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Abstract
Asthma is one of the most prevalent non-communicable illnesses, and it
has a significant influence on the quality of life for many people. Asthma
is now thought to be a multifaceted condition, with interactions between
genetic susceptibility, host factors, and environmental exposures
increasingly being blamed for its pathogenesis. In respiratory illness,
interleukin-8 plays a critical function due to promoting phagocytosis and
inducing angiogenesis. Also, identification and finding out the effect of
these SNPs and how it can be dangerously related or contribute to a
Bronchial Asthma disease. However, the available methods for detecting
interleukin-8 gene polymorphism are direct and quantitative using Poly
Chain Reaction (RT-PCR) in real time. Whole blood was isolated from
100 patients with asthma and 50 healthy individuals. The results of
polymorphism in single nucleotides showed an essential role in the
development of asthma and that the presence of these SNPs has a role in
increasing the susceptibility of individuals to asthma, as the variation in
the TT genotype at the site followed by the AT genotype at the same site
shows high-risk damage.
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1. Introduction
This study was aimed to detect IL-8 gene polymorphisms in blood samples of bronchial asthma patients. Also,
identification and finding out the effect of these SNP and how it can be dangerously related or contribute to a
Bronchial Asthma disease. Bronchial asthma is a chronic inflammatory condition affecting the lungs' airways.
Asthma is a disorder in which your airways constrict, swell, and create excessive mucus [1]. Asthma is one of the
most prevalent non-communicable diseases, and it has a significant influence on many people's quality of life. It
is characterized by reversible airflow restriction, changeable and recurrent symptoms, and easily triggered
bronchospasms. Wheezing, coughing, chest tightness, and shortness of breath are common symptoms. These might
happen a few times each day or a few times every week. Asthma manifestations may be more terrible around
evening time or with action, contingent upon the individual [2]. A blend of hereditary and natural factors is viewed
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as the reason for asthma. Air contamination and sensitivities are two ecological issues to consider. Drugs, for
example, anti-inflammatory medicine and beta blockers are additionally potential causes [3-5]. Respiratory
infections effect on lungs, nose, sinuses, and throat, especially when you have asthma. Respiratory infections are
the main asthma trigger and can cause severe symptoms (an asthma episode or attack) [6].
The lung function tests like a pattern of symptoms and responsiveness to treatment over time are commonly used
to make a diagnosis [7]. Around 300 million globally have asthma, with an additional 100 million expected by
2025 [8]. The identification of milder asthma episodes may have affected the rise in asthma prevalence. Because
asthma is not a curable condition, the ultimate objective of asthma treatment is to alleviate symptoms, slow the
course of the condition, and improve the overall quality of life [9].
There is some evidence to date that those with asthma are overrepresented among the adult patients who have been
admitted to hospital with coronavirus disease 2019 (COVID-19). This overrepresentation may occur because
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) triggers asthma exacerbations, as other viruses
do, which is why asthma is listed as a risk factor for COVID-19 morbidity [10].
Interleukin 8 (IL8 or chemokine (C-X-C motif) ligand 8, CXCL8) is a chemokine produced by macrophages and
other cell types such as epithelial cells, airway smooth muscle cells and endothelial cells. Endothelial cells store
IL-8 in the Weibel-Palade bodies, which are storage vesicles [11]. In humans, the interleukin-8 protein is encoded
by the CXCL8 gene [12].

