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ABSTRACT

Background: Allergy symptoms such as wheezing, breathlessness, and coughing are all symptoms of asthma, which
is a long-term respiratory condition characterized by inflammation and reversible airway blockage. If you're a child or
young adult, asthma is the most common long-term condition, with more severe symptoms. The CXC chemokine
superfamily includes the Interleukin 8 (1L-8) chemokine. T lymphocytes, neutrophils, and mast cells are all chemotactic
cytokines that IL-8 attracts in the body. A polymorphism in the promoter region of IL-8 - 781C/T (rs2227306) has been
found to be associated with an elevated level of the cytokine IL-8. There is a gene in the first intron of the IL-8 - 781C/T
(rs2227306) that has been reported to aid in both gene transcription and gene regulation.

Objective: The aim of the present review was to study polymorphism RS2227306 in the interleukin 8 gene and its
relation to bronchial asthma.

Conclusion: IL8 polymorphism rs2227306 has the potential to be utilized as a marker in interpretation of assessment
of severity of asthma.
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INTRODUCTION 21. The IL8 gene has been found to have many
Asthma is a life-threatening respiratory disorder. polymorphisms ©. The IL-8 production can also be
Persistent airway inflammation is the hallmark of this regulated by certain of these organisms. Several single
common lung illness. A chronic inflammatory disease of nucleotide polymorphisms (SNPs) in the 1L8 gene, such
the airways, asthma, is characterised by symptoms like as rs2227532, rs738T/C, rs4073, rs396T/G, and
chronic wheezes and dyspnea, as well as tightness in the rs2227306, have been investigated in patients with
chest and coughing, especially in the early morning or late aggressive (AgP) periodontitis or chronic periodontitis
at night. These episodes are frequently accompanied by a (CP) among people of Brazil .
wide-spread, yet variable, obstruction of airflow, which
can be resolved either naturally or with treatment . IL-8's Inflammatory Properties:
Asthma frequency among youngsters globally has Epithelial cells emit IL-8, a proinflammatory
increased gradually during the past two decades. An chemokine that responds to oxidative stress and causes
estimated 8.2 percent of Egyptian youngsters aged 3 to 15 neutrophil infiltration and inflammation when exposed to
were asthmatic @, an oxidising particle. IL-8 is a powerful chemoattractant
Obijective: To find out if the IL-8 polymorphism is and neutrophil activator ®. Post-injury regulation of IL-8
connected to asthma. depend on proinflammatory stimuli. IL-8 plays a critical
role in a number of wound healing pathways. As a
Chronic inflammation and IL-8: chemotactic agent for leukocytes, and fibroblasts, it also
Numerous cell types, as endothelial cells, stimulates myofibroblast growth and angiogenesis ©.
macrophages, neutrophils, fibroblasts, and tumor cells When cells are subjected to stress, IL-8 is released, which
produce IL-8. Several cell types produce it in reaction to is associated with an increase in proinflammatory
inflammation @, cytokine production. By manipulating the expression
One of the most significant mediators of levels of this cytokine in human cells, neutrophil
inflammation and wound healing, IL-8 acts as an activator infiltration into injured tissue can be controlled to a
of neutrophils, which in turn activates T and nonspecific certain extent ©),
inflammatory cells. In human fibroblasts, it also increases
the synthesis of o -smooth muscle actin. As a result, 1L-8 Lung Epithelial Cell Injury Prevention:
promotes wound healing in vivo by attracting fibroblasts, Acute respiratory distress syndrome (ARDS)
promoting their migration and the deposition of collagen patients' BAL fluid contains high levels of TNF- o @9,
I, fibronectin, and tenascin ¢ 9. TNF- and IL-8 levels are linked to each other. In lung
The IL8 gene consists of, 3 introns, 4 exons and the epithelial cells, TNF- a is a key inducer of expression of
proximal promoter, which is found on chromosome 4q13- IL-8 @D,
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Pathogenesis of asthma
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Figure (1): Pathogenesis of asthma ©

Pathogenesis of asthma (Figure 1):
Role in Asthma:

Infancy IL-8 deficiency may be the root cause of
bronchial asthma and severe respiratory syncytial virus
(RSV) infections, wheeze and/or bronchial asthma may
occur as a result . Asthma patients had higher levels of
IL-8 in their BAL fluid and sputum %, Guinea pigs'
bronchial hyper-reactivity is also induced by repeated
injections of IL-8 into the airways. Asthma and RSV
bronchiolitis share a genetic link with 1L-8 @4,

Highly specific for IL-8 are two distinct
receptors: B (IL-8RB, CXCR2), as well as o (IL-8RA,
CXCR1). Members of the superfamily of receptors,
which link to guanine nucleotide-binding proteins, are
these closely-related proteins. An association between
the IL-8RA gene and total serum IgE levels in asthmatic
patients has been shown @9,

These polymorphisms have been linked to a variety
of respiratory conditions, including asthma and chronic
obstructive pulmonary disease (COPD). Asthma and
severe RSV infections
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aren't influenced by IL-8RA polymorphisms, according
to the latest research @9,

