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Abstract: Epidemiological evidence confirms that helminths infection inversely correlate with allergic manifestations.
Its protective effect against allergic diseases was evaluated in this study which carried out on 204 school children
aging from 6-14 years old from El shohada center of Menouifiya Governorate. They classified into 113 children
representing the urban community and 91 representing the rural community. Comparison of both prevalence of
helminths infections and allergic diseases among children was done, and the relationship between each helminths
infection and different allergic diseases was also recorded. In addition, the serum level of ; interlukien 10,total IgE were
determined in both allergic and parasitic diseases with evaluation of eosinophilia in both conditions. Helminths
infections was significantly higher in rural, than in urban areas while the distribution of allergic diseases showed non
significant difference between rural and urban children. The occurrence of different types of allergic disecase were
significantly lower in parasite positive children p<0.001. E. vermicularis infection was the most prevalent, with
significant decrease in allergic manifestation. Also helminths infections produce significant large values of total IgE and
IL10 comparing with allergic diseases with significant level of eosinophilia in both conditions. It was concluded that the
protective effect of helminths infection may be mediated by high concentration of total IgE suggesting IgE blocking
hypothesis and enhanced helminths induced IL10 production with its suppressive effect to allergic response.
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1. Introduction al., 2011). It has been suggested that allergic symptoms
Helminths infections and allergy are the major are low in areas with increasing parasite exposure but
health problems in children in many regions with high with lower exposure. Helminthes parasites
significantly increased prevalence over the past stimulate IgE response and mediate the cytotoxic
decades especially in developed areas . The relation of activity of eosinophilis against larvae. Elevated total
helminths infection and allergy association is still IgE antibodies and eosinophils are important
controversial whether the intestinal helminths infection components of the immune resistance to allergic
can reduce the risk of or exhibit a protective effect on manifestations, so the prevalence of atopic diseases in
asthma and allergy (Blackwell et al., 2011 & Kim, developing countries with high burden of parasitic
2011). infections is much lower than industrialized nations
The immune response in both helmenths infection (Erb, 2007).
and allergic diseases are associated with elevated levels Helminthes infection enhanced IL-10 production,
of IgE, tissue eosinophillia, mastocytosis, mucus which in turn was inversely associated with allergic
hypersecretion  and CD4+ T cells responses that sensitization. These findings suggest that the anti-
preferentially secrete Th2 cytokines, IL-4, IL-5 and IL- inflammatory properties of IL-10 induced by
13 (Khalifa, 2011). According to hygiene hypothesis”, helminthes infection which inhibit the release of
Improved hygiene, increased vaccinations, antibiotic histamine by human mast cell may attenuate the
use and lack of bacterial or viral infections in early allergic response or promote tolerance (Erb, 2009 &
life leading to decrease in Thl response and there Mkhize et al., 2011).
might be an elevated Th2 response . This imbalance of The present study aim to determine if parasitic
the immune responses between Thland Th2 could be infection offers a protection against allergic diseases or
manifested as an increase in susceptibility to helminths the association between both conditions is dependant
infections and allergic disorders (Fiqueiredo et al., on local condition of exposure and sensitization in
2010 & Luebert ez al., 2011). certain area in Menoufyia Governorate with evaluation
Role of helminths infections in reducing allergy of the role of IL-10 and total IgE in controlling the
is referred to its strong regulatory effects,they are allergy.
highly prevalent, and first occur in early life in
endemic areas, So may provide a protective 2. Subject and Methods
mechanism through interference with immune related This study was carried out on two hundred
pathology (Kamal and Khalifa, 2006 & MKkhize et four school children aging from 6-14 years old from El
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Shohada city and the neighboring villages of
Menoufiya Governorates which were divided into two
groups: urban group (113) children and rural group
o1

Each child was given two questionnaires :

1- Questions asking about the allergic diseases
where the international study of asthma and
allergies in childhood (ISAAC) (Asher et al.,
1995). These question ask about asthma ,
allergic rhino conjunctivitis and allergic eczema

2- Questions asking about previous helminths
infections and anti helminthic treatment ( Astal,
2004).

All children were subjected to the following:

a) Stool examined by direct smear method
(Nascimerito and Moitinho, 2005) and modified
formalin-ether sedimentation technique (Uga et
al., 2010). Also part of stool was preserved in 2.5
% potassium dichromate for culture by test tube
and Agar plate methods for detection of nematode
larvae.

b) Pre anal swab (Nithikathkul et al., 2005).