As an important upregulated cytokine for airway inflammation, IL-8 is mainly secreted during asthma in
acute attack and during an inflammatory reaction in clinical remission [13]. IL-8 plays an important role
in respiratory disease and is a known regulator of pulmonary inflammation and immunity [14]. With
chemotaxis and activation effects on neutrophils, IL-8 leads to neutrophil accumulation in the airways of
patients with BA. [15,16].
Many studies focused on the role of the IL-8 gene in association with asthma. [17] Common genetic
SNPs in asthma-related genes play a significant role in disease progression. Promoter region SNP IL-8
rs4073 A/T (-251A/T) has been connected to the regulation of transcriptional activity of the IL-8 gene
and the levels of IL-8 production [18-20].
2. Materials and Methods
This study took place during the period from October 2020 to May 2021. All the study experiments were performed
at the University of Technology and Iraqi Hereditary company (IHC).
2.1. Study Groups
The time of sample collecting was from October/2020 to January/2021. The total number of participants in the
study was 150 individuals, study groups included the following: Group 1: one hundred samples of Iraqi men and women diagnosed with asthma, aged between (20-61) years old.
Samples were collected at the Specialist Centre for Allergy (Al-Russafa, Baghdad, Iraq), their clinical information
was obtained from their hospital files and case-sheet records.
Group 2: Fifty samples of apparently healthy individuals of both sexes, aged between (24-64 years) were obtained
for control.
2.2. Blood Sampling
For each participant, 3 ml of whole blood was needed to be collected from the blood venous directly into an EDTAcontaining tube. This procedure was done under aseptic conditions. The blood samples were stored at -20°C.
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2.3. DNA Extraction
The DNA was extracted and purified from human whole blood samples using the EasyPure® Blood Genomic
DNA Kit (Cat. No.: EE121). Then, gel electrophoresis (agarose 1% and 1X TBE) [21] was used to confirm the
presence of extracted DNA after the process of extraction as shown in (Fig. 1). For one hour, 70 volts of electricity
were switched on. The DNA bands transition from the cathode (-ve) to the anode (+ve) poles. The Ethidium
bromide-stained bands in the gel were shot using a UV transilluminator set under 365 nm [22]. The purity and
concentration of the extracted DNA were done by The Quanta's™ Fluorometer which showed that the purity was
ranged between (1.6-1.8) and the concentration of the extracted DNA ranged between (60 - 80 mg/μl).

Figure 1: Gel-electrophoresis of DNA extracted from the whole blood sample.
2.4. Primers and Probes
Primers and Probes used in this study with their sequences are shown in (Table 1).
Table 1: Primers and Probes.
Primer/probe
Forward
Reverse
FAM- probe
VIC- probe

Sequence (5ʹ→3ʹ direction)
IL-8 gene SNP rs4073
GTCACATGGTACTATGATAA
GAGTCATCACACTTCCTA
AAGCATACAATTGATAATTCACC
AAGCATACATTTGATAATTCACC

2.4. Real Time PCR (qRT–PCR) for Genotyping Analysis
QRT-PCR was performed using the Strata gene Real-time PCR System (Analytik Jena Technologies) with
qPCRsoft software. Gene polymorphism was quantified by probe color reaction employing the 2xqPCR Master
Mix Kits [23,24] components as shown in (Table 2). Each reaction was performed twice and included negative
controls such as a non-template control (NTC), non-amplification control (NAC), and non-primer control (NPC).
Table 2: Reaction Component and volume for RT PCR used in IL-8 gene SNP experiment.
Component
Master mix 2× TransStart® Probe qPCR SuperMix
Forward primer
Revers primer
DNA
Nuclease free water (N.F.W)
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Volume
12.5µl
2 µl
2 µl
4µl
4.5µl
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2.5. The qPCR Reaction Run for Genotyping Analysis
The cycling protocol was set up using the thermal profile as shown in (Table 3).
Table 3: Thermal profile used in allelic discrimination of IL-8 SNPs.
Step

