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Abstract

Background: Inflammation is a vascular or tissue response that occurs as a result of infection, tissue injury or
irritation. The review is aimed at describing the functions of Interleukin-8 (IL-8) and its role in tissue injury and
inflammation.

Methods: Articles were searched from the internet using the following search words; Inteluekin-8, IL-8 structure and
functions, role of IL-8 in tissue injury, inflammation and inflammatory response, IL-8 in hepatic, nervous, cardiac and
kidney injuries.

Results: The result showed that Cytokines are multifunctional proteins that play an important role in cell-to-cell
communication, they regulate a number of physiological and pathological processes, such as inflammation,
development, differentiation, and cell death. IL-8 is a cytokine that plays an important role in autoimmune disorder
and inflammatory diseases, it is regulated by several factors such as steroid hormones, inflammatory signals and
environmental stress. IL-8 levels have been reported to significantly increase in serum, plasma, cerebrospinal fluid,
gastric juice and urine of patients with brain, cardiac, renal, gastric and hepatic injuries.

Conclusion:IL-8 effect is localized to the damage cells or tissues and are specific to injury type. Therefore, it is
believed to have a role in the pathogenesis of certain type of disease conditions and traumatic injuries.
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Background

Inflammation is a vascular or tissue response that
occurs as a result of infection, tissue injury or
irritation.  Inflammatory response is mediated by
endogenous substances leading to the accumulation
of fluid and leukocytes within tissues [1, 2]. Signs of
inflammation include redness and warmth, swelling,
pain and tenderness. The endogenous substances
that mediate inflammation are increasingly expressed

with the progress of inflammation from acute to
chronic; they consist of inflammatory proteins such as
cytokines, adhesion molecules and receptors [3].
When there is tissue injury, local macrophages react
by producing cytokines that stimulates the blood
vessels and attract large number of leukocytes to
migrate from blood vessels into tissues. These
leukocytes phagocytose foreign cells and secrete
substances that kill pathogens and damage cells [4].
Cytokines are small proteins released by immune

*Correspondence: nathandibal@unimaid.edu.ng (Nathan Isaac Dibal)

Department of Human Anatomy, College of Medical Sciences, University of Maiduguri PMB 1069 Maiduguri, Borno State, Nigeria.

Citation on this article: Dibal NI, Garba SH, Jacks TW. Investigational Medicinal Chemistry and Pharmacology (2018) 1(1):1.

(- I nveSt M ed . Ch em . P h al'm aCOI . (I M C P) © The Author(s). 2018 Open Access This article is available at

https://investchempharm.com/



mailto:nathandibal@unimaid.edu.ng
https://investchempharm.com/

Dibal et al. Investigational Medicinal Chemistry and Pharmacology 2018 1(1):1

cells and brain parenchymal cells that influence the
interaction and communication between cells. They
are released via autocrine, paracrine or endocrine
actions. Historically, cytokines have been defined as
lymphokines when secreted by lymphocytes,
monokines  when  secreted by  monocytes,
chemokines (having chemotactic/attractant
properties) and interleukins (cytokines made by one
leukocyte that act on other leukocytes) [5].
Pathological changes can be determined in tissues
of laboratory animals because they can be
sacrificed and the desired tissues processed for
either light or electron microscopy. Pathological
changes in tissues of living animals or humans can
only be determined through biopsy. Because of the
inability to get some tissues without surgery (liver,
kidney and pancrease), serum or plasma levels of
either biochemical markers, oxidative stress markers
or tissue necrosis factors (TNF) are used to estimate
pathological changes within tissues. While some
markers like albumin and creatinine are tissue
specific, others like TNF and Interleukin-8 (IL-8) are
elevated in serum or plasma in all types of tissue
injury.

