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The levels of 1I-6 and IL-8 cytokines in blood plasma of hop growers
and farmers in conditions of long-term exposure to pesticides

The influence of pesticides on immune response and their immunomodulatory effect have
been noticed relatively recently. Health risk associated with pesticides application is mainly con-
nected with their toxic effect manifested by, among other things. immunotoxicity, which leads to
disorders in the functioning of the immune system.

Pesticides show modulatory effect on the immune system: suppressive and stimulatory
according to the type and dose of the compound and the type of antigen stimulus. Immunity sup-
pression is often observed at application of various types of plant protection means. Immunostimu-
tatory effect is connected with an increase in the development of auto-immunity and alfergic dis-
eases (2. 12, 14). Immune response is generally dependent on the interaction of antigen with im-
munocompetent cells as lymphocytes and macrophages. In order to consider immunotoxicity of
pesticides they must modulate immunological response at low concentrations. The effect of pesti-
cides, expressed by their immunotoxicity. find reflection in the modulation of the first intra-
systemic immunological barrier, manifested by the mobilization of neutrophils during the seasons
of intensive chemical treatment. Immunocompetent cells, after a direct contact with chemical
compounds (pesticides), may change their reactivity which can be expressed as cytokine produc-
tion (10, 11, 15). IL-6 i IL-8 cytokines mediate activation of many cells as lymphocytes. neutro-
phils, macrophages and immune reactions.

The aim of our study was to determine IL-6 and 1I-8 concentration in serum of farm-
ers in conditions of long-term exposure to pesticides.

MATERIAL AND METHODS

The area of Wilkéw near Pulawy was selected for the study. In this region, hops and fruit cul-
ture are dominant. which require intensive chemical treatment. The study was conducted at the end
of June and the beginning of July, directly after the period of intensive application of pesticides on
hop plantations and in orchards. The area of Witoszyn (Lublin Region) was selected as an area of
minimum pesticides use.

Survey data were collected from 238 hop growers, males aged 25-70 from the area of
Wilkéw near Pulawy. Based on an environmental survey, a division was made into 3 age groups:
25-40 (60 people); 41-55 (116 people); and 56-70 (62 people). The control group were farmers,
from the area of Witoszyn (Lublin Region), aged 25-70. Based on an environmental survey con-
ducted among 53 men, the respondents were divided into 3 age groups: 25-40 (18 people); 41-55
(22 people); and 56-70 (13 people).

Blood for the determination of selected hematologic parameters was taken into syringes with
EDTA. Hematologic tests were performed with the use of Coulter STKS (Couter Corporation,
Miami. Florida, USA). The amount of erythrocytes. leukocytes and their sub-populations, as well
as platelets. were evaluated. Blood for the determination of the level of IL-6, I1.-8 was taken into
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EDTA laboratory tubes, circulated within 6 h of sampling (3,000 r/min. for 10 min. at the tempera-
ture of 4°C). Plasma was stored until the determinations at the temperature of —20°C. The levels of
1L-6 and IL-8 in serum was determined with the use of immunoenzymatic test ELISA (OptEIA™
Human IL-6 Set and Human IL-8 Set, PHARMINGEN, USA). Tests were performed according
to the procedure stipulated by the producer.

RESULTS

During the season of the most intensive chemical treatment on hops plantations and in the or-
chards, the mean values of the number of erythrocytes among the hop growers were slightly higher
compared to those obtained in the control group of farmers. These values, however, were not
statistically significant.

The number of leukocytes in the general population of hop growers, as well as in the age
groups analysed, was slightly higher compared to the control group of farmers; however, these
differences were not significant statistically. Within individual sub-populations of lecukocytes, only
the mean values of the number of basophils and lymphocytes were significantly higher statistically
than those obtained in the control group. Mean values of the number of basophils were signifi-
cantly higher statistically (p<0.05) in hop growers, compared to farmers. An analysis of mean
values of the number of lymphocytes also showed a statistically significant increase (p<0.05) in
the group of hop growers, compared to farmers. In all the age groups analysed, mean values of the
number of basophils and lymphocytes were higher among hop growers, compared to the values
obtained for farmers. These values. however, were statistically insignificant.

Mean platelets values in hop growers were significantly lower statistically (p<0.01) than in
the control group. An analysis conducted within age groups showed statistically lower (p<0.01)
numbers of platelets in hop growers aged 41-55 (207.7), compared to the group of farmers at the
same age interval (236.5). Also in the remaining age groups (25—40 and 56-70). the number of
platelets in hop growers was lower compared to farmers. These values, too, were not statistically
significant. Table 1 shows the detailed data.

