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Abstract

AIM: Intestinal parasitic diseases are commonly accompanied
with diarrhoeal symptoms and allergic reactions. Eosinophilia
occurs as a result of IL-5 synthesized from Th2 cells during
allergic reactions. IL-5 acts as a factor activating eosinophils.
The aim of this study was to compare the IL-5 cytokine
measurements in serum samples and cell cultures. And
also to compare eosinophilia observed in helminth infections
and protozoon infections accompanied with allergy.

METHODS: Twenty-three patients who presented with
diarrhoeal symptoms and allergic complaints were tested
positive for intestinal parasites, as well as 21 controls with
allergic complaints who did not have any intestinal parasites
were included in this study. IL-5 production in in vitro cell
cultures prepared by using phytohemaglutinin (PHA) to
stimulate peripheral blood mononuclear cells (PBMC)
obtained from the blood samples taken from these patients
were compared with the IL-5 level in serum. Furthermore,
the IL-5 production in protozoon and helminth infections
was also compared. Absolute eosinophil values in 1 mm³
of blood were calculated by means of peripheral smear in
both groups within the scope of the study.

RESULTS: Parasites such as helminth detected in 15
(65.2%) and protozoon in 8 (34.8%) of the patients were
included in this study. As regards the values of the sera in
both patients with parasite infection and controls, the IL-5
production was found to be higher in the cell culture
supernatant (P<0.001 and P<0.05). When the IL-5 level of
the patients with helminth parasites was compared with
that of those with protozoon, it was determined that the
IL-5 level in serum was more significant in the patients
with protozoon than in those with helminth (P<0.05). In
the study group, the patients were found to have parasites,
the percentage of eosinophil was 7.0% compared to 6.5%
in the control group. Thus, there was no significant difference
between the eosinophil values (P>0.05).

CONCLUSION: It was found that IL-5 cytokine levels in
serum samples from the patients with helminth and
protozoon displayed more measurable values as compared
to the IL-5 levels after stimulation with mitogen. It is concluded
that IL-5 acts as a triggering factor in the toxiallergic complaints

commonly seen in helminth and protozoon infections.
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INTRODUCTION
Gastrointestinal (GI) parasites play an important role in the
allergic and hypersensitive reactions. The prevalence of intestinal
protozoans and helminths in stool samples of individuals with
allergic symptoms was evaluated as a possible link between
parasites and allergy[1]. A wide variety of clinical findings related
to the whole body are encountered in parasitic diseases.
Hypersensitive reactions may start out in the host against the
chemical substances excreted by the parasites.  In addition,
allergic reactions may occur[2].
     There has been an increase in the prevalence of allergic
diseases  in the past few decades. T helper 2 (Th2) responses
associated with allergic diseases[3]. Th2 cells elaborate cytokines
such as IL-5 which works with toxic mediators of innate immune
cells. Th2 cytokine involvement in allergy makes these cytokines
attractive therapeutic targets, which protect against gastrointestinal
worms[4,5]. Immunological interventions could be designed to avoid
induction of pathology while retaining protective responses[6].
      It has been shown that strong Th2 cytokine response occurs
especially during the chronic phase of helminth infections.
Allergic reactions triggered by this Th2 response are more
commonly seen in helminth infections, and hypersensitive
reactions against the chemical substances secreted by helminths
may occur in some people[7-9]. Long-lived parasites such as
helminths, however, are more remarkable for their ability to
downregulate host immunity, protecting themselves from
elimination and minimizing severe pathology in the host[10].
     Allergic reactions may also be observed in protozoon
diseases. Ameobiasis, giardiasis, Blastocystis were reported
as the etiologic factors causing allergy in animals and human
models in some publications[1-11].
      Eosinophilia is caused by the effect of IL-5 synthesized
from the Th2 cells. IL-5 is the most important cytokine in the
transformation and development of eosinophils, and acts as an
“eosinophil activator”. One of the significant causes of the increase
in the amount of eosinophils in blood is parasitic diseases.
Toxiallergic effects of certain parasites on the host’s organism
lead to an increase especially in eosinophil numbers. Eosinophils
are effectors against parasitic targets. Both sets of diseases are
associated with a polarized Th2-type immune response, typified
by reactive cell types (eosinophils and mast cells)[12,13].
     It is suggested therefore that the function of IL-5 and
eosinophils is to protect against repeated exposure to gastrointestinal
parasites. On the other hand the eosinophilia observed may represent
an immunopathological rather than a protective response and
may merely be a consequence of the generalized inflammation
induced by the Th2 response following infection with parasites.
Th2 response is essential for the expulsion of GI helminths[14].
      Eosinophils are also responsible for considerable pathology



