ORIGINAL ARTICLE

Saad Hashim Abood et al, Int. ]. Res. Pharm. Sci., 9(4), 1395-1403

(P
‘

Published by JK Welfare & Pharmascope Foundation

INTERNATIONAL JOURNAL OF RESEARCH IN

PHARMACEUTICAL SCIENCES
Journal Home Page: https://ijrps.com

Study of the correlation between total immunoglobulin-E levels and Inter-
leukin-4 polymorphism in asthmatic children

Saad Hashim Abood*!, Mohanad AL-Etaby?, Haidar Abd. N. Abood?

1Department of Medical Microbiology and Immunology, College of Medicine, University of Karbala,

Karbala, Iraq

2Department of Pharmacology, College of Medicine, University of Karbala, Karbala, Iraq

Article History:

Received on: 17.06.2018
Revised on: 22.09.2018
Accepted on: 24.09.2018

Keywords:

Immunoglobulin-E,
Interleukin-4 Polymor-
phism,

Asthma Children

Check for
updates.

ABSTRACT

The aim of this study is to analyze the possible correlation between the single
nucleotide polymorphisms (SNP) IL-4-590C/T with specific parameters in
asthmatic children (blood eosinophils, total serum immunoglobulin-E
(TSIgE) levels, and asthma severity). This study includes one hundred asth-
matic patients as well as one hundred healthy unrelated age-matched con-
trols from the same locality of Iraq. DNA is extracted and processed by the
allele specific-PCR technique for characterization of genetic variants of IL-4-
590 C>T polymorphisms. TSIgE levels are determined by ELISA technique
while blood eosinophils are determined by blood film staining. Iraqi cases
with asthma show a higher frequency of the IL-4-590 CC homozygous geno-
type in comparison to controls (66% versus 7%) with a lower CT heterozy-
gous genotype (17% versus 90%) respectively. IL-4-590 shows significantly
positive associations with asthma in the dominant, co-dominant, and over-
dominant models of inheritance. On the other hand, comparing genotypes of
subgroups related to gender, asthma severity shows a non-significant differ-
ence (p > 0.05). Homozygous genotypes (IL-4-590 CC) can be considered as
risk factors, while the homozygous wild types (-590 TT) might be regarded
as protective of asthma and there is no association between TSIgE and IL-4-
590 SNP.
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T-lymphocytes, macrophages, neutrophils and ep-
ithelial cells (Guill, 2004). The manifestation of
asthma includes wheezing, chest tightness, short-

ness of breath and nighttime or early morning
coughing (Thorax, 2014). Asthma in children is a
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common illness and continues to lead to chronic
diseases among children in many countries (Her-
zog R, 2011; Asher and Pearce, 2014). Two major
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types of asthma are recognized in childhood which
is transient wheeze, that happens in early child-
hood and persistent wheezing which usually hap-

INTRODUCTION

pens in older children and continues in later child-
hood (Shin et al, 2009). Asthma is considered a
type one (Type-I) hypersensitivity reaction where

