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ARTICLE INFO ABSTRACT

Irritable Bowel Syndrome (IBS) is a common disorder
of the large intestine. This study was designed to
Estimation of interleukin 8 and 10 in human suffering
from irritable bowel syndrome and the relationship with
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age and period of disease. A total of 88 men participated
in this study, including 57 men as patient, and 31 as
healthy, who were collected from Al-Fayhaa Hospital in
Basrah. The patients was classified according to age into
(30-40), (41-50) and (51-60), and according to the
disease period into (1-5) and (6-10) years. The healthy
were aged (30-60 years).IL-8 and IL-10 were measured
using ELISA technique and The data statistical analysis
software (One-way Anova) and Mann-Watny test. The
results showed a significant increase of interleukin-8
(IL-8) for patients at P<0.001, while there was a

significant decrease in the level of interleukin-10 (IL-
10) at P<0.001. Regarding the age groups, the results
did not show variation of IL-8 levels .while, the level of
IL-10 in the (41-50 years) was significantly lower. As
for the relationship between the duration of the disease
there is no significant differences. The study concluded
that inflammations play a role in inducing irritable
bowel syndrome and the age group (41-50) was more
affected.

1. Introduction

Many people suffer from Functional gastrointestinal disorders (FGIDs), which are
heterogeneous groups of chronic disease symptoms such as irritable bowel, and there is no specific
standard for their diagnosis, nor a specific treatment is agreed-upon for irritable bowel treatment.
However, developments in science and modern technology have contributed to understanding the
complex relationship between the gut, the immune system and the nervous system together, which
has led to many treatment options to relieve symptoms [1]. The Functional gastrointestinal
disorders (FGIDs) can affect any part of the digestive system (Gl) including the esophagus,
stomach, and intestines. These disorders represent a huge economic and social burden; and they are
fundamentally functional, not structural or biochemical abnormalities, nor are they considered
psychiatric disorders, although stress and psychological difficulties can worsen the FGIDs
symptoms [2,3] The part of the digestive canal most susceptible to infection is the colon, with a
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global prevalence estimated at 20% [4,5]. Irritable bowel syndrome is defined as a dysfunction of
the colon, which leads to the appearance of symptoms in the digestive system, such as indigestion,
bloating, constipation, and cramps that disappear after defecation; in addition to a feeling that the
defecation is not completed after going to the bathroom, and sounds that the person close to the
patient may hear [6,7]. There are many causes and factors that lead to irritable bowel syndrome.
Among these factors that affect and are affected by colon disorders are inflammatory interleukins (a
group of proteins belonging to a low molecular weight family with chemical activity to direct
leukocytes [8], which are divided into several subfamilies that depend on the position of one or two
cysteine residues involved in the formation of the molecular disulfide bond. Members of the
chemokine family, or C-X-C, have a pair of cysteine residues separated by a single amino acid
including interleukin-8 (IL-8). The interleukin-8 (IL-8) is considered as a protein containing 99
amino acid residues with the NH2 amino acid sequence differences among the types of cells from
which it is released but the initial form of IL-8 contains 77 amino acids [9]. It is also considered as
a chemical agent that attracts neutrophils, basophils, and T cells during the inflammatory process;
not just a chemical agent for monocytes; as IL-8 is involved in the activation of neutrophils and is
released from several types of cells in response to inflammations such as monocytes, macrophages,
neutrophils, cells of the intestine, kidneys, placenta, and bone marrow. It is a member of the beta-
thromboglobulin superfamily and is structurally related to the platelet factor. Endothelial cells store
interleukin-8 in their storage vesicles (Weibel-Palade body) [10]. IL-8 is involved in mitosis,
inhibition of angiogenesis, inflammation, chemotaxis, neutrophil lysis, leukocyte activation, and
calcium homeostasis [11].

The study of Pandey and Rizvi (2009) [12], which included 38 patients with colon disease (32
females, 6 males; age range 18-70 years) and 22 healthy individuals (17 females, 5 males, age range
24-42 years) - where the diagnosis of Irritable bowel syndrome was done according to the Rome
criteria — showed elevated proinflammatory cytokines such as IL-6 and IL-8.

