 package The studies ormxodes ricinusactivity were conducted

(Statsoft©, Inc., Tulsa, Oklahoma, USA). both in Poland and abroad [4, 10, 11, 15, 20] but there are
only a few publications describing the relationship
RESULTS between the relative tick density aBdrrelia and/or tick-

borne encephalitis virus infections in humans. Stafédrd
The results are summarised in Table 1. A significama. [17] demonstrated the significant correlation between
correlation between the tick activity and seroprevalence tioe high Ixodes scapularisactivity, prevalence of ticks
both TBE-virus andBorrelia burgdorferi antigen was infected withBorrelia burgdorferiand increasing number
found in the group of farmers and in the total examineaf Lyme borreliosis in the state of Connecticut, USA.

Table 1. Relationship between activity dkodes ricinusticks and frequency of seropositive reactions to tick-borne infectious agents among
occupationally exposed foresters and farmers.

District Relative  Number of persons showing the presence of antibodies to antigens of infectious agents transmitted by ticks (positive
density of reactants/total examined, percent)
active
I. ricinus Forestry workers Farmers Total (forestry workers + farmers)
ticks® TBEV® Borrelia TBEV Borrelia TBEV Borrelia
burgdorferi burgdorferi burgdorferi
Parczew 30.6 33/64 13/64 19/100 29/100 52/164  42/164(25.6%)
(51.6%) (20.3%) (19.0%) (29.0%) (31.7%)
Krasnik 7.6 6/42 6/41 6/39 3/37 12/81 9/78
(14.3%) (14.6%) (15.4%) (8.1%) (14.8%) (11.5%)
Lublin 44.0 6/26 6/29 40/60 31/60 46/86 37/89
(23.1%) (20.7%) (66.7%) (51.7) (53.5%) (41.6%)
Zamo$¢ 31.6 34/108 17/44 18/32 11/32 52/140 28/76
(31.5%) (38.6%) (56.2%) (34.4) (37.1%) (36.8%)
Wiodawa 28.0 8/63 17/63 13/60 17/60 21/123 34/123
(12.7%) (27.0%) (21.7%) (28.3) (17.1%) (27.6%)
Median 30.6 23.1% 20.7% 21.7%* 29.0%** 32.7%** 27.6%*
Mean+SD  28.4+13.1 87/303 59/241 96/291 91/289 183/594 150/530

(28.7+15.9%)  (245+9.1%) (33.0+23.8%) (31.5% +15.6%) (30.8+15.8%) (28.3 +11.6%)

3Mean number ofxodes ricinugicks collected per one person during one hour, at one site (ERE). tick-borne encephalitis. *-**: frequency of
seropositive reactions in particular districts significantly correlated with the activitpaés ricinugicks; *p<0.05, **p<0.01.
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Naumow [9] concluded that infection witBorrelia 3. Cisak E, Sroka J, Zwolinski J, Uminski J: Seroepidemiologic
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the taiga tickixodes persulcatusSuch a relationship has g 177.1a1.
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respect to bovine babesiosis in Morocco. daily consecutive flggglng samplésxp App'l Acar02000,243 695-708.
. L . 9. Naumov RL: The exploratory activity of tHgorrelia-infected
The results of this preliminary study suggest that tIq&iga tickixodes persulcatuarazitologiyal999,33, 251-256.
activity may by significantly correlated with the 10.Nowosad A, Jenek J, Glazaczow A, Wal M: Kleszcze pospolite
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