Asthma is a complex chronic disease characterized
by recurrent attacks of breathlessness and wheez-
ing, which vary in severity and frequency from per-
son to person (World Health Organization, 2018),
in which many cells and cellular elements play an
important role, particularly mast cells, eosinophils,
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it is produced from a combination of allergens with
immunocytes, that releases special proteins as cy-
tokines and antibodies (Abs) as immunoglobulin -
E(IgE) that results in bronchitis and asthma symp-
toms (Djukanovic R, 1990). In Iraq, asthma preva-
lence is about (15.8%) in younger children than
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five years and (16.4%) in primary school children
(Salem, 2002). Among the immune cells that play
an important role in allergic diseases and asthma,
processes are blood eosinophils (McBrien and
Menzies-G., 2017). Blood eosinophils are shared
with IgE and others leukocytes in the immune re-
sponse of asthma (Froidure et al, 2015). The rise
in total serum immunoglobulin-E (TSIgE) levels
appears in patients with atopic diseases such as
asthma and some invasive parasitic diseases (Ito et
al, 2011). TSIgE levels can be utilized to distin-
guish between non-allergic and immune-reactions
before the determination of allergenic IgE. It is also
useful in predicting severity and controlling re-
sponse to treatment (Owen CE, 2007). In the im-
mune response, many proteins (especially the cy-
tokines) participate in the pathogenesis of asthma,
which plays an essential role in transferring the
signal and communicates between cells of the im-
mune system (Lambrecht and Hammad, 2015).
These cytokines are important and play a key role
in regulating the chronic inflammation and
changes of the pulmonary tract like asthma and
have involved in the evolution of new curative
strategies in these diseases (Barnes, 2008). Inter-
leukins (ILs) are a group of cytokines that are ex-
pressed by many leukocytes like T-cell, ILs includ-
ing pro-inflammatory cytokines (Dinarello, 2014).
The most important interleukins that play a major
role in many allergic diseases are Interleukin-4 (IL-
4) and Interleukin-13 (IL-13), which are chemical
mediators that have been implicated in the cascade
of events that contribute to asthma and many
chronic diseases (Sudha S. Deo, 2010). These ILs
have pleiotropic functions and the differential
functions of interleukins in the asthmatic lung are
that IL-13 may be produced at higher quantities
under allergic inflammatory conditions (Hong-Erh
Liang and Locksley, 2011). IL-4 is a major cytokine
in the development of allergic disease that is asso-
ciated with the induction of the class switching of
IgE secreted by B lymphocytes (Rivas, 2016). The
activation of the IgE-derived mast cell that is
caused by IL-4 has a pivotal role in the develop-
ment of immediate allergic reactions (Akdis
2014). The mechanism which is contributed by IL-
4 interception of the airway in asthma is through
activation of gene expression and then hypersecre-
tion of mucus (Dabbagh K, 1999). IL-13 is an im-
portant protein for humans, that is encoded by the
IL13 gene (Minty et al, 1993) and the secondary
structural features of IL-13 are similar to that of IL-
4 (Popovic et al,, 2017). IL-13 is a central regulator
in IgE synthesis, goblet cell hyperplasia, mucus hy-
persecretion, airway hyperresponsiveness and fi-
brosis. https://en.wikipedia.org/wiki/Interleu-
kin_13 - cite_note-ma831-7 It is a mediator of al-
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lergic inflammation and different diseases includ-
ing asthma (Rael and Lockey, 2011). Asthma oc-
curs through the release of cytokines and interme-
diates like (IL) -13 and IL-4 gene variation that has
been reported to contain multiple functional
forms. IL-13 is synthesized in elevated levels by eo-
sinophils, T helper-2 (Th2) cells, mast cells, baso-
phils and natural killer cell (NKC) (Anwar ]
Almzaiel 2017). The genetic variations in IL-4 (IL-
4 590) and IL-13 (IL-13 1112) are thought to play
a role in the expression of inflammation and air-
way dysfunctions (Hassan R AL-Rikabi 2017).
Those variations in interleukins are called single
nucleotide polymorphism (SNP) that is related to
asthma and other serious diseases such as type 2
diabetes mellitus (T2DM) (Afaf Alsaid and Moham-
mad T., 2013). SNPs is utilized as genetic markers
in the risk factor of asthma (Haijun et al, 2016;
Saddam H.Jaber, 2017). This study is conducted to
a better understanding of the development of
asthma from the immunological and genetic per-
spective. This research addresses specific aims of
the analytical study which includes asthmatic and
non-asthmatic children.

SUBJECTS AND METHODS

This is a case-controlled study that is conducted on
one hundred asthmatic, diabetic patients as well as
one hundred healthy controls recruited during the
time period from December 2017 to June 2018. Pa-
tients are recruited from the Karbala Teaching
Hospital for Pediatrics (KTHP) including (57%)
males and (43%) females of age 8.1years (SD =
4.08). All patients had a diagnosis of established
asthma on the basis of the criteria developed by the
criteria for determination of asthma in children
(NAEPP, 2007). One hundred health unrelated sub-
jects with amean age of 8.09 years (SD =4.09) from
the same locality are used as the controls. In-
formed consent is taken from all the participants
before the study. In addition, approval is obtained
from the ethical and scientific committees of Kar-
bala health service ethical review committee on re-
search involving human subjects and permission.
Whole blood and sera are collected from each par-
ticipant as the whole blood is used for eosinophil
determination and DNA extraction while the sera
are used to determine TSIgE levels. DNA extrac-
tions are used to detect SNPs in IL-4 and IL-13 (IL-
4-590C/T, IL-13-1112C/T) by the use of allele-spe-
cific PCR (AS-PCR) and the data are statistically an-
alyzed by SPSS version 25 (Chicago, UA).

Genotyping of IL-4-590 C/T Polymorphisms

DNA is isolated from the whole blood according to
the gSYNC™ DNA Extraction Kit, GS100 (100 Prep-
aration Kit). Detection of the IL- 4-590 C/T gene
polymorphism (rs2243250) is done by the allele-
specific PCR (AS-PCR) technique as described by
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(Howell et al., 2003). Beta-actin gene is used as in-
ternal control and is done by the PCR technique as
described by (Kafita, 2015). The sequences of pri-
mers and conditions are shown in the tables below.

The products of PCR are resolved on 1.5% agarose
gels and the DNA 100 bp ladder (Bioneer, Korea) is
also loaded on the agarose gel. The gel electropho-
resis is performed by using 70 V for one hour and
stained with Ethidium bromide (Biotech, lot:
K901ROKGA) for fifteen minutes and the gel is doc-
umented with the gel documentation system
(Cleaver, Scientific).

