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Abstract: Rural inhabitants are exposed to considerable amounts of pesticides from
water, soil and air. There are indications that exposure to pesticides may trigger production
of antinuclear antibodies (ANA). Therefore, the question arises about the prevalence of
ANA in this group. In 90 eastern-Polish rural inhabitants (RI) and 50 urban blood
donors (BD), the presence of ANA in serum was tested using EIA technique (Varelisa
ReCombi ANA Profile). The frequency of ANA in the RI group was 2.5-fold higher
than in the BD group (p = 0.0175). Among RI, at least one autoantibody was detected in
30% (95%CI: 20.5-39.5%). Most frequently, this was anti-dsDNA (12.2%; 95%CI:
5.5-19.0%), followed by SS-A/Ro (7.8%; 2.2-13.3%), RNP and Scl-70 (each 5.6%;
0.8-10.3%), Jo-1 (3.3%; 0.0-7.0%), Sm, SS-B/La, and CENP (each 2.2%; 0.0-5.3%).
These figures are relatively high compared to studies of other random populations. In
the BD group, at least one autoantibody was found in 12% (95%CI: 3.0-21.0%). Most
frequently, this was anti-SS-A/Ro (8%; 95%Cl: 0.5-15.5%), followed by dsDNA, RNP,
and Scl-70 (each 2%; 0.0-5.9%). Neither Jo-1, Sm, SS-B/La, nor CENP-autoantibodies
were found in this group. These figures place eastern-Polish blood donors in the middle
of the range of prevalence observed among blood donors in other countries. The
occurrence of antinuclear antibodies in eastern-Polish rural population is relatively high
compared to both eastern-Polish blood donors and other random populations. A possible
explanation for this is the long-term exposure to pesticides.
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INTRODUCTION The present study was aimed at comparing the
frequency of antinuclear antibodies in two eastern-Polish
Antinuclear antibodies (ANA) are antibodies producegopulations: exposed to pesticides rural inhabitants, and
by the immune system that are directed against variobkod donors from a big city.
structures located in the nuclei of the body’s own cells.
There is a convincing association between these antibodies MATERIALS AND METHODS
and autoimmune diseases of the connective tissue, such as
lupus erythematosus or scleroderma [19]. Production of Study subjects.The study, carried out in 2000—-2001,
ANA may be initiated by environmental chemicals [17]jncluded 2 groups: The first group (“RI") comprised 90
among these by pesticides [13]. As residents oésidents of a rural community in Lublin Region (eastern
agricultural areas are persistently exposed to pesticidesland). This community is located in an exclusively
from their environment, it appears reasonable to ask abagricultural area and there are no industrial emissions
the prevalence of ANA in this group. within the radius of 40 km. The RI group consisted of
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random persons who Vo|untari|y attended a sero|ogic'§:{1ble 1. Frequency of antinuclear antibodies among rural inhabitants
study of tick-borne encephalitis, for which Lublin Regiorf"d Plood donors.

is cpndside:e.d tter?demic 6, 7, 8]. .DethCtiOV][hOf ANAt' Waiantibody Rural inhabitants (n = 90) Blood donors (n = 50)
study, The tests addiionally were carried out in blood N % MO N % sk

samples from 50 blood donors from the city of Lublif"y @ntibody 27 300 20.5-39.5 6 12 30-21.0
(group “BD”). Lublin (population approx. 370,000) is andsDNA 11 122 55-190 1 2 059
administrative and educational centre in eastern Polarg&§-A/Ro 7 78  22-133 4 8 0.5-155
The ecological status of the city is good; there are rmenp 5 56  0.8-10.3 1 2  0.0-5.9
emis;ions of e_nvironmental pollutants known to provokeg.7g 5 56 08-103 1 2 00-59
autoimmune diseases. Jo-l 3 33 0.0-7.0 0 0 _
Methods. Serum samples were tested for autoantibodied” 2 22 0.0-5.3 0 0 B
specific to the 8 following recombinant nuclear antigens'g.S‘B/'-a 2 22 0.0-53 0 0 B
dsDNA, RNP, Sm, SS-A, SS-B, Scl-70, CENP, and Jo-£ENP 2 22 0.0-53 0 0 -

The indirect, non-competitive enzyme immunoassay Was- number of cases with positive ANA, 95% CI - 95% confidence
used (Varelisa ReCombi ANA Profile, Pharmacia &interval.