Damage-associated molecular patterns (DAMPs) and
Pathogen-associated molecular patterns (PAMPS)
trigger the inflammatory response tissue damage and
infection respectively. Infection can often lead to
tissue damage and vice versa, thus the activation of
DAMPs and PAMPs usually co-occur. These in turn
activate pattern recognition receptors (PRRs) such as
TLRs, which induce the transcription of
proinflammatory cytokines by factors such as NF-kB
and MAPKs, which can then promote the further
transcription of cytokines. IL-1B is produced in
response to PAMPs via NOD-like receptors (NLRs),
which ultimately activate caspase-1, resulting in the
cleavage of Pro IL-1( to mature IL-13 [6] (Figure 1).
Interleukin-8 (IL-8) is a pro-inflammatory CXC
chemokine (chemotactic cytokines) that play
important role in autoimmune disorder and
inflammatory diseases like rheumatoid arthritis,
abdominal aortic aneurysms, angiogenesis, gastritis
and inflammatory bowel disease [7]. IL-8 was
discovered in 1987 as a neutrophil-activation cytokine
but is now considered as neutrophil activation factor,
monocyte derived chemotactic factor, mitogen-
stimulated human leukocyte protein, and/or T cell
chemotactic factor. The crystalline structure of human
IL-8 (Figure 2) corresponds to a dimeric molecule
which is composed of a six-stranded B-sheet and two
parallel a-helices [8]. IL-8, TNF-a and other cytokines
are released by phagocytes, monocytes, fibroblasts,
endothelial cells, keratinocytes and other cells and
tissues that are exposed to infectious agents, toxins,
radiation and trauma. They are considered as the
most important tissue-derived chemo-attractants for
neutrophils. Chemokine proteins are divided into CXC
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and CC based on the position of the first two
cysteines; either separated by one amino acid or in
an adjacent position. CXC chemokines usually exhibit
chemotactic activities against neutrophils and
lymphocytes and are clustered on human
chromosome 4 while CC chemokines generally exert
chemotactic activities on monocytes [9, 10]. Pro-
inflammatory cytokines exert pleiotropic effect by
acting in contrast to the function of target cells [11].
Cytokines are multifunctional proteins that play an
important role in cell-to-cell communication, they
regulate a number of physiological and pathological
processes, such as inflammation, development,
differentiation, and cell death. IL-8 is regulated by
several factors such as steroid hormones,
inflammatory signals and environmental stress [12].
IL-8 act with interleukin-1 (IL-1) by attracting
leukocytes to the site of injury, irritation or infection
and activating neutrophils to exert phagocytic effect
on bacteria and infected or damage cells [13, 14]. IL-
8 is chemotactic for fibroblasts and stimulates
deposition of fibronectin, and collagen | during wound
healing [15]. IL-8 receptors are found on monocytes,
T-lymphocytes, eosinophil, fibroblast and basophils
as a result these cells also secrete IL-8 but their
response to IL-8 is weaker than neutrophils.
Therefore, the main role of IL-8 is recruitment of
neutrophils to site of tissue injury or infection [16].
Several studies revealed an association between
leukocyess and interleukin-8 (IL-8) and the increase
in IL-8 concentration in inflammatory cells [17,18].
Therefore, this review is aimed at describing the
functions of IL-8 and its role in tissue injury and
inflammation.

Methods

Articles were searched from the directory of open
access journals, Google scholar, PubMed, science
direct and Scopus databases using the following
keywords; Inteluekin-8 (IL-8), IL-8 structure, IL-8
functions, role of IL-8 in tissue injury and
inflammation, tissue injury, inflammatory response,
IL-8 in hepatic injury, IL-8 in nervous system injury,
IL-8 in cardiac injury, IL-8 in kidney injury etc. The
criteria used for selecting articles are as follows:

i. Articles that describe the structure and

function of IL-8.

ii. Articles that state the role of IL-8 in tissue

injury and inflammation.

iii. Articles that described tissue injury and

inflammatory response.

iv. Articles that established the role of IL-8 in

different kind of tissue injuries.

Articles that met the selection criteria were selected
for the review
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Promotion of further
transcription of cytokines

Figure 1. Mechanisms of Inflammation [6].

Results and discussion

Forty six articles that met the selection criteria were
used to describe the structure and function of IL-8
and its role in tissue injury and inflammatory response
associated with different disease conditions.

Role of IL-8 in Tissue Injury and Inflammatory
Disease. IL-8 plays an important role in tissue injury
and the inflammatory response of many tissues and
organs such as brain, spinal cord, liver, kidneys,
stomach, heart and spleen; IL-8 levels tend to
increase in either plasma, serum, gastric juices,
tissue fluids and cerebrospinal fluids  following
injuries/inflammation of the tissues involve.