RESULTS

The results for patients is 57% males versus (vs)
43% females while for healthy control it is 55%
males vs 45% females. Age group of patients and
control are (43%, 30% and 37%) for (<5 year, 5-10
year and >10 year) of patients respectively, vs
(31%, 42%, 1nd 27%) for healthy respectively. The
age by used mean * standard deviation (SD) is
(8.1+4.08) for patients, while (8.09%£4.09) for
healthy control as for the weight of patients it is
(29.7£14.7) and (26.6£13.9) for healthy control.
Body Mass Index (BMI) is (18.04+3.986) of pa-
tients, while (17.54+3.802) for healthy control.
The major characteristics of asthmatic patients are
as follows; 59% are mild vs 41% are moderate in
severity and 69% are well controlled vs 31% are
not well controlled. Regarding the type of treat-
ment, 75% are montelukast and 25% receive ICS.
Highly significant (p<0.001) differences are re-
ported in TSIgE levels between patients and
healthy control. No significant difference (p > 0.05)
is reported in blood eosinophils between patients
and healthy control. There is a highly significant
difference in the distribution of the SNPs between
asthmatic patients and the healthy control group
(p <0.001). Majority of the patients (66%) are
found to carry the CC type whereas the majority of
the healthy controls (90%) are found to carry the
CT genotype, whereas this genotype appears in
only 7% of the healthy controls. The CT genotype
seen is 17% of the patients. Collectively, the results
of this study indicate that CC is the major genotype
in the asthmatic patients. In addition, the finding of
this study indicates that CT genotype is outmost
genotype (major) in a healthy individual (non-
asthmatic). The analysis of demographic data
shows a significant association (p <0.05) between
gender and severity of asthma, whereas among fe-
males the proportion of moderate asthma is
slightly higher than mild asthma. The majority of
male patients (68.4%) are found to have mild
asthma and there is no significant difference (p
>0.05) between asthma severity and demographic
data (age, weight and height). Higher eosinophils
percentage and TSIgE levels are seen in moderate
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asthma in comparison to mild asthma. However,
these differences are not statistically significant.
Regarding the distribution of IL-4-590 C/T SNPs, it
can be seen that the genotypes CC and TT are seen
in the nearly double proportion of mild asthma
compared to moderate asthma. However, these ap-
parent differences are statistically insignificant (p
> 0.05). IL-4-590 C/T SNPs significant difference is
reported in the distribution of genotype between
the well-controlled and not well-controlled asth-
matic patients. The IL-4-590 CC and TT genotype
are regarded in higher proportions of well-con-
trolled than not well-controlled asthmatic patients.

A statistically significant difference of the well-con-
trolled and the not well- controlled asthmatic pa-
tients (p >0.05) where TT genotype is found to be
associated with well-controlled asthmatic patients.
In the distribution of types of treatment with the
level of control and severity of asthma for asth-
matic patients, there is a highly significant with
montelukast and level of control (p<0.001), while
there is no significant difference (p>0.05) with ICS
treatment. In addition, there is a significant differ-
ence (p<0.05) between two treatments and the se-
verity of asthma. Hardy-Weinberg equilibrium
(HWE) has used it for the allele of the IL-4 gene that
has no significant differences between observed
and expected genotype frequencies. HWE children
met for the IL-4 allele (p-value <0.05) and the test
for deviation HWE for healthy control and asth-
matic children and the test for association (CI: 95%
confidence interval), according to wild-type (W.t.),
Heterozygous (Het) and Homozygous (Hom.) with
high significance of (p< 0.01) for cases as for con-
trols it is IL-4-590 C/T.

Polymerase chain reaction (PCR) based detec-
tion of SNPs

In this study, beta-actin (a housekeeping gene) is
used as internal PCR control. Specific primers are
used to amplify 200bp segments of the beta-actin
gene to ensure the efficiency of DNA extraction
procedure as shown in figure 1 of 200 bp that are
successfully amplified from all DNA extracts. Pa-
tient and control subject. In the first PCR reaction,
primers specific for C allele are used, whereas in
the second reaction primers specific to T allele are
used. The PCR amplification products for each of C
and T alleles are 224bp in size. PCR products are
visualized by gel electrophoresis using 1.5% aga-
rose gel concentration, seventy volts for one hour.
Presence of one band from the two reactions has
indicated homozygosity (CC or TT, according to the
PCR reaction used), if both reactions have yielded
bands, this indicates heterozygosity (CT) as shown
in figure (3.3) C/T gene, the resulting bands in 224
bp line are compared with the ladder100 used (L).