Upjohn Diagnostics Freiburg, Germany) according to th'(I'aable 2. Prevalence of antinuclear antibodies among blood donors
manu_facturer S mStrUCtlonS'_ The intensity of Imrm‘m%\ccording to various studies. Note that methods used, as well as criteria
reaction was measured using ELISA reader ELX 80§ positivity, vary from study to study.

(Bellco Biomedica Warsaw, Poland). The read-outs were

considered positive if the absorbance ratio (sample re&guntry N Method, positivity % positive Source
out divided by cut-off value) was higher than 1.4. Theman 209 I, titre 1:20 2.9 [2]
difference in ANA frequency between both groups wagalaysia 93 IIF, titre 1:40 6.5 [3]
tested for statistical significance using the double-sideds{zeqen 255 IIF, titre 1:100 8.2 [24]
test; frequencies of p_artlcular autoantlbodle_s were e_xpres;fgig | 50 EIA 12 Present study
as percentages with 95-percent confidence intervals _
(95%C|) [12]_ Belgium 485 IIF, titre 1:40 12.8 [10]
Canada 2500 IIF, titre 1:40 15.9 [11]
RESULTS USA 183 IIF, titre 1:32 16.9 9]

) ) IIF - indirect immunofluorescence, EIA - enzyme immunoassay.
In the group RI (rural inhabitants) there were 25 men

and 65 women, aged 18-82 (median 44) years. Blog@pulation belongs to the highest in its class. Table 2
donors (group BD) were all males aged 21-55 (mediafiows a review of studies previously carried out in blood
35) years. At least one autoantibody was present in 309@nors: The frequency of ANA ranged from 2.9-16.9%
of RI (95%Cl: 20.5-39.5%), and in 12% of BD (95%Cl:(median 10.5%). Our results (12%) place eastern-Polish
3.0-21.0%). Thus, the overall frequency of ANA in Riblood donors in the middle of the range (56th percentile).
was 2.5-fold higher as in BD, which was statisticallyn contrast, the prevalence of ANA among eastern-Polish
significant (p = 0.0175). The autoantibody most frequentigural inhabitants (30%) exceeds figures from most other
found in RI was anti-dsDNA (12.2%; 95%Cl: 5.5-studies of random populations. Njemimit al. [15]
19.0%), whereas among BD - anti-SS-A/Ro (8%; 95%Ctreviewed such studies, published 1977-2002. Prevalence
0.5-15.5%). Resullts for all ANA are shown in Table 1. rates reported there ranged from 5-33% with the median
of 11.2%. Our RI group with the prevalence of 30%
DISCUSSION would be placed over the 93rd percentile. Therefore, it
appears that while the frequency of ANA in eastern-
The frequency of ANA among eastern-Polish ruraPolish urban blood donors came up to expectations, it was
inhabitants was 2.5-fold higher than among blood donorsurprisingly high among eastern-Polish rural inhabitants.
This difference should be treated with some caution as itPesticides have long been an object of intensive
may result in part from age and gender distributioriomedical research with respect to their toxic and
compared to BD group, the mean age in Rl was highaHergising potential [14, 16, 32]. Recently, there has been
(44 vs. 35 years) and there were more women (A% increasing evidence that they are also capable of
0%). Both these features positively influence thg@rovoking autoimmune reactions [13], which may be
frequency of ANA [1, 25]. On the other hand, whernelated to the estrogenic activity of many pesticides [1]. In
comparing our results to other studies, it occurs that theagoopulation of Canadian farmers, Rosentstrgl. found
must be also another factor responsible for the increasad significant association between the presence of
prevalence of ANA in rural inhabitants. While the result@ntinuclear antibodies and lifetime exposure to carbamate,
obtained in our blood donors place them just in the midd@¥ganochlorine and pyrethroid insecticides, as well as to
among similar populations, the prevalence in our rurghenoxyacetic acid herbicides [18]. It has been shown
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recently that up to 30% of sources of drinking water in 4.Badach H, Majczakowa W: Skazenie $rodowiska (powietrze i
rural areas of Poland are contaminated with pesticides; fgiyicrzchnia gleby) po - opryskaniu_sadu ~wybranymi zwiazkami

