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Abstract: Objectives: Asthma is the most prevalent respiratory disease, caused by chronic bronchial inflammation. 
Cytokines are known to play an important role in the pathophysiology of asthma. This study aimed to compare in-
terleukin-4 (IL-4) and interleukin-10 (IL-10) gene polymorphisms between Iranian pediatric asthmatic patients and 
healthy controls and to investigate IL4 and IL10 gene variations in children with atopic and non-atopic asthma phe-
notypes. Methods: In this prospective case-control study, a total of 95 unrelated pediatric asthmatic patients were 
recruited according to the Global Initiative for Asthma (GINA) criteria. The control group comprised two subgroups 
of 538 and 491 healthy individuals, undergoing IL4 and IL10 polymorphism assessments, respectively. The IL4 
-589C/T (rs2243250) and IL10 -592A/C (rs1800872) gene polymorphisms were evaluated using the tetra-primer 
amplification refractory mutation system-polymerase chain reaction (ARMS-PCR) assay. Results: The findings indi-
cated a significant difference in IL4 gene polymorphisms at position -589 between the asthmatic and healthy con-
trol groups. However, no significant difference was found in terms of IL10 gene polymorphisms, and they were not 
associated with atopy in the patients. Conclusion: The IL4 -589C/T polymorphism (rs2243250) can be a risk factor 
for asthma susceptibility, whereas the IL10 -592A/C polymorphism (rs1800872) is not a risk factor in the Iranian 
pediatric population. The results also showed that these polymorphisms are not risk factors for atopy in asthmatic 
children.
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Introduction

Asthma is a chronic inflammatory disease of 
the airways, characterized by reversible airway 
obstruction, hyperresponsiveness, and inflam-
mation. To date, two asthma phenotypes have 
been described, including atopic asthma asso-
ciated with immunoglobulin E (IgE) production 
and non-atopic asthma [1, 2]. A positive skin 
prick test (SPT) can distinguish between these 
two phenotypes, with a positive response rep-
resenting atopic asthma [3]. Increased IL4 and 
IL5 gene expression, activated T cells, eosino-
phils, and high-affinity IgE receptor-bearing 
cells have been described in bronchial biopsy 
samples, collected from atopic and non-atopic 

asthmatic patients. Although increased IL-4 lev-
els have been only detected in the bronchoal-
veolar lavage specimens of patients with atopic 
asthma [4], this finding might suggest a shared 
pathophysiological mechanism underpinning 
the two variants [5]. 

Viruses and aeroallergens are two major envi-
ronmental triggers of airway inflammation in 
asthma, causing bronchial hyperresponsive-
ness by assembling type 1 helper (TH1) and 
TH2-associated cytokines, respectively [6]. 
These cytokines promote eosinophilic airway 
inflammation, mucus overproduction, bronchial 
hyperactivity, and IgE synthesis [7]. T lympho-
cytes, mast cells, and basophils secrete IL-4, 
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which plays a significant role in the production 
of IgE by B cells, as well as differentiation of 
naive T cells into TH2 [6, 8, 9]. Generally, IL-4 is 
recognized as a typical pleiotropic Th2 cyto-
kine, involved in IgE-dependent inflammatory 
reactions. The IL4 gene resides on chromo-
some 5q (5q31-33), where many single-nu- 
cleotide polymorphisms (SNPs) have been 
described. 

The IL4 SNPs have been reported in patients 
with allergic diseases in numerous countries. 
Several SNPs have been reported in the pro-
moter region, located upstream of the tran-
scription start site of IL4 gene, including 
C-590T, C-285T, A-81G, and C-589T. Addi- 
tionally, some studies have confirmed that dif-
ferentiation of C to T cells at 589 loci of IL4 
gene can lead to an increase in the concentra-
tion of total serum IgE. Consequently, it has 
been inferred that the single nucleotide variant 
(C-590T) in the IL4 promoter region is associ-
ated with asthma in both children and adults 
[9-14]. Nevertheless, it is important to note 
that studies on different populations have 
yielded variable results [15] and that determi-
nation of SNPs associated with atopy is a chal-
lenging task [16, 17]. 

Regulatory T cells (Treg cells) play a pivotal role 
in coordinating immune responses to maintain 
and acquire immune tolerance to allergens 
through several mediators, especially IL-10. 
Generally, IL-10 is one of the key immune sys-
tem regulators, modulating both innate and 
humoral immunity. It is an anti-inflammatory 
cytokine [18], secreted by TH1, TH2, mono-
cytes, and tissue macrophages. The most 
essential function of IL-10 is the inhibition of 
inflammatory cytokines, such as IL-1, IL-6, 
tumor necrosis factor-α (TNF-α), and inter- 
feron-γ (IFNγ), as well as cytokines related to 
allergic inflammation, including IL-4 and IL-5 
[14, 19, 20]. 