1397



Saad Hashim Abood et al, Int. ]. Res. Pharm. Sci., 9(4), 1395-1403

Table 1: Distribution of Primers sequences for beta actin, IL-4 alleles

Primer Sequence Product size (bp)  References
IL-4 5-ACACTAAACTTGGGAGAACATT- 224 (Howell et al., 2003),
-590(C/T) GTT-3' 224 (NCBL2018)
T allele 5'-ACACTAAACTTGGGAGAACATT-
C allele GTC-3'
Reverse 5'-GAATTTGTTAGTAATGCAG-
TCCTCC-3'
Beta Actin Forward primer: 5'-GCCATGTAC- 200 (Kafita, 2015)
(Internal con- GTTGCTATCC-3
trol) Reverse primer: 5'-

CCGCGCTCGGTGAGGATC-3

Table 2: PCR mix reaction for genotyping of IL-4 SNP

Component Volume (pl) Final concentration
Forward T primer lor 10 pico.mol/ pl
Forward C primer 1 and 10 pico.mol/ pl
Reverse primer 1 10 pico.mol/ ul
DNA template 2 100 ng

Deionized H20 16

Table 3: PCR mix reaction for beta - actine primers

Component Volume (ul) Final concentration
Forward primer 1 and 10 pico.mol/ ul
Reverse primer 1 10 pico.mol/ ul
DNA template 2 100 ng
Deionized H.O 16

Table 4: Conditions of PCR for beta-actin
Steps Cycles Temperature/C° Times / second
Denature template 1 95 30
Initial denaturation 35 95 30
Annealing 55 60
Extension 72 60
Incubation 4 5 minutes

Table 5: PCR conditions for genotyping of IL-

4 gene position 590 (C/T)

Steps Cycles Temperature/C° Times / second

First Denature template 1 96 60

First initial denaturation 10 95 15

First annealing 65 50

First extension 72 40

Second Denature template 20 95 50

Second initial denaturation 59 50

Second annealing 72 50

Final extension 1 72 7 minutes

Incubation 4 5 minutes
Table 6: Distribution of biomarkers in patients and healthy control

Biomarkers Patients Healthy control P value

Blood eosinophil 1.91 + 0.842 1.62 + 0.693 (0.148)

TSIgE (IU/ml) 259.84+187.609* 73.980+39.7886 (<0.0001)

Data presented by mean+S.D; * Highly significant, (p<0.001) as compared with control
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Table 7: Distribution of IL-4-590C/T gene polymorphism between patients and healthy control

children
. 1L-4-590 C/T
Subiect CC (%) CT (%) TT (%)
Healthy Controls (N=100) (7%) (90%) (3%)
Patients (N=100) (66%)* (17%)* (17%)*
p-value 0.000 0.000 0.006
*=highly significant, (p<0.01) as compared with control
Table 8: Severity of Asthmatic patients associated with their biomarkers
Biomarkers Severity of asthma P
Mild N=59 Moderate N=41  value
Data presented by Blood eosinophil 1.75 +0.751 2.12+0.916 0.103
meanzS.D. TSIgE (IU/ml) 224.17.53+153.421 286.59+188.146 0.348
Data presented by percent- IL-4-590C/T CC 41 (69.4%) 25 (60.9%) 0.536
age CT 7 (11.8%) 10 (24.3%) 0.068
TT 11 (18.6%) 6 (14.6%) 0.526
IL-13-1112 CC 10(16.9%) 3 (7.3%) 0.059
C/T CT 44 (74.5%) 34 (82.9%) 0.634
TT 5 (8.4%) 4 (9.7%) 0.652
Table 9: Hardy-Weinberg Equilibrium for the IL-4 -590(C/T) genotype in patients and controls
Observed Expected Observed Expected
fana  Geno- asthma asthma P controls controls P
type  patients num- patients num-  value number number value
ber (%) ber (%) (%) (%)
IL-4 - CC (66 %) (55.5%) 0.429 (7%)* (27.04%) 0.002
590 CT (17 %)* (38%) 0.013 (90%)* (49.92%) 0.007
(C/T) TT (17 %)** (6.5%) 0.0001 (3%) (23.04%) 0.001

*=Significant difference (p < 0.05) as coparesed with expected number; **=Highly Significant differ-

ence (p < 0.001) as coparesed with expected number

Figure 1: PCR amplification Beta Actin gene
segments from DNA samples extracted from
patients and healthy controls

(Samples from 99 to 100 in white are patients and
black samples are healthy). Gel electrophoresis is
done by using 1.5% agarose gel concentration, 70

volts for 60 minutes. L: Ladder.

= S
Fiure 2: PCR amplification of IL-4 gene -590
C/T showing the C and T alleles (both alleles
are 224 bp in size).
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PCR products from patients. Tube PCR runs are
performed, the first has used primers specific for C
allele, whereas the second has used primers spe-
cific to T allele. (PCR products are visualized by gel
electrophoresis using 1.5% agarose gel concentra-
tion, 70 volts for 1 hour (CS electrophoresis MP-
250V). L: ladder, Presence of one band for C lane
and absence of this band for T (224 bp) lane refer
to the genotype homogenous CC Ladder 100(L).