¢) Sputum examination (Cheesbrough, 2004).

d) Gimsa stained blood films were made according
to Fleck and Moody (1998).

Complete blood count was performed to

determine the number of eosinophils using blood

cells analyzer.

e) Assessment of IL-10 level and total IgE
concentration by ELISA : Serum samples were
collected from (43) children with positive
helminthes infection and (43)children with
positive allergic manifestation in addition to
(11)control children, whose were free from any
parasitic infection or allergic disease.

Samples were prepared according to Ceyhan et
al. (2006) for measuring of IL-10 by IL-10 ELISA kit
(Ani Biotech OY Organism Laboratories Busine Unit) .
Total serum IgE concentrations were measured using
Accu Bind ELISA Kit ( Monobind I nc. Lake Forest
CA92630,USA.). According to the manufacture's
instructions .The obtained results for serum IgE level
were interpretated as more than 208IU/ml indicating
higher serum level of total IgE than normal range.

Statistical analysis: collected data were tabulated
and analysed using statistical package for social
science (SPSS) for windows version 11.0 chi square
test was used for comparison between groups . P<0.05
was considered statistically significant. Correlation
coefficient (r) used for measuring relationship between
two attributes , value of r :near zero indicates little
correlation ,+1or-1 indicates high level of correlation .

3. Results:

In the present study: prevalence of parasitic
infections in rural area was significantly higher than in
urban area as shown in table (1) (p<0.001). As regards
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allergic disease, they were lower among rural children
but no significant difference was detected, table(2)
where the prevalence of asthma, rhino conjunctivitis
and eczema were 16.4%, 17.5% and 13.1%
respectively in rural and urban areas they were 23.8%,
23.0% and 15%respectivily (»>0.05). The distribution
of allergic diseases among children having parasitic
infections whether in rural or urban children were
shown in table (3), the prevalences of different types of
allergic diseases were significantly lower in parasite
positive children (P<0.001). Regarding asthma it was
8.5% in parasite positive children versus 34.5% in
parasite negative children (P<0.001). Similar results
were recorded for rhinoconjunctivitis and eczema in
parasite positive children, they were 6.6% and 4.7%
respectively, versus 35.3% and 24.2% respectively in
parasite negative children (P<0.001)

The relationship between each helminthes
infection and different allergic diseases in this study
shown in graph (1) where allergic manifestations were
less frequent among A. lumbricoides infected children
regarding asthma and rhinoconjunctivitis  Instead of
this, non of H. nana infected children were positive
for any kind of allergic disease. On the other hand,
allergic diseases were significantly lower in E.
vermicularis positive children than negative ones. The
mean value of IL-10 recorded in this study was
significantly higher in parasite infected children
comparing with their values in children with allergic
manifestation  (P<0.001) and control children
(P<0.001) .Table (5). On the other side, the relation
was non significant between children with allergic
diseases and control children (P>0.05) where the mean
value of IL-10 in allergic children was 16.99+5.08 and
it was 20.71£1.58 in control children (Table 5).
Moreover, the correlation between serum level of IL-
10 and each parasites in parasitic infected children was
positive for A. Iumbricoides, H. nana and E.
vermicularis reaching a significant value for F.
vermicularis infection (P<0.05) (Table 4). Meanwhile
there was a negative correlation between serum level of
IL-10 and different types of allergy without reaching a
significant level with any of them.

The results of serum level of total IgE and
eosinophilic count, recorded high significant levels in
both allergic and parasitic infected children being
higher in parasitised children regarding total IgE
(»<0.001) and in allergic children regarding
eosinophillia (p<0.001) table (5). The highest level of
total IgE concentration was recorded with A.
lumbricoides infection followed by H nana then E.
vermicularis infections graph(2).

No nematode larvae were detected by test tube or
Agar plate culture methods. Also sputum examination
and blood films didn’t show any positive results for
parasitic infections.
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Table (1): Prevalence of parasitic infection among rural and urban children.