IL-8 and central nervous system injury. The
studies [19, 20] reported a significant increase in
serum and cerebrospinal fluid (CSF) levels of IL-8 in
patients with head injury compared with that of
healthy control, the CSF IL-8 level was higher than
serum level in 50% of the patients with head injury.
The patients with blood brain barrier (BBB)
malfunction showed higher CSF IL-8 levels than
those with normal BBB function, the relationship
between high CSF IL-8 and BBB malfunction suggest
the role of IL-8 in altering the physiology of BBB.
Earlier study by Kostulas et al. [21] reported higher
levels of IL-8 mMRNA expressing mononuclear cells in
patients with acute ischemic stroke as compared with
healthy controls, they also reported a significant
increase in plasma IL-8 levels in patients with acute

ischemic stroke as compared to that of healthy
controls. IL-8 production was said to increase
significantly in LPS-stimulated human fetal microglial
cells 24 hours after stimulation. IL-18 and TNF-a also
increase the production of IL-8 by fetal microglial
cells, the production of IL-8 by fetal microglial cells in
response to LPS, IL-1B and TNF-a stimuli was
inhibited by IL-4, IL-10 and TGF-B1. These suggest
that human fetal microglial cells produce IL-8 in
response to LPS, IL-1B and TNF-a stimuli while anti-
inflammatory cytokines such as IL-4, IL-10 and TGF-
B1 inhibits the synthesis of IL-8 [22].

The serum level of IL-8, TGF-B1 and nitric oxide (NO)
were significantly elevated in patients with traumatic
brain injury and spontaneous intra-cerebral
hemorrhage compare to control patients, these shows
that IL-8, TGF-B1 and NO are important mediators of
inflammation and brain Damage [23]. Central venous
plasma levels of IL-8 of patients with severe traumatic
brain injury survivors were significantly lower than
non-survivors indicating that IL-8 could be a
predictive sign of mortality in severe traumatic brain
injury patients [24]. Serum concentration of IL-8 were
reported to be significantly higher in fibromyalgia
patients as compared to healthy controls [25].
Furthermore, stress and immune activation can
stimulate glia cells to release pro-inflammatory
cytokines and chemokines like IL-8. Therefore,
fiboromyalgia patients had three times higher
concentration of IL-8 in cerebrospinal fluid as
compared to serum.
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Figure 2. Human IL-8 Structure [8].

Research by Yousefzadeh-Chabok et al. [26]
reported a significant increase in the serum levels of
IL-8 and IL-6 in traumatic brain injury patients with
unfavourable outcomes (death, vegetative life and
severe disability) as compared to patients with
favourable outcomes (moderate disability and good
recovery), they concluded that increased in serum IL-
8 and IL-6 are predictive markers of unfavourable
outcomes in patients with severe traumatic brain
injury. Khan et al. [27] reported a significant increase
in IL-8 levels of dorsal root ganglion and sciatic nerve
in rats 3-8 days after four different sciatic nerve injury;
the injuries consist of partial sciatic ligation, neuritis,
complete sciatic transection and chronic constriction
injury. Their findings showed that serum IL-8 levels
did not change in all models of nerve injury
suggesting that IL-8 effect is localized to the damage
cells or tissues and are specific to injury type.

IL-8 and Cardiovascular injury. Early study by
Meki et al. [28] reported a significantly higher serum
IL-8 concentration in scorpion envenomed children
compare to controls. In their research, severely
envenomed victims with toxic myocarditis and
moderately envenomed victims with carditis had
significantly higher levels of IL-8 than victims with
mild cases of envenomation. They also show positive
correlation between serum levels of cardiac troponin |
(cTnl) and IL-8 in victims with toxic myocarditis
suggesting that both ¢Tnl and IL-8 may be involved in
the pathogenesis of myocardial injury of scorpion
envenomed victims.

A research conducted by Middleton et al. [29]
established a relationship between increase IL-8
expressions with increase in T-lymphocytes and
increase in the size of abdominal aortic aneurysm
(AAA). The study also reported an increase in IL-8

level with progress of mural inflammation suggesting
the involvement of IL-8 in the pathogenesis of AAA
and its chemotactic role in T-lymphocytes
aggregation within aneurysm wall leading to further
inflammation and the release of more cytokine within
the aneurysm wall.

A positive correlation between inflammatory cytokines
(IL-8 and IL-1B8) with cardiac injury and adverse
cardiac events (ACEs) in critically injured patients
was reported by De’Ath et al. [30]. They noticed a
significant increase in IL-8 and IL-1B level in ACE
patients 72 hours after critical injury and a 2.8 times
increase in IL-8 level at 24 hour in patients with ACE
compared to patients without.

High levels of IL-8 was noticed in ST-
elevation myocardial infarction patients complicated
with heart failure [31]. The high IL-8 levels were
correlated with less improvement in the function of left
ventricle six weeks after primary PCl-treatment
suggesting the role of IL-8 in the reperfusion related
injury of post-ischemic myocardium. Serum IL8 levels
were significantly higher in female patients with risk of
myocardial infarction compared to controls. Twofold
increase in serum IL-8 concentration was associated
with lower risk of myocardial infarction in females
while the increase in serum IL-8 in males was
associated with a slightly higher risk of myocardial
infarction [32].