In allergic patients, the production of IL-10 is 
reduced. Meanwhile, the IL10 gene is one of 
the candidate genes for asthma, located on 
chromosome 1 (1q31-1q32). Three SNPs in the 
promoter regions of IL10 gene, namely, rs- 
1800896 (-1082A>G), rs1800871 (-819C>T), 
and rs1800872 (-592C>A), have been linked  
to effective IL-10 production [15, 21]. More- 
over, the -592C/A variation of IL10 gene is 
associated with higher serum levels of IgE in 

asthmatic patients, who are homozygous or 
heterozygous for the SNPs [18, 21]. However, 
the effects of IL10 gene polymorphisms on 
asthmatic patients from different populations 
remain unknown [14, 15].

The current study aimed to identify and com-
pare IL4 (589C/T) and IL10 (592A/C) gene 
SNPs between asthmatic children and healthy 
controls and to investigate whether these varia-
tions are associated with atopy.

Materials and methods

Study population

This prospective case-control study was per-
formed on 95 unrelated asthmatic patients, 
who were referred to the Allergy Clinic of 
Children’s Medical Center, Tehran, Iran. Diag- 
nosis of asthma was established according to 
the Global Initiative for Asthma (GINA) 2023  
criteria [22]. The diagnosis was based on the 
presence of variable respiratory symptoms, 
such as wheezing, chest tightness, shortness 
of breath, and cough, along with confirmation 
of variable airflow limitations, based on one or 
more of the following tests in children >5 years: 
(1) positive bronchodilator reversibility test, 
indicated by an increase in the forced expirato-
ry volume in 1 second (FEV1) >10-12%; (2) posi-
tive exercise challenge test, characterized by a 
decrease in FEV1 >10-12% or peak expiratory 
flow (PEF) >15%; (3) average daily diurnal PEF 
variability >13% in children; (4) increase in 
FEV1 >12% or 200 mL of the predicted value 
after four weeks of anti-inflammatory treat-
ment; and (5) a clinical diagnosis of asthma by 
an allergist. 

The exclusion criteria were chronic pulmonary 
diseases other than asthma, congenital heart 
disease, cystic fibrosis, inborn errors of immu-
nity, prematurity, and history of neonatal inten-
sive care unit (NICU) admission with intubation. 
We evaluated 75 patients for atopy using the 
SPT test to identify common aeroallergens and 
food allergens. Patients showing a wheel diam-
eter of ≥ 3 mm to at least one allergen extract 
were classified as atopic [23], whereas pa- 
tients with no skin reaction were considered 
non-atopic. 

In this study, IL4 (589C/T) and IL10 (592A/C) 
gene polymorphisms were assessed in 538 
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Table 1. Primers used in the tetra-primer ARMS-PCR technique
Loci SNP Oligo Primer sequencing (5’-3’) Tm (°C) Amplicon (bp)
IL-4 rs2243250 (C/T) IC-F AGCCTAGGCAACATAGTGAGACTCTTATC 60.7 466 bp

IC-R CAGGTGGCATCTTGGAAACTGTC 61.7
Wild Allele-R AAACACCTAAACTTGGGAGAACATTTTC 61.7 133 bp

Mutant Allele-F TCTCCTACCCCAGCACTGGTGA 62.8 382 bp
IL-10 rs1800872 (A/C) IC-F AAGCTTTCAGCAAGTGCAGACTACTC 60.5 402 bp

IC-R GGTTCTCATTCGCGTGTTCCTAG 60.9
Wild Allele-R TTCCAGAGACTGGCTTCCTACGGT 63 172 bp

Mutant Allele-F ACATCCTGTGACCCCGCCTATC 63 275 bp

and 491 unrelated healthy controls, respective-
ly. These individuals, as well as their first-degree 
relatives, did not report a history of atopy or 
autoimmunity. The control group was selected 
among blood transfusion clients, as they repre-
sent healthy individuals in the community. We 
also made sure that genetic polymorphisms in 
the control group were not influenced by age.

Written informed consent was obtained from 
the parents or legal guardians of all patients, 
and the Ethics Committee of Tehran University 
of Medical Sciences approved the study (Ethics 
Committee Reference No.: IR.TUMS.CHMC.
REC.1398.033).

