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Abstract: The frequency of anBorrelia burgdorferi antibodies in human sera of
various groups of people from the Lublin region was studied. In the indirect
immunofluorescence test (IFT) sera from 836 forestry workers and 56 farmers
occupationally exposed to ticks were examined. Fifty healthy blood donors from the
city of Lublin were examined as a control group. Forestry workers showed positive
response in 26%, whereas farmers in 11% and the control group in 6%. In ELISA test,
sera from 44 forestry workers, 217 farmers, 458 patients from the dermatologic and
neurologic clinics, and 50 blood donors (controls) were examined. A positive response
was found in 38.6% of forestry workers, 28.1% of farmers, 12.2% of patients of the
neurologic clinic, 27.1% of patients of the dermatologic clinic and in 6% of controls.
During this study, in one of an forestry workers the diagnosis of Lyme borreliosis as the
occupational disease was clinically confirmed. High percent of Bamtelia
burgdorferi antibodies found in people exposed to ticks may suggestBtratlia
burgdorferiis widespread in the forest environment of eastern Poland and that infection
often has an occupational character.
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INTRODUCTION examinations of ticks have been done to evaluate the
frequency of infected ticks in various areas of the world
Lyme disease (L.D.) is a chronic multisymptomati¢16, 22, 28, 29, 30]. The results from Poland show that
zoonosis with three clinical phases and dermatologimfection of ticks withB. burgdorferivary from 0.77% to
osteoarticular, neurologic and organ symptoms. Etiologi8.6% [16, 29]. According to a WHO report [13], all of
factor of this zoonosis is a spirochet®orrelia Europe should be regarded as an endemic area of L.D.,
burgdorferi isolated in 1982 from the digestive tract ofalthough the number of infections in particular countries
ticks and described by Willy Burgdorfer [3, 5, 6, 31]. Thevaries from several to over 100 per 100,000 inhabitants
spirochetes were also isolated from skin, cerebrospir@dr year. The frequency of specific antibodies in blood of
fluid and blood of human patients in whom specifi&Guropean populations, with special regard to Poland, is
antibodies were also found [4, 25]. Epidemiologic studieshown in Fig. 1 [23]. The range of positive results in
identified as the pathogen reservoirs small rodents livirghosen regions of Poland was from 12.2% to 16.7% [18].
in forests, and as vectors tick®des ricinusandIxodes The serologic studies performed in Europe showed that
persulcatusn Europe andxodes dammini (scapulari# populations exposed to contact with ticks (forestry
Northern America [1, 18, 19, 31]. workers and farmers) more often have specific antibodies
L.D. is common worldwide and is associated with areagainsB. burgdorferithan the rest of population [23].
inhabited by ticks [14, 27]. Since the first isolationBof Routine diagnostics of borreliosis in man is based on
burgdorferifrom Ixodes dammininumerous bacteriologic the determination of the level of specific antibodies of
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o Figure 2. Results of seroepidemiologic survey by immunofluorescence
R test (IFT) in occupationally exposed people and control group.
* Significantly greater compared to the control group (p < 0.01).
A Szczecin district 12.2%
B Slupsk disrict 200% France), or ELISA IgM and ELISA 1gG “Enzygnost
sztyn distric X e .
D Sywa);ki district 234% Borreliosis” Behring, Germany). In IFT, whole cells of
E Raystol cletrict 18.8%, 49.7% the reference straiBorrelia burgdorferiB31, isolated in
G Jelenia Gora district 71.7% USA, were used as an antigen and fixed on a slide. After
H  Lublin region examined in this study

incubation with sample sera, antiglobulin antiiesd
labelled with fluorescein were added and bright complexes
Figure 1. Incidence of antBorrelia burgdorferi antibodies in human were searched for in fluorescence microscope.

sera in Poland and other European countries. Numbers concerningln immunoenzymatic assays, detergent extract from a
occupationally exposed groupshinld face According to Prokopowicz . . ! .
[14], modified. mix of membrane proteins from PKo straBorrelia
afzelii, isolated in Europe from skin, was used as an

antigen. The mixture of antigens includes at least the

IaM and 146G ¢l inlv in blood b inal f .groteins: 100 kD, 41 kD, 39 kD, Osp A, Osp B, Osp C
givrand g’ classes, mainly In blood, cerebrospinal Ul 17 ko This ensures very high sensitivity of the assay
and synovial fluid. The methods commonly used ar.