Rural (91) Urban (113)
Parasite No. % No. % X2 P. value
A. lumbricoides
+ve 9 9.9% 3 2.7% 4.77 <0.05
-ve 82 90.1% 110 97.3%
H. nana
+ve 12 13.2% 3 2.7% 8.21 <0.001
-ve 79 86.8% 110 97.3%
E. vermicularis
+ve 46 50.5% 32 38.3% 41.43 <0.001
-ve 45 49.4% 81 71.7%
Table ( 2):Prevalence of allergic diseases among rural and urban children.
Rural (91) Urban (113)
Allergic disease No. Y% No. Y% X2 P. value
Asthma (43) 15 16.4% 28 23.8% 1.69 >0.05
Rhino- 16 17.5% 26 23.0% 0.91 >0.05
conjuctivitis(42)
Eczema (29) 12 13.1% 17 15.0% 0.14 >0.05
Table (3 ):Relation between helminthic infection and allergic diseases.
Asthma o Rhinoconjunctivits ° Eczema °
Parasites 43 - 42 o | = 29 o | 2
204 [No.| % |[No.| % | Z| = [No.| % [No.| % | “ | % [No.| % [No.| % | = | =
+ve -ve 21 tve -ve 2| tve -ve =
+ve 105 | 9 85 19 |914| ol o4 7 6.6 | 98 1933 | nd o4 3 47 1100 952 | nd o
-ve 99 | 34 [343] 65 [656]| | vV [35[353] 64 |646| ™| YV 124 [242][ 75 7510 ] — ]V
Table (4): Correlation between IL-10 values in both allergic and parasitic infected children.
1L-10
R P. value
Allergic disease
Asthma -0.20 >0.05
Rhnioconjunctivitis -0.26 >0.05
Eczema -0.24 >0.05
Parasites
A. lumbricoides +0.34 >0.05
H. nana +0.19 >0.05
E. vermicularis +0.58 <0.05

Table (5): Comparison of mean value of IL-10 between parasite infected children, allergic children and control

+ve parasite +ve allergy Control F. test P. Value
(n=43) (n=43) (n=11)
X+£SD X+SD X+SD
IL-10 35.54+10.59* 16.99+£5.08** 20.71£15.8%** 32.73 P,<0.001
(between * & **)
P,<0.001
(between * & ***)
P3>0.05
(between ** & ***)
IgE 1611.2+12.93 980.5+16.83 108.3+1.34 377.62 <0.001
Eosinophilia 23.5+£1.43 31.9+0.88 4.6+0.84 659.9 <0.001
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Graph (1): Distribution ot ditterent allergic diseases
in positive and negative helminths infected
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Graph (2): Distribution of IgE concentration in
positive parasitic infected children regarding each
parasite

4. Discussion:

The ability of intestinal helminthes to manipulate
the immune system of their host towards a Th2
response has been proposed to modulate auto-immune
and allergic diseases. There is an ecologic relationship
between helminthes infection and development of
allergy (AKkdis et al., 2004 & Bodammer et al., 2011).
Moreover, it was found that helminthes infections are
associated with increase of the anti-inflammatory
cytokine I1-10 which is deficient in allergic patients
(Kim, 2011), so this cytokine may be has a role in
regulating the allergic response. In this study, the data
were used to explain the hypothesis that helminthes
infection are protective or preventive for allergic
manifestations, in addition to evaluate the role of IL-10
with its important anti-inflammatory and anti allergic
properties in this hypothesis Initially a comparison was
made between rural and urban children regarding the
prevalence of parasitic infection and allergic diseases.
It was found that parasitic infections were significantly
higher in the rural than the urban area (P<0.05) Table
(1) , mostly due to unsanitary living condition i.e
unsanitary water supply, sewage disposal, soil
contamination of foods, exposure to animals, insects
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etc.. In agreement with these findings , Gamboa et al.
(2003) & Yami et al. (2011). Helminthes infections
detected in this study in both rural and urban children
were, Ascaris lumbricoides, Hymenolypis nana and
Enterobius vermicularis. It is similar to Degeye et al.
(2003).

Allergic diseases were higher in urban than in
rural children, but didn’t reach a significant level
Table(2).This can be explain by different
environmental factors that affect development of
allergy in both communities other than cleanliness like
pollution and allergen exposure in according to the
explanation of Caralho et al. (2008) & Arnedo et al.
(2009).

Gaur et al. (2006) referred the similarities in
prevalence to matching life style in rural and urban
population in their area of study. Others found the rate
of reversible airway obstruction was higher in the
urban than the rural areas (Obihara er al, 2006 &
Ponte et al., 2011). Also, Cooper (2009) - Clavert
and Burney (2010) recorded higher prevalence of
asthma and rhinoconjunctivitis in urban than rural
areas.