1L-13 1112 Patients (1—5)
Figure 3: PCR amplification of IL-13 gene -1112
C/T showing the C and T alleles (both alleles
are 396 bp in size).

PCR products from patients, tube PCR runs are per-
formed, the first has used primers specific for C al-
lele, whereas the second has used primers specific
to T allele. (PCR products are visualized by gel elec-
trophoresis using 1.5% agarose gel concentration,
70 volts for one hour (CS electrophoresis MP-
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250V). L: ladder, Presence of one band for C lane
and absence of this band for T (396 bp) lane refer
to the genotype homogenous CC Ladder 100(L).

DISCUSSION

Asthma has multi-factors with immunological, en-
vironmental and genetic factors, all contributing to
disease manifestation and progression (Toskala,
2015). In the genome-wide association studies, it
has been proposed that genetic variations in the
genes of the immunological pathways such as IL-
4/IL-13 might be associated with the disease phe-
notype. However, contradictory reports exist re-
garding the association of C-590T with allergy sus-
ceptibility (Cui et al, 2003). Polymorphisms in the
IL-4 R, IL-4 and the IL-13 loci have been reported
to be involved with various immune disorders as
well as the regulation of serum immunoglobulin
levels (Zaiman et al, 2001). Therefore, it is inter-
esting to study the genetic polymorphisms of the
IL-4 gene that are mainly involved in the asthma
immune response pattern. In this study, it is found
that asthma in Iraqi patients is mainly positively
associated with the homozygous CC variants of the
IL-4- 590, that is conforming to the codominant
and overdominant models of inheritance. On the
other hand, the homozygous variants IL-4-590 TT
genotypes seem to be low-risk ones. They might
have significant differences between asthmatic pa-
tients and healthy control. The CC allele with
asthma in this study is higher than healthy con-
trolled (66% vs 7%). Ihsan Hussein and Saddam H.
Jaber have found that the increased risk of asthma
is associated with Interleukin-4 SNP especially in
genotype CC allele (87.5% vs 32%) (Saddam H.]Ja-
ber, 2017) and several local and international stud-
ies have confirmed these findings regarding inter-
leukin 4 and asthma. This gene is an important risk
factor for asthma susceptibility and severity, with
the implications for asthma healthcare manage-
ment (Berenguer et al, 2014) while in some stud-
ies the frequency of CC genotype is (51% vs 71.6%)
case vs control respectively (De Guia, 2010)
whereas  another  study has  reported
(19%.19%,88%) of (CC, CT, TT) respectively
(Chiang et al,2007). Z. Hijazi M.Z. Haidar has not
found that association between the genotypes of
C590T promoter polymorphism of the IL-4 gene
and the clinical onset of asthma in the Arabic pop-
ulation of Kuwait (Hijazi, Z., 2000). In this study the
C allele for case vs control is (84% vs 97%) respec-
tively, while of Zhang, ]. H. et al. study it is (36% vs
67%) (Zhang, ]. H., et al, 2016). T allale frequency
in control is higher than cases (case vs control)
which is (34% vs 93%) respectively. The T allel is
a risk allele in the previous study (79.75% vs
79.95%) respectively (HUA, Li et al, 2016). Roldan
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M.de. Has found that the -590C/T IL4 polymor-
phism is a potential risk factor as well and corre-
lates with the atopic allergy (Roldan M. de.,2010).
Noguchi, E. et al, has found that the -590C/T IL4
polymorphism is associated with the development
of asthma children (Noguchi, E. et al.1998).

Asthma tends to be more common in children with
insulin-dependent diabetes mellitus (IDDM) than
in children without the disease. This indicates that
the T helper 1 (Tu1) and TH2 diseases can coexist,
showing a common environmental denominator
behind the disease processes (Kero et al, 2001).

Severity is a significant difference between male
and female patients as mild severity is higher than
the moderate severity. Mani Kant has found that in
childhood, the moderate is more than mild (33.3 vs
12.3) respectively (Kumar, 2014). Meghan E. et al.
have found that obesity is associated with bron-
chodilator unresponsiveness among children and
adolescents with asthma (Meghan E. et al, 2015).
Erick et al. have found that obesity is associated
with airway dysanapsis in children. Dysanapsis is
associated with increased morbidity among obese
children with asthma and may partly explain their
reduced response to inhaled corticosteroids (Erick
etal, 2017).

Cristine S. Rosario et al. have found that there is no
significance between eosinophils count and
asthma severity, but there is an association be-
tween serum IgE and eosinophil counts (Rosario
2017). Isabela C. and his colleagues have found that
polymorphisms might be involved in the modula-
tion of asthma severity (Isabel C. J. de Faria 2008).
Wanda and colleagues have found that suggesting
a component of corticosteroid non-responsive
pathobiology in adults with severe asthma may dif-
fer in children (Wanda, et al, 2017).