— . ik subsequent phases of the disease. Specificity was
indirect immunofluorescence test (IFT) and ELISA. increased by the addition Gfreponema phagediens

The aim of the present study was an evaluation of thérasonificate in sample buffer which decreases
frequency of antibodies arerrelia burgdorferi in  frequency of cross reactions.
human sera collected from forestry workers, farmers andin IFT, 942 sera were examined: 836 sera from forestry
patients of the neurologic and dermatologic clinic frorworkers, 56 from farmers and 50 from the control group.

the Lublin region. Immunofluorescence test was read in fluorescence
microscope JENAMED 2. A result was considered as
MATERIALS AND METHODS positive if in titre 1/160 or higher bright complexes were
found.

Altogether, samples of 1,711 human sera wereIn ELISA, 769 sera were examined: 44 sera from
examined in this study. Sera were collected from 1,13@restry workers, 217 from farmers, 96 from patients of
persons occupationally exposed to ticks (880 forestdermatologic clinic, 362 from patients of the neurologic
workers and 273 farmers), from 458 patients suspectedabihic, and 50 sera from the control group. Assay was read
L.D. (362 from neurologic clinic and 96 from dermatologién ELISA reader with filter 450 nm. A result was
clinic), and from 100 blood donors (healthy inhabitants afonsidered as positive if absorbance was greater than cut-
the city of Lublin) who were considered as the contrgff evaluated according to instruction. The frequency of
group. Forestry workers came from five districts angesults in particular groups was compared with the control
farmers from four districts of the Lublin region. Beforegroup using chi-square test.
serologic examination, the epidemiologic anamnesis was
performed. This included questions about profession, RESULTS
place and time of work, contact with animals, tick bites
and symptoms concerning skin, nervous system andResults of indirect immunofluorescence test (IFT).
osteoarticular system. In epidemiologic anamnesis, 90% of forestry workers

Sera were examined with quantitative indirect immungxamined by IFT stated to have been bitten by ticks. As
fluorescence test (IFT) “Lyme Spot IFbipMerieux much as 26% of forestry workers showed the positive
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Table 1.Results by ELISA test in particular classes of antibodies.

404 39%
*%
Group N IgM 19G IgM and
positive positive 19G
30 4 28% o700 positive
** * Forestry workers 44 0,2% 2,5% 1,1%
Farmers 217 0,4% 2,1% 0,3%
20 A
Neurology patients 362 0,5% 0,6% 0,1%
12% Dermatology patients 96 0,7% 1,7% 0,3%
10 | Control group o o o
6% (blood donors) 50 0.2% 0,4% 0.0%
0 ; : : : ) . . .
Fw F NeP DeP ce The first cases of L.B. in Poland were described by

Figure 3. Results of seroepidemiologic survey by ELISA inJamlSZkleWICZ and Kieda 1987 [15]. Next, Szechifiski

occupationally exposed people, patients and control group. FW: foresfy al.described an e”qemlc region of tick spirochetosis in
workers; F: farmers; NeP: neurologic patients; DeP: dermatologifie forest area of Pita district (northern Poland) [26]. The

patients; CG: control group. *-** Significantly greater compared to th&tudies conducted in subsequent years evidenced that
control group: *p < 0.01, ** p < 0.001. those most exposed in Poland are people living in the
following endemic regions: Bialowieza Forest, Bialystok
reactions with th@orrelia burgdorferiantigen in the IFT.  area, Mazury Lake District, Suwatki area (north-eastern
Farmers showed 11% of positive reactions and contmbland) and Karkonosze Mountains (south-western Poland)
group 6% (Fig. 2). The incidence of positive results ip11, 12]. Seroepidemiologic stied in the Biatowieza
forestry workers was significantly greater compared to tfgorest showed 49.7% positive results in inhabitants and
control group (p<0.01). 60-70% in forestry workers [12, 21, 24]. In the Karkonosze
Mountains, 71% positive responses were found in forestry

Results of ELISA. In ELISA, positive results were workers [9]. Our earlier studies in the years 1994-1996,
found in 38.6% of forestry workers and in 28.1% operformed in the Lublin region, showed 23.7% positive
farmers. Patients from the neurologic clinic showegksults in occupationally exposed people. This result does
positive response in 12.2%, patients from dermatologifot seem to indicate the Lublin region as being an
clinic in 27.1%, and control group in 6% (Fig. 3). endemic region [7, 8].