The study of Zhen, et al., (2015) [13] included 42 patients and 20 healthy men, and aimed to
explore the relationship between interleukin (IL-8) and abdominal symptoms and psychological
factors in patients with diarrhea associated with irritable bowel syndrome, The results showed that
the level of IL-8 was higher in the patients group compared to the healthy group. As for non-
inflammatory interleukins, they also affect and are affected by irritable bowel syndrome; which are
basically a group of cytokines (proteins/molecules) first seen in white blood cells that stimulate the
body's immune system to resist congestion and disease. Interleukins are formed in a wide range of
cells in the body, including white blood cells, which expel or destroy bacteria and other harmful
substances that enter the body [14]. The immune system has developed anti-inflammatory
mechanisms that limit the production of pro-inflammatory molecules to reduce tissue damage and
maintain or restore tissues homeostasis. Anti-inflammatory interleukins play a critical and
necessary role in the prevention of inflammatory diseases, autoimmune diseases, non-immune
effect or types, epithelial cells and keratinocytes [15]. Interleukin IL-10 is a multidirectional
cytokine protein that inhibits the synthesis of a number of cytokines such as interleukin-1 and
interleukin-2. It is also known for its strong anti-inflammatory and immunomodulatory effects. IL-
10 was originally identified as a product of T helper 2 cells [16]. However, it is actually produced
by many immune cells derived from the spinal cord and lymphatics that participate in both natural
immunity and adaptive immunity [17].

The study of Max Schmulson, et al., (2013)[18] included 137 volunteers, including 92 healthy
and 45 patients with irritable bowel syndrome, who were divided into three subgroups: IBS-D, IBS-
C, IBS-M, and there were no statistically significant differences in Age, gender, and body mass
index (BMI). The study showed that the IL-10 level was low in patients compared to the healthy
volunteers, but when comparing the subgroups, the IL-10 level was higher in IBS-C than in both
IBS-M and IBS-D.

The study of Ellen Johanne Vara, et al. (2018)[19] which included 38 patients with Irritable
Bowel Syndrome (32 females, 6 males, with the age range of 18-70 years) and 22 individuals
representing the healthy group (17 females, 5 males, with the age range of 24 -42 years), showed
that IL-10 level in serum was significantly lower in patients with irritable bowel syndrome
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compared to the healthy group; and this cytokine imbalance may act as a possible causative factor
for Irritable Bowel Syndrome.

2.Materials and working methods

2.1.Healthy Samples

The current study used 31 serum samples of healthy volunteers with age range (30-60 years),
after confirmation from the specialist doctor that they do not complain from irritable bowel
syndrome.

2.2.Patient Samples

A total of 57 serum samples were collected from patients of colon disorders with age range (30-
60 years), classified according to disease time period into two categories: (1-5 years) and (5-10
years). The samples were collected from Al-Fayhaa Hospital and the Center of gastrointestinal tract
and colon Diseases and surgery.

2.3. Serum preparation

Blood samples were taken from each volunteer when visiting the Center of Gastrointestinal
Tract and Liver Diseases and Surgery and Al-Fayhaa Hospital which are run by Basrah Health
Directorate. The specialist doctor examined each of the volunteers and sent him to the Laboratory
Unit, where the laboratory technician drew approximately (5 ml) of venous antecubital blood. The
next step, the blood was placed in a special Gel Tube and left for a period ranging between 10 and
15 minutes. Then, the samples were centrifuged at a rate of 4000 revolutions per minute for a
period of 15 minutes to obtain the serum. The resulted serum was distributed among small
Eppendorf tubes. then the samples were kept at (-20) °C in deep freezing until the tests were
conducted.

2.4. Estimation of the concentration of interleukins

A special kit manufactured by Elabscience Company were used with serial number (Catalog No:
E-EL-H6008) for interleukin 8 (IL-8), and serial number (Catalog No: E-EL-H6154) for interleukin
10 (IL-10), through the Linked Enzyme Immunoassay (ELISA) technique.

3.Statistical Analysis

Statistical analysis of the data was performed using analysis of variance (ANOVA) for least
significant difference in LSD at P < 0.05 and P < 0.01 The standard error was calculated using
SPSS version 23.

4. Results:

4.1. Assessment of IL-8 and IL-10 levels in both the Patient and Healthy Groups

The results of the current study (detailed in Table 1) showed a significant difference in the IL-8
levels at a probability of (P<<0.001) between the patient group and the healthy group, as the level
increased significantly in the patient group (24.473+£2.099) compared to the healthy group
(4.792+0.417).

As for the IL-10, the results of the current study (detailed in Table 1) showed a significant
difference in the IL-10 concentration at a probability of (P<<0.001) between the patient group and
the healthy group, as the concentration decreased significantly in the patient group (7.086+0.768)
compared to the healthy group (40.891+4.463). Table 1 shows the concentration of interleukins in
the patient men group (n=57) and healthy men group (n=31).
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Table 1.  The concentration of interleukins in the patient men group (n=57) and healthy men
group (n=31).