The relationship between the severity of asthma
(mild and moderate) and the Biomarkers of this
study show that there is no significance (p > 0.05)
with eosinophils and TSIgE level means and also
has no significance (p > 0.05) between severity of
asthma and percentage for (IL-4 and IL-13) genes.
Daniél A. and colleagues have found that blood eo-
sinophils and IgE have moderate diagnostic accu-
racy. Their usage of a single surrogate marker for
airway eosinophilia in patients with asthma leads
to a substantial number of false positives or false
negatives (Daniél A. et al, 2015). Matthew S. et al.
has found that high-titer IgE antibodies to aller-
gens are strongly associated with the diagnosis, se-
verity and persistence of asthma, as to the large
proportion of patients with asthma (Matthew S. et
al, 2016). Amina Hamed and colleagues have
found that moderate asthma is higher than mild
asthma as Serum IgE level is predictive in asthma
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and it may be used to differentiate between asth-
matic and non-asthmatic individuals in conjunc-
tion with other biomarkers. Specific immune ther-
apy reduced serum total IgE level in 36% of pa-
tients with asthma (Amina Hamed et al, 2008).

Conflict of Interests The authors declare the com-
plete freedom of any issue concerning conflict of
interests related to this work.

Acknowledgement

Authors are grateful to the staff of the Karbala
Teaching Hospital for Pediatrics, Karbala Univer-
sity, Iraq, for their great help throughout this work.

REFERENCES

A Lsaid, Afaf, Et Al. Association Of 11-4-590 C> T
And [1-13-1112 C> T Gene Polymorphisms With
The Susceptibility To Type 2 Diabetes Mellitus.
Disease Markers, 2013, 35.4: 243-247

Ahmad Al Obaidi, Amina Hamed, Et Al. "The Predic-
tive Value Of Age As Biomarker In Asthma." Jour-
nal Of Asthma 45.8 (2008): 654-663.

Akdis, Miibeccel, And Cezmi A. Akdis. "Mechanisms
Of Allergen-Specific Immunotherapy: Multiple
Suppressor Factors At Work In Immune Toler-
ance To Allergens." Journal Of Allergy And Clini-
cal Immunology 133.3 (2014): 621-631.

Asher, . & Pearce, N. 2014. Global burden of
asthma among children. The international jour-
nal of tuberculosis and lung disease, 18, 1269-
1278.

Bateman Ed, Hurd Ss, Barnes Pj, Et al, (2008):
Global Strategy For Asthma Management And
Prevention: Gina Executive Summary. Eur Respir
] 31:143-178.

British thoracic society Scottish intercollegiate
guidelines network, Thorax et al. British guide-
line on the management of asthma. Thorax,
2014, 69.Suppl 1:i1-i192.

Cui, Lin, Et Al. 11-13 Polymorphisms Contribute To
The Risk Of Asthma: A Meta-Analysis. Clinical Bi-
ochemistry, 2012, 45.4-5: 285-288.

Cui, Tianpen, Et Al. "Polymorphisms In The Il-4
And I1-4r [A] Genes And Allergic Asthma." Clini-
cal Chemistry And Laboratory Medicine 41.7
(2003): 888-892.

Dabbagh K, Takayama K, Lee Hm, Ueki If, Lausier
Ja, Nadel Ja: 11-4 Induces Mucin Gene Expression
And Goblet Cell Metaplasia In Vitro And In Vivo.
J Immunol 1999, 162:6233-6237.

De Faria, Isabel Cj, Et Al. "Association Of Tgf-Betal,
Cd14, 11-4, 11-4r And Adam33 Gene Polymor-
phisms With Asthma Severity In Children And

© Pharmascope Publications | International Journal of Research in Pharmaceutical Sciences

Adolescents." Journal De Pediatria 84.3 (2008):
203-210.

Deo, Sudha S., Et Al. Role Played By Th2 Type Cyto-
kines In IgE Mediated Allergy And Asthma. Lung
India: Official Organ Of Indian Chest Society,
2010, 27.2: 66.

Dinarello, C. A. 2000. Proinflammatory Cytokines.
Chest, 118, 503-508.

Djukanovic, R.,, Roche, W., Wilson, ]., Beasley, C,,
Twentyman, 0., Howarth, P. & Holgate, S. 1990.
Mucosal Inflammation In Asthmal. 2. Am Rev
Respir Dis, 142, 434-457.

Forno, Erick, Et Al. "Obesity And Airway Dysanap-
sis In Children With And Without Asthma."
American Journal Of Respiratory And Critical
Care Medicine 195.3 (2017): 314-323.

Froidure, Antoine, Et Al. "Asthma Phenotypes And
Ige Responses." European Respiratory Journal
47.1 (2016): 304-3109.

Guill MF (2004): Asthma update: epidemiology and
pathophysiology. Paediatrics in Review 25(9):
299-305.