The frequency of positive ELISA reactions was Data from literature shows high numbers of seropositive
significantly higher in forestry workers (p<0.001),results in groups at risk (people occupationally exposed to
farmers (p<0.001) and dermatologic clinic patientsicks, mainly forestry workers and farmers) [10]. In
(p<0.01) compared to the control group. Results efarious European countries the frequency of antibodies
ELISA in particular classes of antibodies are shown igntiBorrelia burgdorferiin risk groups ranged from 19%
Table 1. Positive results in IgG class were higher than i the Netherlands, 22% in Switzerland, 26% in Sweden,
IgM class. This may suggest the presence of lon84% in Bavaria, to 43% in Croatia. In general populations
standing phase of borreliosis or signs of past infection. the values of positive results were lower and ranged from

2% in Sweden to 9.7% in Croatia [13]. In serological
Clinical case of occupational Lyme borreliosis.
During this study, the diagnosis of Lyme borreliosis as an

occupational disease was clinically confirmed in on&able 2. Antibodies toBorrelia burgdorferiin serum of a forestry
worker from National Park in Zwierzyniec with clinically diagnosed

forestry worker from Roztocze National Park inyg ciosis.

Zwierzyniec. In the years 1994-1996, aBtrrelia

burgdorferi antibodies had been detected in patientlsitials Year  Date of Results

serum by ELISA both in IgM and IgG classes. After of birth  examination

treatment, a significant decrease of antibody level in boghm. 1968 94.10.10 ©)

classes of immunoglobulins was found. The results are :

shown in Table 2. 95.12.04 'aMe) 96 )
96.01.08 IgM (+++) I9G (-)

DISCUSSION 96.01.28 IgM (++++) 1gG (+)

96.08.29 IgM (+) I9G (-)

The highest number of cases of L.B. is noted in USA,
where the disease is found in all states. In Far East (Japan 97.10.10 IgM () 19G ()
and China), Australia, South America and Western AflqcaBiomerieux IFT;? Biomedica ELISA qualitative’ Biomedica ELISA

the disease is diagnosed less frequently. In Europe, Higuantitative (from 1 to 4 plusesBehring ELISA (IgG: quantitative -
disease was found in almost every country [11]. units per ml, IgM: qualitative)
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Study performed in Poland by Anust al. [2], among 12. Flisiak R, Prokopowicz D: Zagrozenia endemiczne borelioza z

veterinary staff, forest workers, farm workers from Stat%ymewregionie Puszczy Biatowieskiej. Przegl Epid1994,48, 210-217.
’ ’ 13.Flisiak R, Zabicka J: Sytuacja epidemiologiczna boreliozy z

farms and hunters, antibodies aBti-burgdorferiwere |, e w EuropiePrzegl Epid1995,49, 375-379.
found in 17.7% of sera in Suwalki district, 16.7% in 14. Gustafson R: Epidemiological studies of Lyme borreliosis and
Krosno district and 14.4% in Olsztyn district. tick-borne encephalitiScand J Infect Di$4994,Suppl 92, 1-63.

Results of our study suggest that L.D. in Poland m%la Januszkiewicz J, Kieda A: Przypadki boreliozy z Lyme na

h ional ch he f f .. Pomorzu ZachodninRrzegl Epid1987,41, 324-329.
ave an occupational character. The requency o posmvelG.Jenek I, Glazaczow A: Ocena wystepowania kretkéw Borrelia

results found by us in an non-endemic region was high@rrgdorferi sensu latow kleszczachixodes ricinusw wybranych
than that reported by Anusat al. [2] and close to that rejonach Wielkopolski metoda fancuchowej reakeji polimerazy (PCR).
from Bavaria [20], thus confirming the view that LymeP™2e9! Epid1996,50, 383-386.

. . 17. Kondrusik N, Daniluk J, Hermanowska-Szpakowicz T:
borreliosis is often a work-related disease. Poréwnanie testéw serologicznych ELISA firmy Biomedica GES.m.b.H.

i Viro-Immun Labor Diagnostica GmbH w diagnostyce boreliozy
CONCLUSION (doniesienie wstepne). Przegl Epid1995,49, 257-260.
18. Matuschka FR, Eiffert H, Ohlenbusch A, Spielman A:
High percentage of arlerrelia burgdorferiantibodies ﬁé?ﬁrlg ',23535 ﬁeif :§’i'§1§§ﬂ$’§ llgszlzn;e disease transmission in
found in people occupationally exposed to ticks may 19. Matuschka FR, Fischer P, Heiler M, Blumcke S, Spielman A:
suggest thaBorrelia burgdorferiis widespread in the Stage associated risk of transmission of the Lyme disease spirochete by

; ; - Eyropearixodesticks. Parasitology Re4992,78, 695-698.

forest environment of eastern Poland, and that |nfect|6:1’1'20. Neubert U, Munchhoff P. Volker BBorrelia burgdorfer
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