Parameters (mean xstandard error)

Groups Interleukin-8 Interleukin-10
(pg/ml) (pg/ml)
Healthy 47923+ 0.417 40.891 2 + 4.463
Patients 24.473 *+2.099 7.086 °+0.768
P-value 0.001 0.001

(a, b) letters difference means there is a significant difference.

4.2 .The concentration of interleukins (IL-8 and IL-10) and its relationship to the age
groups in patients with irritable bowel syndrome

The results of the statistical analysis indicated that there were no significant differences among
the age groups of patients in the concentration of IL-8 (P > 0.05). While the results of the statistical
analysis showed that there were indeed significant differences (P <0.007) between the age groups
of patients in the concentration of IL-10, as the age group (41-50) years had the lowest
concentration of Interleukin 10, (10.004 + 1.775) compared with other age groups of patients
(4.470 £ 0.334) and (8.032 + 1.662) respectively.

Table 2.  The relation of patient age groups (n=57) on the concentration
of IL-8 and IL-10

Categories (n=57) (meanz standard error)

Parameters (30-40) (41-50) years (51-60) P-value
years years
IL-8 21.560 23.563%+2.149 28.501 0.431
°+2.638 +5.885
IL-10 10.004 4.470 +0.334 8.032 0.007
+1.775 b+1.662

(a) similar letters indicate there are no significant differences
(b) different letters indicate there are significant differences

4.3 . The concentration of interleukins (IL-8 and IL-10) and its relationship to the
period of the disease in patients with irritable bowel syndrome

The test results showed that there were no significant differences in the concentration of IL-8
and 1L-10 among the different period of the disease shown in Table 3.

Table 3: Effect of disease duration on interleukins concentration in patients with irritable bowel
syndrome.
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patient (1-5) year

patient (6-10) year

Parameters median (!owest median (I_owest P-value
value - highest value - highest
value) value)
IL-8 (12.100- (8.824- 0.977
(pg/ml) 97.080)19.17 75.090)20.200
IL-10 (2.333- (1.330- 0.709
(pg/ml) 19.570)4.857 26.990)4.857
5.Discussion

The statistical analysis results of the current study of patients with irritable bowel syndrome
showed a significant increase in the level of IL-8 compared to the healthy group. These findings are
consistent with the study of [20,21].

The current study showed that the high level of interleukin-8 in patients with irritable bowel may
have a major role in the pathogenesis of the disease, as irritable bowel syndrome (IBS) was
previously considered a psychosomatic disorder, but recent studies such as [22,23]. indicated that
inflammation plays an important role in colon irritation, as the studies confirmed changes in Mast
cell (MC), T lymphocytes and B lymphocytes, and showed higher concentrations of cytokines in
the colon mucosa and in the blood of patients with Irritable Bowel Syndrome, compared to healthy
subjects [24].

It has been proved that the persistent chronic inflammation has a role in the pathogenesis of the
disease, as inflammatory cytokines such as IL-8 are considered one of the mechanisms causing the
induction of irritable colon, as the increase in pro-inflammatory cytokines leads to damage and
rupture of the small mucous membrane of the colon in most cases due to the infiltration of microbes
that provoke immune responses causing mucosal and immunohistochemically disturbances,
alteration in the microstructure of the mucosa and submucosa influenced by the activity of immune
cells, lymphocytes, mast cells, chromaffin , enterochromaffin cells (a type of enteroendocrine and
neuroendocrine cells) and antigen presenting cell [25]. The low-scale inflammation in the intestines
of IBS patients is associated with activation of T lymphocytes and mast cells as well as stimulation
of increased expression of lipopolysaccharides, as mast cells (MCs) and intraepithelial lymphocytes
control inflammatory infiltrates in the intestine and colon of IBS patients [26].

MC activation can lead to abnormal epithelial formation in epithelial tissue cells and mucosal
tissue cells, neuromuscular dysfunction, enhanced visceral hypersensitivity, and altered motility
patterns of the colon which may alter enteric nerve function and motility [27]. MCs are long-lived
granular cells that secrete histamine as a defense tool for colon tissue and are derived from bone
marrow myeloid-cell progenitors (CD34+), but at the same time, an excess of histamine leads to a
change in the function of the enteric nerve under the influence of Stem cells factor and interleukin
(IL-8), which leads to increased visceral sensitivity and the occurrence of inflammation in the colon
wall and may be a reason for stimulating the immune system and increasing the production of IL-8,
thus raising its level [28].