Molecular methods

After obtaining written consent from the partici-
pants, a 5-cc whole blood sample was collect-
ed in ethylenediaminetetraacetic acid (EDTA) 
tube to evaluate the gene polymorphisms. 
Additionally, 2 cc of the serum was collected 
separately for the serum total IgE tests. Total 
genomic DNA was extracted from the peripher-
al blood of all participants using the salting-out 
method, as previously described [24]. To ensure 
the quality of extracted DNA, optical densities 
(ODs) were determined at 260/280 nm, and 
DNA concentrations were measured using a 
NanoDrop 2000 spectrophotometer (Eppen- 
dorf, Germany). Moreover, amplification of IL4 
-589C/T (rs2243250) and IL10 -592A/C (rs- 
1800872) SNP regions was performed using 
polymerase chain reaction with sequence  
specific primers (PCR-SSP), as previously dis-
cussed [25]. 

The isolated DNA was amplified using a Techne 
Flexigene thermal cycler (Rosche, Cambridge, 
UK) under the following conditions: initial dena-
turation at 94°C for two minutes, denaturation 

at 94°C for 10 seconds, annealing and exten-
sion at 65°C for one minute (10 cycles), dena-
turation at 94°C for 10 seconds, annealing at 
61°C for 50 seconds; and extension at 72°C  
for 30 seconds (20 cycles). The presence or 
absence of PCR products was visualized via 2% 
agarose gel electrophoresis using an ultraviolet 
transilluminator. Amplification was carried out 
using the Techne Flexigene thermal cycler 
(Roche, Cambridge, UK). The characteristics of 
the primers are presented in Table 1. The PCR 
products were analyzed via 2% agarose gel 
electrophoresis; the results were excluded if 
the quality of the agarose gel was deemed 
unacceptable.

Statistical analysis

The association between genotypes and vari-
ables was evaluated using the Chi-square test. 
The genotype frequencies were determined in 
the patient and control groups, using student’s 
t-test; a P-value <0.05 was considered statisti-
cally significant. The odds ratios (ORs) and 95% 
confidence intervals (CIs) were also measured 
in a multivariate logistic regression analysis.

Results

A total of 95 children with asthma (64.4% males 
and 35.6% females) were recruited in this 
study. The age range of the patients was 2.5-16 
years. The results indicated a significant asso-
ciation between sex and the presence of asth-
ma. Atopic dermatitis, food allergies, and aller-
gic rhinitis were observed in 35%, 22%, and 
67% of the patients, respectively. 

IL4 genotype frequency

The allele frequencies of IL4 -589C/T (rs- 
2243250) were compared between asthmatic 
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Table 2. Genotype and Alleles frequencies of IL-4 polymorphisms in asthma children in comparison 
with normal controls

Loci Genotypes or Alleles Children with asthma 
(n=95), N (%)

Controls (n=538), N 
(%) p-value

IL-4 C 128 (85.3%) 684 (63.6%) 0.000
T T 392 (36.4%)

rs2243250 (C/T) CC (Wild type) 67 (70.5%) 148 (27.5%) 0.000
CT (Heterozygote type) 26 (27.4%) 388 (72.1%)
TT (Homozygote type) 2 (2.1%) 2 (0.4%)

Table 3. Genotype and Alleles frequencies of IL-10 polymorphisms in asthma children in comparison 
with normal controls

Loci Genotypes or Alleles Children with asthma 
(n=95), N (%)

Controls (n=491), 
N (%) p-value

IL-10 A 66 (34.7%) 299 (30.4%) 0.243
C 124 (65.3%) 683 (69.6%)

AC (Heterozygote type) AA (Wild type) 11 (11.6%) 41 (8.4%) 0.471
AC (Heterozygote type) 44 (46.3%) 217 (44.2%)
CC (Homozygote type) 40 (42.1%) 233 (47.5%)

children and healthy controls (Table 2). The 
genotype and allele frequencies of IL4 gene  
at -590C/T locus were significantly different 
between the two groups (P=0.001 and P= 
0.001, respectively). The most significant posi-
tive allelic association with asthma was attrib-
uted to IL4 -589C allele. The present results 
indicated a significant correlation between IL4 
-589 polymorphism and asthma. 