A correlation between IL-8 expression levels and the
probability of developing asthma in a child:

There are two receptors for CXC chemokines in the
IL-8 family: CXCR1 and CXCR2. CXCR1 is the IL-8
RA, and CXCR2 is the IL-8 beta (IL-8 RB, CXCR2).
Neutrophils, mononuclear phagocytosis, mast cells, and
T-cells are all activated by the IL8-induced recruitment
of inflammatory cells 7,
Acute and chronic inflammation are both triggered by
IL8. ARDS, severe respiratory syncytial virus infections,
viral bronchiolitis, and bronchial asthma are all thought
to be caused in part by this molecule's presence 9,
Asthma patients' neutrophils and airway epithelial cells
are expanded as a result of the release of
proinflammatory cytokines such as IL-8 by Th2, Th-9,
and Th-17 cells, according to several studies 9.

Several studies have found a link between asthma
severity and elevated neutrophil counts @9, I1L-8 levels
may have risen because of the link between IL-8 and
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neutrophil recruitment following lung damage. Indeed,
IL-8 and/or other chemokines are released into the
airways by human bronchial epithelium, fibroblast, and
smooth muscle cells. Biomarkers of illness progression
and severity may include IL-8, which may play an
important role in the development of asthmatic airway
inflammation and hyper-responsiveness @9,

In addition, two IL8 variations were examined for
their connection with pediatric asthma susceptibility. The
rs4073 and rs2227306 loci have been linked to an
increased incidence of asthma in children. According to
these findings, genetic variants in IL-8 may have a role in
the development of pediatric asthma @9,

There is a possibility that genetic polymorphisms
have significant functional implications. These changes
have the potential to alter the protein's expression or
activity. The IL8 transcriptional activity was found to be
impacted by the two polymorphisms rs4073 and
rs2227306. Possible effects of IL-8 variants may include
affecting another gene's expression, such as an SNP in a
gene's promoter region, which may have no effect on the
expression of IL-8 (MRNA or protein) alone. Second, the
results were not as accurate as they could have been when
SNPs were not examined inside the correct haplotype
blocks (some SNPs in the same region are in LD with
other SNPs) @7,

T allele rs2227306 is associated with C/EBP-b
binding preference in lung epithelial cells, according to
Hacking and colleagues . A key regulator of
inflammation, C/EBP b, binds to a regulatory region in
the IL8 gene, increasing transcription by a large amount
(20

In a study conducted by Heinzmann et al. @9, IL-8
was tested for its association with asthma and arthritis, as
well as to see if RSV bronchiolitis and asthma share a
common genetic basis. Finding a link between asthma
and all of a person's polymorphisms, it is concluded that
IL-8 has a connection with asthma and that JIA has a
strong inverse distribution of polymorphisms @Y,

Interleukin 8 gene polymorphism Rs2227306:

CXC chemokine, Interleukin 8 (OMIM 146930) has
significant effects on peripheral blood neutrophil
activation and tissue migration 23,

Case-control studies have been used extensively to
explore genetic variations in the 1L8 gene, which is
situated on chromosome 4q12-q21 and has numerous
single nucleotide polymorphisms (SNP) that are
associated with acute inflammation and chronic
inflammation. +396(G/T), +781(T/C) and -251(A/T),
SNPs in the IL8 gene are among the most studied ®. An
intron-located polymorphism, rs2227306, is associated
with gene transcription and regulation, while rs4073-
rs2227306 haplotype exerted the strongest influence on
IL-8 expression @4,

IL-8 expression is unaffected by other
polymorphisms, although numerous studies have found a
link between those polymorphisms and an increased risk
of cancer. On the other hand, a study by Liu and

colleagues @ found that four polymorphisms (rs4073,
rs2227306, +1633C/T and +276A/T) were not associated
with pathological characteristics or oral cancer risk.

It has been extensively reported that IL-8
polymorphisms are associated with an increased risk of
cancer, although the findings have been contested. In a
meta-analysis and comprehensive review, Zhang et al. ¥
investigated  the  relationship  between  IL-8
polymorphisms  (+1633C/T, rs2227306, rs2227307,
rs1126647, and +678T/C) and cancer risk. They
concluded that the rs2227306 polymorphism protects
against hepatocellular carcinoma risk based on the results
of their study. To confirm their findings, future well-
designed research with a bigger sample size are
necessary.

Variants like rs2227306 (+781C/T; rs2227306) have
been discovered to be related to the transcriptional level
of IL-8, suggesting that they may be involved in the onset
or progression of many disorders ©®: 1- Excessive
production of an IL-8 gene that has been linked to an
increased risk of respiratory syncytial virus disease “9, 2-
Increased incidence of wetage-related macular
degeneration in Taiwan Chinese without the CFH Y402H
polymorphism but with the IL-8 +781 T allele (AMD) @
and 3-Polymorphism in the +781 C/T allele of the IL-8
gene investigated in this study reveals its prospective role
as an inflammatory marker for both chronic kidney
disease (CKD) and COPD @9,

CONCLUSION

There has been substantial research into the use of I1L8
polymorphism rs2227306 occurrence for interpretation of
asthma severity.
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