in mammals because they are inevitably present in large numbers
in inflammatory lesions associated with helminth infections or
allergic conditions[15,16].
    On the other hand current evidence shows a strong
association between colonic infection and inflammation with
development of inflammatory bowel disease (IBS)[17]. It has
been reported that mast cells and their inflammatory mediators
are closely associated with a number of intestinal diseases
including idiopathic IBD. Parasites induce mast cell degranulation,
release histamine. Mast cells from healthy controls don’t
produce IL-5, but mast cells from patients with intestinal
inflammatory disease could release a relatively large amount of
IL-5[18,19]. IL-5 induced by parasites may play a role in causing IBD.
     The aim of this study was to compare the IL-5 cytokine
measurements in the cell cultures of patients who presented with
allergic complaints and diarrhea and were positive for parasites in
stool examinations with the IL-5 syntheses determined in serum
samples, and to investigate eosinophilia observed in helminth
and protozoon infections accompanied with allergy and diarrhea.

MATERIALS AND METHODS
Twenty-three patients with intestinal parasites and 21 controls
who had allergic complaints and not any intestinal parasite and
diarrhea, were included in this study.
      The study group included 12 females and 11 males, aged
18-45 and 25-53 years respectively. The control group included
9 females and 12 males, aged 20-45 and 28-50 years respectively.
      IL-5 production in in vitro cell cultures prepared by using
PHA to stimulate PBMC obtained from these patients was
compared with the IL-5 level in serum. In addition, IL-5 production
in protozoon and helminth infections was also compared.

Cells and sera
PBMC and serum samples separated from 5 mL of heparinized
blood samples from the patients using the Ficoll hypaque
density gradient centrifuge method were utilized in the study.

Mitogen and proliferation assay
PBMC (83×105/mL) was incubated with PHA in RPMI 1640+10%
HuS inside 96 well tissue culture plates containing 5 mL/L CO2

for 48 h. Supernatants were taken at the end of 48 h and kept at
-20  until cytokine analysis was carried out[20].

IL-5 measurement
IL-5 levels in the supernatant and serum samples were evaluated
using the double sandwich ELISA as previously described by
Geiger et al.[21].

Eosinophil count
Absolute values in 1 mm³ of blood were calculated by means of
peripheral blood smear from the patients within the study as
well as the controls.

Statistical analysis
Results were evaluated using the Student t test.

RESULTS
Helminths were detected in 15 (65.2%) and protozoons in 8 (34.8%)
of the 23 patients (Table 1). All the patients had diarrheal symptoms.
      A comparison between the sera of the treated group and the
control group did not reveal any significant differences (P>0.05
and P>0.05). The nonspecific IL-5 synthesis determined after
stimulation with PHA was higher as compared to the IL-5 values
measured in the serum (P< 0.05) (Figure 1).
       It was also established that the IL-5 cytokine measurements
were higher in the group with protozoans than in the group with

helminths. These values were also higher as compared to the
cytokine measurements in the cell cultures (P<0.05) (Figure 2).
      The eosinophil rate was 7.0% in the study group whereas
the eosinophil rate was 6.5% in the control group. However,
significant difference could not be found between these two
groups (P>0.05) (Table 2).

Table 1  Parasites, IL-5 levels and eosinophil values in pa-
tients group

Parasites         Those with    Mean     Mean Eosinophil
 parasite  serum IL-5  PHA-IL-5          %

             infection    (pg/mL)      (ng/mL)

E. vermicularis        9          15.5     383.4          8
A. lumbricoides        1            9.98     750          9
H. nana        1          13.61     620          8
T. saginata        4          12.9     652.5          6
E. coli        3          21.15     415        2.4
I.butschlii        2          15.61     297          8
B.hominis        1          17.27     NA        4.4
G.intestinalis        2          22.35     872.5          3

(NA: Not Available).