The most frequent genotype in children with 
asthma was the IL4 CC genotype at position 
-589, with a significant difference between the 
groups (70.5% of the patients vs. 27.5% of the 
controls; P=0.001). The homozygous TT geno-
type for this variant was detected in 2.1% of  
the patients versus 0.4% of the controls. 
Additionally, a significant difference was ob- 
served in the heterozygous CT genotype bet- 
ween the patient and control groups (27.4% vs. 
72.1%) (Table 2). The probability of asthma in 
children with C allele was 3.33 times higher 
than that of children with T allele, and the dif-
ference was statistically significant (OR=3.33, 
95% CI: 2.86-5.33). 

IL10 genotype frequency

The IL10 -592A/C (rs1800872) allele frequen-
cy and genotypes were compared between 
asthmatic children and healthy controls (Table 

3). No significant differences were observed  
in terms of IL10 -592A/C allele frequency 
between asthmatic children and healthy con-
trols (P=0.903) (Table 3). Moreover, the geno-
type frequency of IL10 gene at -592A/C locus 
was not significantly different between asth-
matic children and the controls (P=0.544). 
Among children with asthma, 46.3% were het-
erozygous for the AC genotype, 11.6% were 
homozygous for the A genotype, and 42.1% 
were homozygous for the C genotype. In the 
control group, the frequencies of AC, AA, and 
CC genotypes were estimated at 44.2%, 8.4%, 
and 47.5%, respectively. 

Genotype frequencies in children with atopic 
and non-atopic asthma 

The atopic status of patients with asthma was 
evaluated using the SPT test. The SPTs were 
performed on the forearm for 21 inhalants and 
food allergens in the patients, as well as posi-
tive and negative controls. The following aller-
gens were used in this study: tree mix, grass 
mix, weed mix, mites (Dermatophagoides pter-
onyssinus and Dermatophagoides farina), co- 
ckroaches, Alternaria Alternaria, Penicillium, 
Aspergillus mix, Cladosporium, feather, cat fur, 
wheat flour, soya, cow’s milk, egg (whole), wal-
nut, hazelnut, peanut, codfish, and tomatoes. 
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Table 4. Genotypes and Alleles frequencies of IL-4 polymorphisms in atopic asthma patient in com-
parison with non-atopic asthma children

Loci Genotypes or 
Alleles

Atopic asthma children 
(n=37), N (%)

Non-atopic asthma children 
(n=38), N (%) p-value

IL-4 C 61 (82.4%) 67 (88.2%) 0.322
T 13 (17.6%) 9 (11.8%)

rs2243250 (C/T) CC 25 (67.6%) 29 (76.3%) 0.476
CT 11 (29.7%) 9 (23.7%)
TT 1 (2.7%) 0 (0%)

Table 5. Genotype and Alleles frequencies of IL-10 polymorphisms in atopic asthma patient in com-
parison with non-atopic asthma children

Loci Genotypes or 
Alleles

Atopic asthma children 
(n=37), N (%)

Non-atopic asthma children 
(n=38), N (%) p-value

IL-10 A 27 (36.5%) 27 (35.5%) 0.903
C 47 (63.5%) 49 (64.5%)

rs1800872 (A/C) AA 3 (8.1%) 5 (13.2%) 0.374
AC 21 (56.8%) 17 (44.7%)
CC 13 (35.1%) 16 (42.1%)

Atopy was confirmed by a positive reaction 
(wheal diameter of 3 mm or higher than the 
negative control) to one or more allergens. The 
patients were considered to have atopic asth-
ma if they had at least one positive SPT result; 
otherwise, they were considered non-atopic. 
Overall, 75 out of 95 patients in the age range 
of 4-16 years underwent SPT, which indicated 
37 cases of atopic asthma and 38 cases of 
non-atopic asthma; these subgroups were mat- 
ched in terms of sex, age, and family history of 
allergic diseases. 

Moreover, the frequencies of IL4 (-589) and 
IL10 (-592) genotypes and alleles were investi-
gated in patients with atopic asthma and non-
atopic asthma (Tables 4, 5). The homozygous 
CC genotype of IL4 gene was observed at posi-
tion -589 in 66.7% of patients with atopic asth-
ma and 76.3% of patients with non-atopic asth-
ma (OR=1.58, 95% CI: 0.634-3.973, P=0.476). 
No significant difference was found regarding 
heterozygous CT and homozygous TT geno-
types between the two groups (35.5% and 2.3% 
in atopic asthmatic patients vs. 23.7% and 0% 
in non-atopic asthmatic patients, respectively). 