Temperature

Duration

Cycles

Enzyme activation

94ºC

30 Sec.

Hold

Denature

94 ºC

5 Sec.

Anneal

54 ºC

15 Sec.

Extend

72 ºC

20 Sec.

40-45

2.6. Genotyping/ Allelic Discrimination Principle
The corresponding color (fluorophore) FAM, VIC at the 5' of the tests and a quencher tetramethyl rhodamine
(TAMRA) at the 3' of the tests make up the TaqMan test. During the response, the cleavage of the test isolates the
columnist color and the quencher color, bringing about fluorescence expansion of the journalist. The accumulation
of these items is distinguished straight by checking the increment in fluorescence of the corresponding color. When
the test is unblemished, the vicinity of the journalist color to the quencher color brings about concealment of the
columnist fluorescence. During measure, if the objective of interest is available, the test explicitly strengthens to
the objective. The 5' to 3' nucleolytic movement of the Taq DNA polymerase compound separates the test between
the reporter and the quencher just if the test hybridizes to the objective.
The probe pieces are then moved from the target, and the strand continues to polymerize. The probe's third end
was blocked, preventing it from being extended. Every cycle has this procedure, and it does not affect on the
exponential buildup of product. Only if the target sequence is complementary to the probe can an increase in
fluorescence signal be seen.
Alpha DNA Ltd (Canada) manufactured TaqMan fluorescent oligonucleotide probes and primer sequences for this
investigation, which were lyophilized and kept at (-23°C). Table 1 shows the sequences of the probes and primers
used in the allelic separation contemplates, which contained the IL-8 gene SNP. Primer and probe sequence were
matched by the bioinformatics programs NCLEAN BUFFERI and primer plus 3. The wild type detecting probe
was labeled with FAM in the 5´ end and BHQ in the 3´ end. While the probe prepared for the mutant allele (SNP)
was labeled with VIC in the 5´ end and BHQ in the 3´ end [25].
3. Results and Discussion
This study analyzed the distribution of the IL-8 gene polymorphism rs4073 in study groups and evaluated their
association with asthma patients. The distribution of genotype and allele frequencies among patient groups
compared with the healthy group for the IL-8 gene polymorphism rs4073 is shown in (Table 4). The genotype
frequencies of asthma patients were 23.1% (n=29) normal AA and 23.1 % (n=29) heterozygous AT. Mutant
homozygous was found in TT 53.8% (n=42). In controls, the results show 64% (n=32) wild type AA, 16% (n=8)
heterozygous AT and mutant homozygous TT 20% (n=10).
The result of genotype frequencies of asthma patient's analysis shown in table 4 reveals that the wild type genotype
and wild type allele were taken as reference. In IL-8 gene polymorphism rs4073, the odd ratio for the TT genotype
was 4.6 with p=0.0004, indicating that homomutant genotype TT was at higher risk of asthma than the wild type
AA. The AT genotype have the second risk of asthma after TT with an odd ratio of 4 and p=0.0035. The frequency
of the A allele in asthma patients and controls was 87 (22.5%) and 72 (42.5%), respectively.
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Table 4: Comparison of the Genotype and Allele Frequencies of IL8 gene poly morphism (rs4073) between
patients’ and the Healthy groups.

IL-8
polymorphism
rs4073

Frequencies (%)
P value

Odd ratio
(95% CI)

23.1 % (n=29)
23.1 % (n=29)

--0.0035

1.00 (Reference)
4 (1.5-10.1)

20.0 % (n=10)

53.8 % (n=42)

0.0004

4.6 (1.9-10.8)

64.0 % (n=32)
36.0 % (n=18)

23.1 % (n=29)
76.9 % (n=71)

--0.0001

1.00 (Reference)
4.3 (2.1-8.9)

80.0 % (n=40)
20.0 % (n=10)

46.2 % (n=58)
53.8 % (n=42)

--0.0091

1.00 (Reference)
2.8 (1.3-6.4)

42.5 % (n=72)

22.5 % (n=87)

---

1.00 (Reference)

57.5 % (n=28)

77.5 % (n=113)

0.0001

3.7 (2.2-6.2)

Healthy

Patients

(n=50)

(n=100)

64.0 % (n=32)
16.0 % (n=8)

Co
dominant
AA
AT
TT
Dominant
AA
AT+TT
Recessive
AA+AT
TT
Allele
A
T

Results of polymorphism in single nucleotides show an essential role in the development of asthma and that the
presence of these SNPs has a role in increasing susceptibility of individuals to asthma, as the variation in the TT
genotype at the site followed by the AT genotype at the same site shows high-risk damage as shown in (Fig. 2).
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Figure 2: Allelic Discrimination Report generated by Rotor-Gene Q Series Software 2.1.0 (Cycling A. Green=
No Markers, Cycling A. Yellow= Circles), show that sample with mutant genotype have a high reaction (samples
color blue, black, red) followed by samples with heterozygous genotype (orange, green, pink) and samples with
wild type genotype (purple, gray) have the lowest reaction.
4. Conclusions
SNP variations and different genotypes of IL-8 have significant parts in the improvement of asthma. Their
application on such patients would segregate those with high powerlessness to DNA harm from low
defenselessness. The TT and AT genotype were found to be associated with a higher risk of bronchial asthma.
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