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Abstract

Acute lung injury is the severe health issue characterized
by inflammation in the airways results in the alteration of
alveolar architecture. The inflammatory phase usually
mediated by the neutrophil accumulation, migration of
macrophages, alveolar infiltration and cytokines
activation. IL-17A is a class of pro-inflammatory cytokines
elevated during the initial phase of injury. IL-17A
mediation could alter various pathways such as, alveolar
epithelial cells (AECs) apoptosis, chemokines
enhancement and excitation as well as other proliferatory
pathways. IL-17A mediated activation of chemokines
expression is one of the key phenomenon promotes the
inflammatory process. IL-17A mediated downstream
modulation leads to the severe form of injury, which
causes the significant loss of AECs. The severe loss of AECs
stimulates the conversion of fibroblasts to myofibroblasts
and deposition of extracellular matrix (ECM). The excess
deposition of ECM at the alveolar epithelial barrier causes
the thickening of alveolar epithelium and results in the
progression of lethal, irreversible disease called
pulmonary fibrosis.
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Introduction
Respiration creates regular immune reaction in the lung to

fight against the invading pathogens [1]. These factors
promote the inflammatory changes in the airway, which
triggers the production of alveolar macrophages, neutrophils,
chemokines, growth factors and inflammatory cytokines [2].
Cytokines are the small glycoproteins, which is actively
involved in the immune system of the body [3]. IL-17A is a one
among those having the potential to activate various pathways
in response to the alveolar injury. IL-17A involved in the host-
defensive role in various diseases [4]. IL-17A was thought to be
produced by the T cells, but now it is known to be secreted by
many innate cells such as natural killer cells, lymphoid tissue,
dendritic cells (DC), and macrophages [5]. IL-17A is an
extensively studied member of IL-17 cytokine family and its

closest homolog is IL-17F [6]. It is reported that IL-17A induces
TNF receptor associated factor 6 (TRAF6) dependent activation
of nuclear factor kappa B (NFκB), which results in the
enhanced cytokine expression in the airway [6]. It is also
known to enhance the secretion of matrix metalloproteinases
(MMP1 and MMP3) [6]. IL-17A mediated inflammation also
promotes the expression of certain chemokines such as CXCL1,
CXCL5 and CXCL12 [6]. The inflammation in the alveolar
epithelial baseline could stimulate the activation of apoptosis
markers such as caspase-3 results in the death of AECs and
progression of severe injury to fibrosis [7,8].

IL-17A in acute lung injury
Alveolar epithelium is made of 90% type I alveolar epithelial

cells (ATI), which are very delicate and more susceptible to
injury [9,10]. The injury to the ATI cells forms the gaps in the
alveolar epithelial barrier, which is then replaced by the type II
alveolar epithelial cells (ATII) [8,10]. ATII cells are capable of
bridging the gaps in the alveolar epithelial baseline, which
begins the injury repair mechanism [10,11]. The airway
epithelial injury induces the production of various
inflammatory molecules such as macrophages, neutrophils,
chemokines and cytokines (Figure 1) [12-14].

These inflammatory molecules are involved in the
production of pro-inflammatory cytokine IL-17A [15,16].
Literatures have supported the protective role of IL-17A in
immunity during infection or injury of airway epithelium
[8,15]. IL-17A acts on some immune cells and also on non-
immune cells such as epithelial and mesenchymal cells [15].
The elevated expression of IL-17A is known to activate the
chemokines such as CXCL1, CXCL5, and CXCL12 [6]. These
chemokines play a crucial role in inflammation and take part in
the disease progression dependent on severity of injury [6,17].
The significant changes in the IL-17A expression are dependent
on the severity of lung injury [6]. Severity of lung injury is
indicated by the rate of loss of AECs at the alveolar epithelium
[6]. Literatures suggest that it is possible to regulate the IL-17A
mediated pro-inflammation and its associated cell death by
blocking the IL-17A expression at the molecular level [18].
Inhibition of IL-17A expression could regulate the expression of
certain chemokines such as CXCL1, CXCL5, CXCL12 and its
mediated interlinked pathways to initiate the AEC injury
healing process [8,19].
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IL-17A mediated changes during acute lung
injury and progression to pulmonary fibrosis

As discussed earlier, the crucial role of IL-17A is to trigger
the inflammatory response against the cellular damage [6,20].

Figure 1 Schematic representation of IL-17A mediated
downstream changes during acute lung injury. Acute lung
injury results in the induction of inflammatory cytokine
IL-17A. Up-regulated IL-17A plays its critical role in chemo-
attraction of certain chemokines such as CXCL1, CXCL5, and
CXCL12. The overall process alters the expression of p53-
fibrinolytic system components and results in AECs
apoptosis leading to progression of pulmonary fibrosis.

The elevated expression of IL-17A also indicates the severe
progression of injury to the fibro-proliferative phase of the
disease [6]. IL-17A cross-talk with p53 causes the DNA damage
at the molecular level; this damage leads to breaking of bond
between p53 and mdm2 [6,10]. It is also reported that p53
mediates the DNA repair mechanism. The damage beyond
repair leads to the activation of apoptosis pathway by
switching on the action of caspase [10,11]. Literatures also
suggested that the role of IL-17A in the alteration of p53
mediated fibrinolytic system. The elevated expression of p53 in
the nucleus of the AECs determines the cell function and
viability [6,10].

p53 is known to regulate the fibrinolytic system components
such as urokinase plasminogen activator (uPA), urokinase
plasmingen activator receptor (uPAR) and urokinase
plasminogen activator receptor-1 (PAI-I) [11]. The elevated
expression of p53 in the nucleus promotes the production of
PAI-I mRNA by suppressing uPA and uPAR mRNA production
[11,19,21-23]. The impaired fibrinolytic system induces the
PAI-I deposition and consequent accumulation of ECM at the
injured site [11]. The severe loss of AECs at the alveolar
epithelial baseline is responsible for developing the fibro-

proliferative phase [10]. The excessive deposition of fibroblast
or ECM results in the thickening of the alveolar barrier and
blocks the gaseous exchange [10,17]. These pathological
changes forms the scar at the epithelial barrier, this scarring of
tissue is known as fibrosis [23-25].

Discussion and Conclusion
IL-17A plays a crucial role as a pro-inflammatory cytokine

during acute lung injury. The increased expression of IL-17A
indicates the severity of lung injury and its development.
IL-17A also involved in the mediation of several important
pathways such as chemokines, p53-fibrinolytic, and apoptosis
pathways. Importantly, the expression of IL-17A is key measure
of lung injury progression to the fibro-proliferative phase and
conversion of fibroblast to myofibroblasts. The specific
interaction of IL-17A with the p53-fibrinolytic system is the
major reason for impaired fibrinolytic system and
development of pulmonary fibrosis. Blocking of IL-17A could
serve as an effective molecular therapy to regulate the acute
lung injury related health issues in society.
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