Mast cells communicate with nerves in a bidirectional manner, modulating peristalsis and pain
signaling, resulting in the release of proinflammatory IL-8, as MCs exert a variety of
neuroprotective effects including activation of pain receptors in the cell membrane, induction of
neurogenic inflammation resulting in visceral hypersensitivity; and the neuronal activation leads in
turn to the release of neuropeptides and neurotransmitters, such as the 5-hydroxytryptamine
receptors (5-HT); [29]. It has been established that irritable bowel syndrome patients produce high
amounts of IL-8 therefore may be used as a diagnostic tool for the disease [30].Activation of the
immune system plays an important role in the development of IBS symptoms when serum
concentrations of pro-inflammatory cytokines (such as tumor necrosis factor alpha (TNF-a) and
interleukin-17 (IL-17) and IL-8)) are increased [31]. In the normal state, the immune system of the
digestive system is well adjusted to the microenvironment of the intestine and colon, resulting in a
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stable homeostatic state. But the gut environment is constantly exposed to unhealthy food and
microbial pathogens that help destroy this stable environment in the gut, as the balance of this
stability is significantly disturbed in disease affecting the digestive system, such as IBS syndrome
[32]. Colitis may be caused by immune activation upon germs entrance, therefore the nuclear factor
kappa-light-chain-enhancer (NF-kB) is activated and plays an important role in maintaining a stable
state of innate immunity in the gut. Dysregulation of immune responses leads to disruptions in the
NF-kB pathway and to chronic inflammation [33]. Dysregulation of the NF-kB pathway -and the
factors regulating it- lead to a state of uncontrolled inflammation and immune changes, as is
commonly seen in colitis where levels of the pro-inflammatory cytokines IL-8 and IL-17 are
increased because the NF-kB pathway enhances and activates Beta cells that produces
inflammatory cytokines leading to colitis, so the level of IL-8 in the blood can be considered as a
diagnostic tool for irritable bowel syndrome [34].Contaminated foodstuffs, viruses or pathogenic
bacteria ingested by a person and entering his alimentary canal stimulate his immune system, and
their stimulation extends to TLRs receptors on the cell surface of both immune cells (such as
neutrophils and monocytes) and non-immune cells (such as epithelial cells, fibroblasts, and smooth
muscle cells) as well as and toll like receptors (TLRs) in myofibroblasts under the intestinal
epithelium. These stuffs can activate the innate immune system through TLR in patients with
irritable bowel syndrome due to lipopolysaccharides (LPS) stimulation via TLR4 [35], [36] . TLRs
occupy a key position in the first line of defense against pathogens because of their ability to
recognize pathogen-associated molecular patterns. Memory T cells can express TLRs that are not
found on naive cells. Activation of inflammatory leukocytes can lead to induction or
downregulation of surface expression. There is extensive regulation of intracellular signaling, and
pathogens cause most of the pattern recognition receptors PRRs -after activation by pathogen
molecular patterns- to upregulate the inflammatory response gene, particularly the inflammatory
cytokine 1L-8 in IBS[37,38]. That increases pro-inflammatory cytokines, through stimulating the
immune system, such as IL-1p, IL-6, IL-8, and TNF-a for IBS patients, especially in IBS-D patients.
In vitro studies also showed that the anti-inflammatory cytokine IL-10 is decreased in IBS patients
and this is consistent with our current study as TLRs are activated in laboratory animals with IBS
[12].

The study of [39] showed that there are specific mechanisms associated with excessive
production of IL-8, IL-2, TNF-a, and decreased production of IL-10 that our current study found in
colon patients, supporting the theory of imbalance between pro- and anti-inflammatory cytokines in
the pathogenesis of IBS [40]. This theory reported higher expression of the chemokine-producing
genes (IL-8, IL-9 and MCP 1) in IBS patients compared to healthy group [41]. In addition, IL-8
forms are more prevalent in IBS patients compared to healthy controls, which could be responsible
for the lower levels of IL-10 in IBS patients [42,43].

The study of [44] showed that people with irritable colon suffer from a significant decrease of
the efficiency of immune cells, especially T cells; changing from the state of normal activity to
weakness and lack of responses to stimuli [45]. Therefore, their secretions and reproduction are
significantly weakened, and hence causing the emergence of a chronic inflammatory state in the
colon. As for the age groups and the duration of the disease, the results of the study did not show
significant differences, and these results are consistent with [46] in the United States of America
which included 137 IBS patients and 96 healthy subjects, divided into two age groups: 18-40 years
and 48-60 years. The results did not show significant differences in the level of interleukins and age
groups.Also, the current study revealed a significant decrease in the concentration of IL-10 in the
group of patients with IBS, compared to the healthy group, and the results of this study were
identical to those of [40,47,48]. The changes caused by intestinal inflammation may cause a
decrease in interleukin (IL-10), which is produced by type 2 helper T cells (Th2) and natural killer
(NKT) cells. In the normal immune system, a balance of pro- and anti-inflammatory cytokines is
essential for intestinal and colonic homeostasis in blood monocytes, as intestinal monocytes and
pleomorphic neutrophilic granulocytes produce large amounts of pro-inflammatory cytokines (IL-6,
TNF-o, IL- 1B, IL-8) leading to differentiation and proliferation of a variety of cells and tissue
damage at the expense of IL-10 production [49]. Decreased IL-10 level may lead to an imbalance
between pro- and anti-inflammatory mechanisms; resulting in chronic intestinal inflammation. The
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major role of IL-10 in intestinal homeostasis was revealed by genetic intervention, as IL-10
deficiency due to I1L-10 receptor deficiency develops into colitis [50].

