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Relation between Interleukin 8 and Bronchial Asthma in Children: Review Article
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ABSTRACT

Background: Asthma is a frequent respiratory condition to treat. A persistent airway inflammation characterizes this
frequent form of pulmonary disease. Immune responses are triggered by cytokines and chemokines produced by airway
epithelial cells. Human bronchial epithelial cells secrete 1L-8 in response to the presence of interleukin-4 (IL-4) and
interleukin-13, both of which are increased in asthmatics. There are two receptors for I1L-8, the IL-8 receptor alpha (also
known as CXCR1) and beta (also known as the IL-8 RB, CXCR?2). IL8 is a potent chemotactic cytokine that activates
inflammatory cells by recruiting mast cells, mononuclear phagocytes T lymphocytes, and neutrophils to the site of
inflammation. Objective: To determine the relationship between IL8 and bronchial asthma in children.

Conclusion: The assessment of IL8 levels in pediatric asthmatic patients is a useful biomarker reflecting the status of

asthma and also to glucocorticoids and treatment responses.

Keywords: Bronchial asthma, Interleukin 8.

Bronchial asthma in pediatrics:

Asthma is a diverse disease that is often accompanied
with persistent inflammation of the respiratory tracts.
Chest tightness, shortness of breath and cough, and
wheezes, which change in time and intensity over time,
and variable expiratory airflow limitation are used to
identify the disease @.

Pathogenesis of asthma:

Individuals with allergic asthma, who are predisposed
genetically, respond to allergens by mounting an
incorrect T-cell immune response, resulting in chronic
airway narrowing. Airway hyper-responsiveness to a
wide range of particular and non-specific stimuli
characterizes allergic asthma, which is defined by the
formation of inflammatory infiltrates in the lungs and
airway hyper-responsiveness to a variety of specific and
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nonspecific stimuli, a rise in Immunoglobulin E (IgE)
levels in the bloodstream, and increased mucus
production. As a result of the chronic inflammation,
structural changes (airway remodeling) occur, including
collagen deposition, hyperplasia, and thickening of the
airway wall. The bronchoalveolar infiltration of
numerous immune cell types, predominantly
eosinophils, mast cells and activated CD4* T-cells, is
triggered in asthmatic patients by allergic episodes. To
coordinate the immune response to allergens, effector T-
helper 2 (Th2) cells release cytokines that set off the
hallmarks of asthma. There are several factors that
contribute to the formation of IgE, including the
secretion of interleukin 4 and interleukin 13, as well as
the activation of mast cells by interleukin 5 and 9 @,
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Figure (1): Factors limiting airflow in acute and persistent asthma @,
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When IL-4 and IL-13 act on lung epithelial cells,
they promote goblet cell metaplasia while IL-13 acts on
smooth muscle cells, it helps to establish airway hyper-
responsiveness in the body. Other T-helper cell subsets,
such as Th9, Th25, and Th22 cells, have been connected
to the etiology of asthma ©,

Th17 cells, a subset of lung-infiltration T-cells,
have been identified as being responsible for
neutrophilic airway inflammation as well as increased
Th2-cell induced eosinophilic airway inflammation.
Asthma patients' Th17 cells and eosinophils secrete
more IL-17, which was also found to be upregulated .

The innate immune system also contributes to the
pathophysiology of asthma by producing pro-
inflammatory mediators via bronchial epithelial cells,
mast cells, basophils, and Natural Killer T (NKT) and
dendritic cells, but asthma is often considered an
adaptive immunological condition ©.

There's plenty of evidence to suggest that
suppressive and regulatory systems play a critical role
in keeping healthy people's lungs free of detrimental
responses ©.

Interleukin 8 and asthma:

Neutrophil chemotactic factor, or IL-8, is a
protein that has two purposes. Target cells, mostly
neutrophils but also other granulocytes, are induced to
undergo chemotaxis, prompting them to go toward the
infection site. Once they arrive, IL-8 triggers
phagocytosis. 11-8 is also well-known for its ability to
stimulate angiogenesis. IL-8 activates a number of
physiological reactions in target cells, including
increases in intracellular Ca?* and exocytosis, which are
both necessary for cell motility and phagocytosis .

It is thought that IL-8 has a role in the
pathogenesis of bronchiolitis, a virally induced illness
of the upper respiratory tract. CXC chemokines,
including 1L-8, are found throughout the body. The
CXC chemokine genes, along with the genes for the
other eight members of the family, are located in a
cluster on chromosome 4q .