. L (fjpsf roorganicznymiMed Ogo6lnal995,1, 51-58.
most cases the concentration exceeds limits recommende . Badach H, Nazimek T, Kaminski R, Turski WA: Organochlorine

by the European Union [5]. High contamination of air angesticides concentration in the drinking water from regions of extensive
the soil surface has also been observed as a resultagfculture in PolandAnn Agric Environ Me@000,7, 25-28.

F ; ; ; 6. Chmielewska-Badora J: Seroepidemiologic study on Lyme
peStICIde spraying in orchards [4] This shows that trbeorreliosis in the Lublin regioAnn Agric Environ Med 998,5, 183-186.

rural_ environment in POIanq_ is contaminated by 7. Cisak E, ChmielewskBadora J, Dutkiewicz J, Zwolinski J:
considerable amounts of pesticides. From the humarmseliminary studies on the relationship betwéerdes ricinusactivity
side, an indirect yet convincing indicator of the exposu[@’]d tick-borne infection among occupationally-exposed inhabitants of

: : I ) ; stern Polandnn Agric Environ Me@001,8, 293-295.
may be found in Polish statistics of farmers’ occupational'“t - Ve i aet Lerl b B. Zwolinki 1, Jablofski

diseases: Allergy to .pesticid-es v_vas diagnosed in 18% IQfDutkieWicz J: Study on the occurrenceBdwrrelia burgdorferisensu
all cases of occupational skin disease compensated fr@m and tick-borne encephalitis virus (TBEV) in ticks collected in
1991-1999 [20]. For the development of allergy, &ublin region (eastern Polandynn Agric Environ Me@002,9, 105-110.

[ ; ; 9. Craig WY, Ledue TB, Johnson AM, Ritchie RF: The distribution
prolonged, repeated exposure to pest|C|des IS requlreg'antinuclear antibody titers in “normal” children and adulls.

Depending on external circumstances (exposure .rou%"eumaton_ggg’zel 914-919.

mode of exposure, cumulative dosis) and individual 10.de vViam K, de Keyser F, Verbruggen G, van den Bossche M, van
susceptibility, this prolonged exposure may also lead figuville B, D'Haese D, Veys EM: Detection and identification of
autoimmune reactivity [13]. In combining the above, ou ”“”;ﬁ':j;] :t‘gl‘;%”at'?;’dggz_'ggghe serum of normal blood doauirs.
results suggest that peStIplde exposure of r_ural 'nhab'tan(ﬁl.Fritzler MJ, Pauls JD, Kinsella TD, Bowen TJ. Antinuclear,
may be responsible for increased production of ANA anticytoplasmic, and anti-Sjogren’s syndrome antigen A (SS-A/Ro)
autoantibodies that are widely accepted as markers agfibodies in female blood donolin Immunol Immunopathal 985,

; ; 36, 120-128.
autoimmune diseases. 12. Harnett DL:Statistical MethodsThird edition. Addison-Wesley,

Reading, MA, 1982.
CONCLUSION 13. Holsapple MP: Autoimmunity by pesticides: a critical review of
the state of the sciencBoxicol Lett2002,127, 101-109.
The occurrence of antinuclear autoantibodies iénéﬁbﬁﬁgglggé ';/'"ldgm problems of pesticides toxicoldgy Agric
relatively high among eastern-Polish rural population, ;5 Njemini R, Meyers I, Demanet C, Smitz J, Sosso M, Mets T: The
which probably results from long-term exposure t@revalence of autoantibodies in an elderly sub-Saharan African population.
pesticides. Clin Exp ImmunoR002,127, 99-106.
16. Perger G, Szadkowski D: Toxicology of pyrethroids and their
relevance to human heal#hnn Agric Environ Med994,1, 11-18.
17. Powell JJ, van de Water J, Gershwin ME: Evidence for the role of
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