The insignificant difference detected in this study
for the prevalence of eczema in both rural and urban
areas was in agreement with the finding of Haileamlak
et al. (2005) where the rural prevalence of atopic
dermatitis was similar to the urban prevalence. In
contrary, Gamboa et al. (2003) reported higher cases
of atopic dermatitis in urban area than per urban rural
ones.

It was found that the prevalence of allergic
disease (asthma, rhino conjunctivitis and eczema) were
significantly lower in parasite positive children than
parasite negative ones (P < 0.001) Table (3).
Rodrigues et al. (2008) supported these results where
they found negative allergen skin sensitivity test
among helminths infections.

The relation of eczematous allergic manifestation
and parasitic infection in this study were supported by
Schafer et al. (2005) & Flohr ef al. (2008), as they
found an inverse association between history of having
parasite and development of atopic eczema. On the
contrary, Haileamlak et al. (2005) reported that the
prevalence of atopic dermatitis tended to be increase in
children with intestinal helminthes.

Ripa et al. (2010) demonstrated that helminthis
infection of low intensity can potentiate the synthesis
of Ig.E antibodies against environmental allergen and
enhancing the allergic reactivity while the intense
helminthic infection can interfere with the allergic
response by saturation of mast cells and inhibition of
specific IgE synthesis. Neuza et al. (2010) found that
helminthes infection may be a cause of early wheezing
in small children with recent or light infection. So,
further investigation to study the role of parasites, their
soluble antigen, anti parasite anti allergen and cross
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reactive antibodies in pathogenesis of allergic disorder
should be done.

The present study revealed non significant
relation between A. [umbricoides infection and
development of allergic manifestation graph (1). This
result mostly due to low prevalence of Ascaris in
studied groups and subsequently less potent
immunoregulatory mechanisms according to Cooper et
al. (2004); Ponte et al. (2006) & Neuza et al. (2010).

On the contrary, Schafer ef al. (2005); Fallon
and Mangan (2007) & Clavert and Burney (2010)
reported an inverse association between Ascaris
infection and occurrence of wheezes and atopic
dermatitis .They refer this to the higher prevalence of
Ascaris infection recorded in their studies. Another
point of view was reported by Ripa et al. (2011) that
low intensity of Ascaris infection was associated with
increase risk of developing allergic rhino
conjunctivitis.

Obihara et al. (2006) suggested that mild
helminthic infections may leads to no or moderate
stimulation of anti — inflammatory networks and this
may result in an enhanced reaction to environmental
allergens and atopic response. Moreover, Haileamlak
et al. (2005) reported that Ascaris infection is not
related to atopic dermatitis and they suggested that the
reported inverse relation to other allergies e.g. asthma
is an organ specific immune suppression rather than
generalized immune suppression.

The study revealed that H. nana positive children
had not any type of allergy but negative children
showed asthma and rhino conjunctivits (Graph 1).
This may be explained by the low prevalence of H.
nana infection among studied groups also, possibility
of frequent or repeated antihelminthic therapy which
may explain the absence of the immunoregulatory
mechanisms. Cooper et al. , 2004 suggested a
protective effect of H. nana against all types of atopy.
In a case study on a 12 years old girl, she had suffered
from repeated allergic attacks. When these attacks had
been stopped, parasitological examination revealed H.
nana eggs in her stool Marseylia et al. (2007).

The results revealed significant relation to all
kinds of allergy being lower in E. vermicularis infected
children (Graph 1). This significant negative
association between E. vermicularis infection and
allergy was also reported by Hung et al. (2002)
(Asthma and allergic rhinitis) and Schafer ez al. (2005)
(atopic dermatitis). On the other side Wordemann et
al. (2008) reported no association between E.
vermicularis and asthma and developing atopic
dermatitis. However these results may be due to their
dependence on stool examination which is less
sensitive method for E. vermicularis diagnosis
compared to the tape test used in this study.

Role of IL-10 in helminths infection and
allergic disease:
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The mean value of IL-10 were significantly
higher in parasite positive children (p<0.001) (Table
5). Turner et al. (2008) found that African children
constitutively ~ secrete  more  immunoregulatory
cytokines (IL-10 & TGF.B) under conditions of
hyperendemic exposure to intestinal nematodes, A.
lumbricoides and T. trichura, in addition to high
cellular proliferative response to their antigens,
suggesting that gut nematodes are important mediators
of immunoregulation.