IL-8 and Gastric injury. Exposure of
Helicobacter pylori, Pseudomonas aeruginosa,
Campyloribacter jejuni and Escherichia coli to human
gastric cancer cell lines enhance the production of IL-
8 by the gastric cancer cell lines [33]. There is a
significant positive correlation between high serum IL-
8 levels with gastric mucosal injury and gastric cancer
[34]. Despite the increase in IL-8 expression in gastric
mucosa that is exposed to H. pylori, increase in IL-8
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expression is a sign of poor prognosis of gastric
cancer [35]. Gastric juice from patients on proton
pump inhibitors (PPIs) cause a significant increase in
IL-8 production by primary bronchial epithelial cells
(PBEC) compared to gastric juice of patients off PPI.
Cystic fibrotic PBEC exposed to gastric juices from
patients on PPl and off PPl produced a significantly
higher IL-8 than normal PBEC exposed to gastric
juice from patients on PPI and off PPI [36].

IL-8 and Liver injury. There was a significant

increase in serum IL-8 levels in patients with chronic
liver disease (CLD) compared to controls [37].
Patients with liver cirrhosis had significantly higher IL-
8 levels than patients with CLD but without cirrhosis.
Patients with both alcoholic and cholestatic liver
diseases had the highest IL-8 levels while patients
with hepatitis B and hepatitis C had lowest levels of
serum IL-8.
The role of functional blockage of IL-8 receptors in
murine alcoholic steatohepatitis was described by
Wieser et al. [38]. They showed that experimental
induction of alcoholic liver disease is driven by
CXCR1/2-dependent activation of neutrophils,
CXCR1/2-specific pepducins significantly reduce liver
inflammation and mortality associated with alcoholic
liver disease in mice. Because hepatic neutrophil
infiltration and  triglyceride accumulation was
significantly reduce by CXCR1/2 blockage in alcoholic
liver disease, CXCR1/2 blockage cured previously
established cases of alcoholic liver disease and
prevented further mortality that may occur as a result
of the disease. They concluded that increase in
human alcoholic hepatitis may increase pathogenic
neutrophil activation while its blockage via pepducins
improves recovery.

IL-8 and Renal injury. Higher levels of urine
IL-8 was noticed in patients with glomerular leukocyte
infiltration as compared to those of patients without
infiltration, suggesting the role of IL-8 in the
pathogenesis of glomerular diseases. Plasma IL-8
levels were also reported to significantly increase in
patients with IgA nephropathy, acute
glomerulonephritis, lupus nephritis, purpura nephritis,
membranoproliferative glomerulonephritis and
cryoglobulinemia [39].

The plasma concentration of IL-8 in autosomal
dominant polycystic kidney disease (ADPKD) patients
with normal glomerular filtration rate was significantly
increased, this suggest the role of cytokines like IL-8
in the parthenogenesis of ADPKD [40]. Serum levels
of IL-8 were significantly increased in patients with
acute kidney injury that underwent cardiopulmonary
bypass [41, 42]. This indicates the role of serum IL-8
levels in the early diagnosis of acute kidney injury.
Urine and serum IL-8 levels were increased in
patients with acute kidney injury within 24 hours after
liver transplant [43].

Earlier study by Shanmuganathan et al. [44] to
identify the association between polymorphism of IL-8
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gene and patients with diabetic chronic kidney
disease (CKD) and patients on continuous
ambulatory peritoneal dialysis (CAPD) showed the
presence of polymorphism in +781 cytosine/thymine
(CIT) of IL-8 gene in diabetic CKD and CAPD patients
suggesting its role as an inflammatory marker in CKD
and CAPD. Hydrogen peroxide (H202) a reactive
oxygen species (ROS) stimulated Ga12 and renal
injury leading to increase in IL-8 expression in-vivo
and in-vitro [45]. An increase in urine IL-8 level was
observed in marathon runners immediately after
marathon suggesting the occurrence of structural
renal tubule damage after marathon [46].

Conclusions

IL-8 concentrations are found to be elevated in many
disease conditions and traumatic injuries. Increase in
IL-8 concentrations in serum, plasma, cerebrospinal
fluid, gastric juice and urine are specific to certain
type of tissue injury. Therefore, IL-8 alone cannot be
used in the diagnosis of disease conditions. Because
of its role in the inflammatory response of many cells,
IL-8 may have a role in the pathogenesis of many
diseases and can be used to predict the severity of
certain disease conditions and survival rate of
patients.
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