Herzog, R. & cunningham-rundles, S. 2011. Pediat-
ric asthma: natural history, assessment, and
treatment. Mount Sinai Journal of Medicine: A
Journal of Translational and Personalized Medi-
cine, 78, 645-660.

Howell, W., Turner, S., Theaker, A. ]. & Bateman
2003. Cytokine Gene Single Nucleotide Polymor-
phisms And Susceptibility To And Prognosis In
Cutaneous Malignant Melanoma. European Jour-
nal Of Immunogenetics, 30, 409-414.

Hua, Li, Et Al "Four-Locus Gene Interaction Be-
tween 1113, 114, Fcer1lb, And Adrb2 For Asthma In
Chinese Han Children." Pediatric Pulmonology
51.4 (2016): 364-371.

Hussein, Thsan A.; Jaber, Saddam H. Genotyping Of
[I-4- 590 (C> T) Gene In Iraqi Asthma Patients.
Disease Markers, 2017, 2017.

Ito, Y., Satoh, T., Takayama, K., Miyagishi, C., Walls,
A. & Yokozeki, H. 2011. Basophil Recruitment
And Activation In Inflammatory Skin Diseases.
Allergy, 66, 1107-1113.

Kafita, D. K. 2015. Molecular Characterisation Of
Epstein-Barr virus In Lymphomas Diagnosed At
The University Teaching Hospital, Lusaka.

Kero, Jukka, Et Al. "Could Th1 And Th2 Diseases Co-
exist? Evaluation Of Asthma Incidence In Chil-
dren With Coeliac Disease, Type 1 Diabetes, Or
Rheumatoid Arthritis: A Register Study." Journal
Of Allergy And Clinical Immunology 108.5
(2001): 781-783.

1401



Saad Hashim Abood et al, Int. ]. Res. Pharm. Sci., 9(4), 1395-1403

Korevaar, Daniél A., Et Al. "Diagnostic Accuracy Of
Minimally Invasive Markers For Detection Of
Airway Eosinophilia In Asthma: A Systematic Re-
view And Meta-Analysis." The Lancet Respira-
tory Medicine 3.4 (2015): 290-300.

Kumar, Mani Kant, Punit Kumar Singh, And Pankaj
Kumar Patel. "Clinical-Immunological Profile
And Their Correlation With Severity Of Atopic
Dermatitis In Eastern Indian Children." Journal
Of Natural Science, Biology, And Medicine 5.1
(2014): 95.

Lambrecht, Bart N., And Hamida Hammad. "The
Immunology Of Asthma." Nature Immunology
16.1 (2015): 45.

Liang, H.-E., Reinhardt, R. L., Bando, ]. K., Sullivan,
B. M,, Ho, I.-C. & Locksley, R. M. 2012. Divergent
Expression Patterns Of II-4 And I11-13 Define
Unique Functions In Allergic Immunity. Nature
Immunology, 13, 58.

Liu, Zhigang, Et Al. "A Meta-Analysis Of 11-13 Poly-
morphisms And Pediatric Asthma Risk." Medical
Science Monitor: International Medical Journal
Of Experimental And Clinical Research 20
(2014): 2617.

Llanes, Elena, Et Al. "Analysis Of Polymorphisms In
Olive Pollen Allergy: 1113, 1l14ra, 115 And Adrb2
Genes." International Archives Of Allergy And
Immunology 148.3 (2009): 228-238.

McBrien, Claire N.,, And Andrew Menzies-Gow.
"The Biology of Eosinophils And Their Role In
Asthma." Frontiers In Medicine 4 (2017): 93.

Mcgarry, Meghan E., Et Al "Obesity And Broncho-
dilator Response In Black And Hispanic Children
And Adolescents With Asthma." Chest 147.6
(2015): 1591-1598.

Minty, A., Chalon, P., Derocq, J.-M., Dumont, X., Guil-
lemot, J.-C., Kaghad, M., Labit, C., Leplatois, P.,
Liauzun, P. & Miloux, B. 1993. Interleukin-13 Is A
New Human Lymphokine Regulating Inflamma-
tory And Immune Responses. Nature, 362, 248.

Owen Ce (2007): Immunoglobulin E: Role In
Asthma And Allergic Disease: Lessons From The
Clinic. Pharmacol Ther 113: 121-133.

Patel, Dhara A., Et Al. "Interferon Response And
Respiratory Virus Control Are Preserved In
Bronchial Epithelial Cells In Asthma." Journal Of
Allergy And Clinical Immunology 134.6 (2014):
1402-1412.

Perzanowski, Matthew S., Et Al. "Relevance Of Spe-
cific IgE Antibody Titer To The Prevalence, Se-
verity, And Persistence Of Asthma Among 19-

1402

Year-Olds In Northern Sweden." Journal Of Al-
lergy And Clinical Immunology 138.6 (2016):
1582-1590.