This study showed also positive correlation
between A. lumbricoides and H. nana infections and
IL-10 serum level. But this relation did not reach a
significant level this may be due to lower worm burden
and scarce parasitic infections which may affect the
level of IL-10 as mentioned by Ripa ef al. (2011). On
the other side Matera et al. (2008) noticed a
significant positive relation between A. lumbricoides
infection and IL-10 production on stimulation by A.
lumbricoides antigen. On contrary, Geiger ef al. (2002)
found significant elevation of IL-10 in A. lumbricoides
infected patients than controls. Concerning
E.vermicularis infection and IL-10 serum level, there
was a significant positive correlation (p<0.05) (Table
4).

Cooper ef al. (2008) do not support the
hypothesis that intestinal helminthes induced IL-10
expressing regulatory T cells when stimulated with A.
lumbricoides antigen. On the other side, the relation of
serum level of IL-10 and allergic disease in studied
children was negative relationship with P value >0.05
(Table 4). Many studies reported low concentration of
IL-10 in allergic patient than normal subjects (Zhenq
et al., 2010). Also Hussein et al. (2010) recorded that
IL10 is not sensitive indicator of atopy .The
immunological markers of response to allergens in
normal and diseased is the result of a balance between
allergen — specific IL-10 producing T-reg .cells and
allergen — specific Th2 cells.

It was reported that IL-10 secreting allergen —
specific T cells represented the predominant subset
with significantly high frequency in comparison to IL-
10 and IFN-y secreting T cells in healthy individuals
and was low in allergic ones. In other contrary studies
Diaz and Allen (2007) & Xu et al. (2010) reported
that IL-10 is over expressed in the skin lesions of
atopic dermatitis patients.

Regarding total IgE, immunological studies
demonstrated that, there are two different IgE
responses to helminths infections. The first of these is
the host’s defensive response to produce IgE specific to
parasite antigens. The second response is that the host
also exhibits a non-specific Th2 dependent polyclonal
synthesis of IgE which results in highly elevated total
serum IgE levels in parasitised populations (Lynch et
al., 1999).In this study the highest serum level of total
IgE was reported with 4. lumbricoides infection then
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with E vermicularis and the lowest level was with H
.nana infection similar results were also reported by
Jalalian et al. (2004). In allergic children total IgE was
also significantly higher than control children but
significantly lower than the parasitic ones. It was
reported that the polyclonal stimulus can suppress
allergic responses by reducing the production of
specific IgE antibody, resulting in an inverse
relationship between total and specific serum IgE .The
polyclonal IgE also saturates the IgE receptors on mast
cells and blocks access to specific IgE, which further
inhibits allergic reactions (Lynch et al., 1993 & 1999).

This suppressive activity may be the reason for
the diminished prevalence of allergic diseases reported
in some tropical populations (Hugal et al., 1993). On
the other side significant higher eosinophilia reported
in this study regarding allergic children than parasitic
children may attributed to elevated IL-10 level in
serum of children with positive parasitic infection
which, in turn, reduce the number of serum
eosinophils (Yazdanbakhsh ez al., 2002 & Klion and
Nutman, 2004).

Numerous studies point to the anti-inflammatory
properties of IL-10, which can inhibit the release of
histamine by human mast cells (Turner et al., 2008).
Also the down-regulation of the number of eosinophils
in circulating blood is a common finding in chronic
intestinal parasitic infections as after the migration of
intestinal larvae, there is a remarkable reduction in
eotaxin, which is essential for chemotaxis and
eosinophilia in these patients (Medeiros et al., 2006).

Lima ef al. (2002) in experimental study on
Ascaris suum observed a reduction in eosinophil count
and eosinophil peroxidase in the airways, as well as a
marked reduction in IL-4 and IL-5 in the
bronchoalveolar lavage.

Conclusion:

It can be concluded that helminths infections are
involved in the down —regulation of allergic diseases
but association between both diseases is rather
dependent on local condition of exposure and
sensitization in the area of study. This effect can be
attributed to I1-10 which showd marked increase with
helminthic infections specially the highly prevalent
ones, also polyclonal non specific IgE causing high
level of total IgE which has important role in reducing
the allergic manifestation.
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