Table 2  Serum IL-5, in-vitro IL-5 and eosinophil values in
patients with parasite infection and controls

          Serum IL-5      In-vitro IL-5  Eosinophil
(pg/mL) (pg/mL)           %

Patients with parasite     16.2       634        7.0
infection
Control     32.4       885.4        6.5

Figure 1  In vitro and serum IL-5 measurements in patients
with parasite infection and control group.

Figure 2  Comparison of IL-5 synthesis and eosinophil values
in helminths and protozoans.
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DISCUSSION
Th2 response is important in protection against and destroying
the parasites. Especially in some tropical areas, helminths were
the major immediate triggers of Th2 response[22,23].
       Pit et al. found that levels of IL-5 were induced by intestinal
helminths[24]. Protective immune responses to intestinal
nematodes could be controlled by Th2 lymphocyte responses.
Increased number of eosinophils in the GI mucosa and Th2 cell
cytokine responsible for the generation of eosinophils, were
prominent features of gastrointestinal nematode infections[25].
Herrstom et al. found that E. vermicularis were more frequently
found in children with allergic disease as defined by allergic
symptoms[26]. Sorci et al. suggested that there was an association
between the pinworms (oxyuridae, nematoda) and eosinophil
concentration[27]. Varga et al. reported that patients infected
with A. lumbricoides, had more severe allergic symptoms,
and allergic symptoms were seen in patients infected with
G. intestinalis[28].
    Previous studies, however, have shown that allergic
complaints could precede other problems in protozoon
infections. It was stated that allergic reactions also occurred in
the disease caused by G. intestinalis that lives in the digestive
tract. The relationship between allergy and giardiasis has been
shown in various publications[1-29]. In Moscow, during the
clinical studies of children with G. intestinalis infection, allergic
reactions were found in 15.7%[30].
      It was shown in some previous studies that IgG1, IgG3, IgM
and IgA syntheses were important as resisting factors against
the infection in intestinal protozoon infections such as
giardiasis[31]. The presence of anti-parasitic antibodies detected
in the serum depended on the secretion of cytokines such as
IL-4 which is also produced from Th2 cells. As high antibody
levels triggered by IL-4 in the serum, high IL-5 levels coming
from the same source of cells were found to be higher than
those from, supernatants in patients with protozoon infection.
     It was also reported that urticaria and eosinophilia were
detected in people infected with B. hominis[11]. Biedermann
et al. reported that antigens from B. hominis caused urticaria[32].
Hypersensitive (DTH) response to amebiosis delayed-type was
evaluated in C3H/HeJ mice infected with E.histolytica[33].
     It is important to measure and assess IL-5 as a cytokine
triggering eosinophilia in patients who present with allergic
complaints and whose stool examinations reveal no parasites.
It was established in this study that the IL-5 synthesis
determined in the serum samples in the group with protozoa
was  more significant than that determined in the cell cultures
in the group with helminths. Thus, eosinophilia was not only
limited to helminth infection, but also in protozoon infection.
     Eosinophils account was consisted of 2-3% of the total
leukocytes in the blood and functioned as cytotoxic effector
cells in allergic and parasitic disease, especially for the
elimination of parasites[34,35]. Eosinophilia occurred due to the
IL-5 effect that reflects Th2 cell secretion[36]. A number of studies
have shown the presence of eosinophilia in parasitic infections.
The blood eosinophils are associated with helminthic diseases.
The primary function of the eosinophil is to protect against
helminth parasites and eosinophils are responsible for a
considerable amount of inflammatory pathology accompanying
helminth infections[16-37].
       In the present study, the rate of eosinophilia was 7% in the
study group and 6.5% in the control group. Because of the
control group also had allergic complaints, no statistically
significant difference could be found between the two groups
(P>0.05).
       It has also been shown that PBMC from healthy volunteers
whose lymphocytes would not produce IL-5, failed to produce
IL-5 after stimulation with PHA[38]. Consistent with the results
of Katial et al.[38], IL-5 values obtained for 16 healthy volunteers

in the present study after stimulation with PHA were lower
than those in the group with parasite infection and the control
group.
      Parasites induce IL-5 secretion. The effect of IL-5 on IBD
should be investigated[18]. Approximately 25% of patients with
IBS had a history of infectious enteritis. Microbial agents
including parasites could increase the number of mast cells
within the colonic muscle wall, release pro-inflammatory
substances, and increase the number of inflammatory cells that
might cause IBS[17].
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