Phipatanakul, Wanda, Et Al "Effects Of Age And
Disease Severity On Systemic Corticosteroid Re-
sponses In Asthma." American Journal Of Respir-
atory And Critical Care Medicine 195.11 (2017):
1439-1448.

Polymorphisms With Asthma: A Meta-Analysis.
Hassan R Al-Rikabi, H. H.J. A. A.]. M. 2017. Asso-
ciation Of C469t Of Interleukin 13 Gene Polymor-
phism With Vitiligo.Development In Thi Qar
Province/South Of Iragq.

Popovic, B, Et Al. "Structural Characterisation Re-
veals Mechanism Of Il-13-Neutralising Monoclo-
nal Antibody Tralokinumab As Inhibition Of
Binding To IlI-13ral And II-13ra2." Journal Of
Molecular Biology 429.2 (2017): 208-219.

Rael, E. L. & Lockey, R. F. 2011. Interleukin-13 Sig-
naling And Its Role In Asthma. World Allergy Or-
ganization Journal, 4, 54.

Rivas, Magali Noval, And Talal A. Chatila. "Regula-
tory T Cells In Allergic Diseases." Journal Of Al-
lergy And Clinical Immunology138.3 (2016):
639-652.

Rosario, Cristine S., Et Al. "Eosinophil Counts And
Asthma Severity In Children." Journal Of Allergy
And Clinical Immunology139.2 (2017): Ab200.

Salem, M. B.; Al Sadoon, I. O.; Hassan, M. K. Preva-
lence of Wheeze Among Preschool Children In
Basra Governorate, Southern Iraq. 2002.

Shin, Y. S., Takeda, K. & Gelfand, E. W. 2009. Under-
standing Asthma Using Animal Models. Allergy,
Asthma & Immunology Research, 1, 10-18.

T. D. Howard, P. A. Whittaker, A. L. Zaiman Et al,
“Identification And Association Of Polymor-
phisms In The Interleukin-13 Gene With Asthma
And Atopy In A Dutch Population,” American
Journal Of Respiratory Cell And Molecular Biol-
ogy, Vol. 25, No. 3, Pp. 377-384, 2001.

Toskala, Elina, And David W. Kennedy. "Asthma
Risk Factors." International Forum Of Allergy &
Rhinology. Vol. 5. No. S1. 2015.

Urbano F1 (2008): Review Of The Naepp 2007 Ex-
pert Panel Report (Apr-3) On Asthma Diagnosis

And Treatment Guidelines. ] Manag Care Pharm
14(1): 41-49.

WHO, (World Health Organization), web,31 August
2018. (http://www.who.int/news-room/fact-
sheets/detail /asthma).

Yang, Haijun, Et Al. Association Of Interleukin-13
C-1112t And G+ 2044a Polymorphisms With

© Pharmascope Publications | International Journal of Research in Pharmaceutical Sciences


http://www.who.int/news-room/fact-

Saad Hashim Abood et al, Int. ]. Res. Pharm. Sci., 9(4), 1395-1403

Asthma: A Meta-Analysis. Respirology, 2011,
16.7: 1127-1135.

Yang, Haijun, Et Al. Association Of Interleukin-13
C-1112t And G+ 2044a Polymorphisms With
Asthma: A Meta-Analysis. Respirology, 2011,
16.7: 1127-1135.

© Pharmascope Publications | International Journal of Research in Pharmaceutical Sciences 1403



	ISSN: 0975-7538
	INTRODUCTION
	SUBJECTS AND METHODS
	Genotyping of IL-4-590 C/T Polymorphisms
	RESULTS
	Polymerase chain reaction (PCR) based detec- tion of SNPs
	Table 1: Distribution of Primers sequences for beta actin, IL-4 alleles
	Table 2: PCR mix reaction for genotyping of IL-4 SNP
	Table 3: PCR mix reaction for beta – actine primers

	Forward primer Reverse primer
	1 and
	1
	10 pico.mol/ µl
	10 pico.mol/ µl (1)
	DNA template 2 100 ng
	Deionized H2O 16
	Table 4: Conditions of PCR for beta-actin
	Table 7: Distribution of IL-4-590C/T gene polymorphism between patients and healthy control children
	Table 8: Severity of Asthmatic patients associated with their biomarkers
	Table 9: Hardy-Weinberg Equilibrium for the IL-4 -590(C/T) genotype in patients and controls
	Figure 1: PCR amplification Beta Actin gene segments from DNA samples extracted from patients and healthy controls
	Figure 2: PCR amplification of IL-4 gene -590 C/T showing the C and T alleles (both alleles are 224 bp in size).
	Figure 3: PCR amplification of IL-13 gene -1112 C/T showing the C and T alleles (both alleles are 396 bp in size).
	DISCUSSION
	Acknowledgement
	REFERENCES