Table 1. Morphotic elements in blood in the population examined

Hematologic parameters Hop growers Farmers
examined N x+SE N x = SE

Erythrocytes 238 5370 000 % 25 000 53 4 840 000 £ 33 000
Leukocytes 238 7860.1 £ 1800.0 53 7320.1 + 1900.0

> Neutrophils 238 4198.6 + 1391.6 53 4061.6 + 1341.8

» Eosinophils 238 277.7 £ 160.6 53 289.8+179.7

» Basophils 238 66.4 + 6.4%* 53 354x26

» Monocytes 238 680.5 +90.5 53 638.0 = 96.1

» Lymphocytes 238 2666.7 £ 905.1** 53 2349.8 + 688.6
Platelets 238 209.6 + 50.0* 53 2323 +56.1

N — number of people
** p<0.05 * p<0.01 compared to the control group of farmers
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Neutrophils participating in the process of phagocytosis reach the site of initiated inflamma-
tory resoponse due to chemotactic factors, e. g. IL-8. IL-8 affects neutrophils causing chemotaxis,
stimulation of respiratory processes, degranulation and release of lysosome enzymes. Because IL-8
is a strong phagocytosis stimulator, its growth in plasma may be directly associated with the stimu-
lation of neutrophils for phagocytic processes. In our own studies, a clear increase was observed in
the level of IL-8 in plasma among hop growers (7.1 pg/ml), compared to farmers (2.4 pg/ml).

IL-6 plays a special role in the stimulation of B cells for differentiation into cells producing
antibodies. The clevated level of this cytokine in plasma. noted in our own studies, in hop growers
(4.7 pg/ml, compared to farmers (2.7 pg/ml) may be associated with an intensification of the hu-
moral response in conditions of intensive expose to pesticides. Studies conducted by Omahony in
people at age groups 20-40 (mean age 29), and over 62 (mean age 73), confirmed that both in T
cells and monocytes an increase was noted in the level of pro-inflammatory cytokines, which was
correlated with age. The level of IL-6 and TNF-a in T cells was considerably higher among the
elderly. A similar, although statistically insignificant increase in TNF-a, IL-6, IL-1b in monocytes
was observed in the same group of people (9).

Summarising we can conclude that changes noted with relation to the hematologic parameters
examined, such as: platelets, basophils and lymphocytes, may be an exponent of the potential
exposure to pesticides. During the season of intensive chemical plant treatment. a high level of IL-
6 and IL-8 in plasma observed in hop growers may be a sensitive indicator of a complex activation
of the mechanisms of humoral and cellular immune response.
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SUMMARY

The objective of the study covered: determination of the usefulness of hematologic tests in the
evaluation of exposure to pesticides and study of the levels of I11-6 and IL-8 cytokines in blood
plasma of hop growers and farmers in conditions of long-term exposure to pesticides. Data were
collected from 238 males. hop growers aged 25-70 from the area of Wilkéw near Putawy. The
control group were 53 males from the area of Witoszyn (Lublin Region), aged 25-70, who were
occupied mainly with land cultivation. Laboratory tests covered the determinations of selected
morphological parameters and the levels of 1L-6 and IL-8 in blood plasma in hop growers and
farmers. A significant decrease was observed in the number of plateiets in the general population
of hop growers, compared to the control group. The analysis of sub-populations of leukocytes
showed a statistically higher number of basophils and lymphocytes in hop growers. An increase
was noted in the plasma level of IL-8 in hop growers (7.1 pg/ml) compared to farmers (2.4 pg/mt).
An increase was also observed in the level of plasma IL-6 in people growing hops (4.7 pg/ml)
compared to farmers (2.7 pg/ml).

Poziom cytokin IL-6, 11.-8 w osoczu krwi plantatorow chmielu i rolnikéw
w warunkach dlugotrwalego narazenia na pestycydy

Zalozenia badan obejmowaly: okre$lenie przydatnosci badan hematologicznych w ocenie na-
razenia na pestycydy, zbadanie pozioméw cytokin IL-6, IL-8 w osoczu krwi plantatoréw chmielu
i rolnikéw w warunkach dlugotrwalego narazenia na pestycydy. Dane ankietowe zebrano od 238
mezezyzn w wieku od 25 do 70 lat z okolic Wilkowa k/Pulaw. Grupg¢ kontrolng stanowili m¢z-
czyzni z okolic Witoszyna (woj. lubelskie) w wieku od 25 do 70 lat, zajmujacy si¢ glownie uprawa
roli. Badania laboratoryjne obejmowaly wykonanie oznaczei wybranych parametréw morfolo-
gicznych krwi, oznaczenie w osoczu pozioméw IL-6, IL-8 u plantatoréw chmielu i rolnikow.
Obserwowano znaczace obnizenie liczby plytek krwi w populacji generalnej w poréwnaniu
z grupag kontrolna. Analiza subpopulacji leukocytow wykazala statystycznie wyzsza liczbg bazofili
i limfocytéw u plantatoréw chmielu. Wzrost poziomu IL-8 i IL.-6 w osoczu zanotowano u planta-
toréw chmielu odpowiednio 7.1 pg/ml i 4,7 pg/ml w poréwnaniu z grupg kontrolna: 2,4 pg/ml
2,7 pg/ml.