There have been several inflammatory disorders
linked to IL-8, including asthma, ARDS (adult
respiratory distress syndrome), cystic fibrosis (CF),
COPD (chronic obstructive pulmonary disease). The
airway epithelium is a major producer of the
antimicrobial cytokine 1L-8, and it protects the airway
from microorganism invasion. By encouraging
neutrophil chemotaxis and inflammatory responses in
the airways, IL-8 released by the airway epithelium
helps the host body fight infection and disease ©.

While infancy is a critical period for the
development of asthma and wheezing, it may also lead
to recurrent wheeze and/or bronchial asthma due to the
function that IL-8 plays in these conditions ©.

Bronchoalveolar lavage (BAL) fluid and sputum
from asthmatic patients have higher levels of IL-8.
Bronchial hyperreactivity in guinea pigs is caused by
repeated inhalation of IL-8. Researchers have
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discovered a link between asthma and IL-8 on the
genome (10,

There are two kinds of receptors for IL-8: 1L-8
alfa receptor (IL-8RA, CXCR1) and (IL-8RA, CXCR2)
(IL-8RB, CXCR?2). Receptors and guanine nucleotide-
binding proteins belong to the same superfamily and
have a close relationship. The IL-8RA gene resides on
chromosome 2935, where it has been linked to higher
levels of total serum IgE in asthmatic patients 9.

A study conducted by Nocker et al. 2 examined
if IL-8 was present in the secretions of asthmatic
patients to learn more about the disease's connection to
airway inflammation. Asthma patients with clinical
stability had higher amounts of IL-8 in their
bronchoalveolar lavage fluid (BALF) compared to
healthy controls. Patients with asthma had higher 1L-8
levels when their BALF neutrophil count was higher.
The higher concentrations of the inflammatory mediator
interleukin-8 in asthmatic patients' secretions could be
signs of a continuous inflammation. The substantial link
between IL-8 levels and neutrophil percentages and/or
myeloperoxidase (MPO) levels in asthma patients
suggests that IL-8 plays a role in the recruitment and
activation of neutrophils in the airway lumen in asthma.

According to Wang et al. ®¥, patients with COPD
had significantly higher levels of sputum IL-8 than
healthy controls. These patients' forced expiratory
volume in the first second (FEV1) and sputum IL-8
levels were shown to be negatively correlated.
Asthmatic patients had higher levels of serum and BAL
IL-8 than normal participants, according to
Stankiewicz et al. 9. According to Govindaraju et al.
(9 asthmatic patients had significantly higher levels of
IL-8 in their plasma and sputum than healthy controls.
Patients with COPD have higher levels of IL-8 in their
airway secretions, which could be a sign of a continuous
inflammatory process that is more severe in those with
COPD. Neutrophils in asthma are activated by IL-8,
which can be used as a marker for the degree of airway
inflammation.

Before and after prednisolone medication, Tang
and Chen @9 found variations in IL-8 blood
concentrations created by activated eosinophils. With
the help of commercially available test kits, they
measured the concentration of IL-8 in the blood of 15
healthy control participants and in sera from 20 allergic
asthmatic children who were experiencing an acute
exacerbation but were otherwise healthy. Asthmatic
children with acute exacerbations and stable asthmatics
had considerably higher mean serum IL-8
concentrations than participants in the control group.
However, there was no statistically significant
difference between the groups of those with acute
exacerbations and those who had stable asthma.
Because serum IL-8 content is a poor predictor of
disease activity in acute asthma, measuring it has
limited usefulness.

The role of interleukin-8 (IL-8) in the etiology of
bronchial asthma was studied by Alwakil et al. @7, This
study found that the interleukin-6 (I1L-6) was implicated
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in the development of asthma. This cytokine is involved
in asthmatic patients' inflammatory alterations. As a
result, bronchial asthma sufferers may experience a
worsening of their symptoms if they are exposed to IL-
8.

Using blood interleukin-8 (IL-8) levels as a
biomarker for uncontrolled asthma, Zhang and Bai *®
analysed. They discovered that a rise in serum IL-8
levels is a good biomarker for determining whether or
not an asthmatic is receiving therapy for the condition.
The change in IL-8 level in uncontrolled asthma also
reflects the response to glucocorticoids. Inflammation
may be linked to asthma pathogenesis, according to
these preliminary findings.

CONCLUSION

The assessment of IL8 levels in pediatric asthmatic
patients is a useful biomarker reflecting the status of
asthma and also to glucocorticoids and treatment
responses.
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