On the other hand, the analysis of IL10 gene 
polymorphism at position -592 revealed that 
58.3% of patients with atopic asthma were het-
erozygous for the AC genotype, 36.11% were 

homozygous for the C genotype, and 5.5% were 
homozygous for the A genotype. In non-atopic 
asthmatic patients, the frequencies of AC,  
CC, and AA genotypes were measured to be 
44.7%, 42.2%, and 13.6%, respectively (OR= 
1.043, 95% CI: 0.555-2.031, P=0.544). The 
results indicated that IL4 (-589) and IL10  
(-592) gene polymorphisms were not associat-
ed with atopy in asthmatic patients (P>0.05). 

Comparison of the serum IgE level between dif-
ferent IL4 genotype groups at -589C/T locus in 
asthmatic patients and also atopic and non-
atopic asthmatic patients showed no signifi-
cant difference in terms of the IgE level between 
the CC, CT, and TT genotypes (mean total IgE of 
asthmatic patients were, 164.77 IU/mL in CC 
genotype and 179.38 IU/mL in CT genotype, P 
value: 0.867). Similarly, a comparison of serum 
IgE levels, between different IL10 genotype 
groups at -592A/C locus showed no significant 
difference in asthmatic patients or the two sub-
groups of asthmatic patients (mean total IgE of 
asthmatic patients were, 106.60 IU/mL in AA, 
214.25 IU/mL in AC, and 131.63 IU/mL in CC, P 
value: 0.811).

Discussion 

In this study, we first analyzed two SNPs of IL4 
gene polymorphism in 95 asthmatic children 
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and 538 healthy individuals in the control 
group. Additionally, we examined 491 individu-
als in the control group for IL10 gene polymor-
phism. Next, we compared the genotype and 
allele frequencies between atopic asthmatic 
and non-atopic asthmatic patients. Our findings 
revealed a significant difference between asth-
matic children and healthy controls regarding 
the IL4 gene SNPs. However, there was no sig-
nificant difference regarding the IL10 gene 
SNP. Also, there was no significant difference 
between the two SNPs in patients with atopic 
and non-atopic asthma.

The IL4 gene polymorphism (-589C/T), located 
in the promotor region of IL4 gene, has been 
found to be associated with asthma [11, 12, 
26]. Compared to the C-589 variant, the T-589 
allelic variant is associated with an increased 
production of IL4 gene. Several case-control 
studies and meta-analyses have reported the 
higher frequency of T allele in the C-589T pro-
moter region of the IL4 gene, as well as the 
higher frequency of homozygous TT genotype in 
patients with asthma compared to normal sub-
jects [9, 13, 14]. Additionally, a significant rela-
tionship was detected between the T allele in 
the asthma group and the increased risk of 
asthma in pediatric and adult patients of differ-
ent ethnicities [27, 28]. However, Zhang et al. 
showed no significant association between IL4 
gene promoter polymorphisms and asthma in 
Chinese children [29]. Meanwhile, a meta-anal-
ysis by Zheng X-Y suggested that homozygous 
individuals for the CC allele had an increased 
risk of asthma compared to T-allele carriers 
[15]. In our study, we found that the C allele of 
IL4 -589C/T polymorphism (rs2243250) was 
associated with asthma. 

In a meta-analysis by Kousha et al., evaluating 
IL4 gene polymorphism (-589C/T) and the risk 
of asthma revealed that the TT genotype of IL4 
-589C/T polymorphism increased the risk of 
asthma compared to the CC genotype. In the 
subgroup analysis by ethnicity, they found a  
significant association in Asian, American, and 
European ethnicities, whereas no significant 
association was found among Arabs [9]; the- 
se conflicting results highlight the importance 
of gene-gene and gene-environment interac-
tions in the pathogenesis of asthma. Environ- 
mental and epigenetic factors may also con- 
tribute to the discrepancy between the results 
regarding asthma risk factors. Therefore, fur-

ther studies on a larger sample size, represent-
ing different ethnicities and age groups, are 
needed to investigate this association in differ-
ent populations. 

Regulatory T (Treg) cells play a pivotal role in 
coordinating immune responses to maintain 
and acquire tolerance toward allergens through 
several mediators, especially IL-10. IL10 is one 
of the key regulators of the immune system 
which regulates both innate and humoral immu-
nity. In allergic patients, the amount of IL-10 
production is reduced. Meanwhile, the IL10 
gene is one of the candidate genes for asthma. 
Certain SNPs in the IL10 gene, namely, IL10 
G-1082A, C-819T, and C-597A, seem to affect 
the amount of IL-10 production and may be 
potential risk factors for asthma [14]. How- 
ever, our findings indicated that IL10 -592A/C 
(rs1800872) polymorphism was not associat-
ed with asthma, and no significant difference 
was observed between the two asthma groups. 
The results reported by Kim also support our 
findings, as they found no significant differenc-
es in the allele or genotype frequencies of 
these IL10 polymorphisms between the atopic 
asthma, non-atopic asthma, and normal con-
trol groups [30]. 

According to some research, there is no evi-
dence of a significant association between 
IL10 -592A/C polymorphism and pediatric 
asthma [15, 29]. Conversely, some studies 
have demonstrated that IL10 -592A/C poly-
morphism is related to asthma phenotypes  
[15, 16, 31]. In a more recent meta-analysis  
of rs1800896, rs1800871, and rs1800872 
SNPs of IL10 gene and susceptibility to asth-
ma, rs1800871 was the only IL10 gene SNP, 
decreasing the risk of asthma in the European 
population. The overall analysis of other SNPs 
and rs1800871 in other populations indicated 
no significant association between these SNPs 
and the risk of asthma [19]. Therefore, it is 
probable that the IL10 -592A/C locus does  
not cause any changes in the amount of IL-10 
production and does not exert any significant 
effects on asthma prevention.

The present results indicated no significant 
relationship between IL4 -589 and IL10 -592 
polymorphisms and the severity of asthma in 
the patients. The findings of some previous 
research are consistent with our results [14], 
while some others suggested that the IL4 
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-589T allele is associated with the severity of 
asthma [32, 33]. In this regard, a previous 
study reported that IL10 gene polymorphism at 
position -592 is associated with the regulation 
of IL10 expression. Moreover, Katsuyuki Tomita 
et al. indicated that IL-10 synthesis is attenuat-
ed in severe persistent asthma compared to 
mild asthma [20, 34]. Therefore, IL10 gene 
polymorphism at position -592 may be associ-
ated with the severity of asthma; nevertheless, 
further studies on larger populations are rec-
ommended to obtain more accurate results.

In the present study, we investigated the allele 
frequencies and genetic polymorphisms of IL4 
(position 589) and IL10 (position 592) genes in 
two groups of asthmatic patients (atopic and 
non-atopic) and found no significant differenc-
es between the groups. Conversely, Yafei Li et 
al. reported that the CC genotype of IL4 gene 
(position 589) was almost 21% less likely to  
be associated with atopic asthma compared to 
the CT and TT genotypes [28]. Additionally, 
Dahmani et al. found that the TT genotype of 
IL4 C589T polymorphism was significantly re- 
lated to atopic asthma [26]. Also, in a meta-
analysis by Song Liu et al., it was suggested 
that IL4 C-589T polymorphism probably con-
tributes to atopic asthma susceptibility, espe-
cially in Caucasians [35]. Besides, Y.M. Hussein 
et al. found a significant association between 
IL10 1082G/A polymorphism and atopic asth-
ma [36]. Due to differences in the results, it is 
important to consider gene-environment inter-
actions and racial differences. Further investi-
gations are recommended to reach a better 
understanding of the relationship between 
these genetic polymorphisms and atopic asth-
ma susceptibility.

Multiple studies have reported that asthmatic 
patients have high total IgE levels, regardless 
of their atopy status [4, 5, 37-39]. In the pres-
ent study, no significant difference was found in 
the serum IgE levels of patients with atopic and 
non-atopic asthma. Moreover, the serum IgE 
levels were not significantly different between 
the groups of asthmatic patients with different 
IL4 (position 589) and IL10 (position 592) poly-
morphisms. These findings are consistent with 
the results of some other studies, which also 
reported no significant differences in the se- 
rum IgE level and IL4 gene polymorphisms of 
asthmatic patients [27, 40]. Additionally, in a 

study by Kim on asthmatic children, the IL10 
genotype or haplotype had no significant ef- 
fects on the serum IgE level [30].

Conclusion

In this case-control study, the results revealed 
that the IL4 -589C/T (rs2243250) polymor-
phism was associated with an increased risk  
of asthma in Iranian children, unlike the IL10 
-592A/C polymorphism (rs1800872). On the 
other hand, these polymorphisms were not risk 
factors for atopy in asthmatic patients. Consi- 
dering the discrepancy between the results of 
studies on the role of polymorphisms of these 
two interleukins in the pathogenesis of asthma 
and atopy in different populations from differ-
ent countries, further research is needed on 
asthma subgroups, based on atopy or asthma 
severity. Also, future studies need to elucidate 
the functional significance of these SNPs in the 
pathogenesis of asthma.
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