IL-10, as an anti-inflammatory cytokine, reduces the inflammatory response through a number
of mechanisms and can reduce the production of inflammatory factors (including IL-1p and IFN-y
in T-cells) and reduce the activation of inflammatory macrophages [51]. The reason of the lack of
IL-10 production from lymphocytes may be due to virus infection or the presence of a genetic
predisposition for lack of these 1L-10 cells, and thus irritability of the colon, That lack can also
reduce the expression of Class Il major histocompatibility complex (MHC) complex, co-stimulatory
molecules and adhesion on the surface of antigen presenting cell (APCs) [52], and can prevent the
growth of mass cells [53]. In our study, IL-10 levels were decreased in patients with colon disorders
and this may be because pro-inflammatory cytokines were more highly expressed [54], which
resulted in persistent low-grade intestinal inflammation, and antigen-presenting cells maintained
their function, contributing to the adaptive immune response. Mast cell hyperplasia may be a cause
of low interleukin 10 levels [55]. Since IL-10 is an immunostimulant; when it is lowered,
inflammation increases and it can alter the function of the symmetric intestinal epithelial barrier
[53]. Our study was consistent with that of [56] which included 38 patients with colon disease (32
females, 6 males; age range 18-70 years) and 22 healthy individuals (17 females, 5 males, age range
24-42 years) - where the diagnosis of irritable bowel syndrome was done according to the Rome
criteria — and showed a decrease level of IL-10 in the blood serum of IBS patients. Inflammation
and immunosuppression play an important role in the development of irritable bowel syndrome and
the further development of its symptoms [57], as immunosuppression may lead to a decrease in the
expression of genes related to the secretion of cytokines such as the genes responsible for IL-10 in
the colonic mucosa of patients, as well as inhibiting the growth of mast cells [58]. In our study, the
decreased IL-10 levels in patients with irritable colon may be due to the higher expression of the
pro-inflammatory cytokine IL-8 [59] .because T cells produce proteins that are exploited to produce
IL-8, at the expense of IL-10 production, which leads to persistent low-grade enteritis [60].

IL-10 plays an important role in the prevention of inflammatory and autoimmune diseases, by
blocking the production of pro-inflammatory cytokines and impairing the ability of myeloid cells to
efficiently activate T cells [61]. In addition, IL-10 prevents the excessive tissue damage caused by
bacterial and viral infections; and further regulates and suppresses proinflammatory responses [62].
IL-10 production by T cells is a characteristic of a subset of regulatory T cells (Treg) that suppress
immune responses but the production of IL-10 from these cells may decrease, because of many
autoimmune diseases, which may lead to inflammation and the appearance of symptoms like IBS
[63]. The low level of IL-10 in colon patients may be due to a genetic disorder and genetic defects
in the IL-10 / IL-10R pathway, as they develop acute early colitis [64]. This indicates that IL-10
plays an important role in maintaining the normal immune tolerance of the gut and that its reduction
causes immune disturbance and inflammation that may lead to symptoms of IBS [65].As for the
comparison among age groups of people with irritable bowel syndrome, the results of the current
study showed a statistically significant difference among them, as the age group (50-41) was the
least significant, and this was in consistency with the study of [66,67] .The study of [66]included
108 patients with colon disorders divided into two groups of ages (18-35) and (36-55) and the
duration of the disease was 6 years. The reason for this may be the abnormal immune regulation, as
the presence of immunosuppression in colon patients may be caused by fatigue, sleep disturbances
and the occurrence of symptoms such as anxiety and depression. These elements lead to
disturbances in the pathophysiological mechanism of irritable bowel syndrome, especially fatigue.
While the study of [62], which included the age group (50-41), showed that the function of the "gut-
brain" axis of the central nervous system is affected by the overgrowth or imbalance of certain
bacterial strains with a variety of disorders of irritable colon, visceral allergies and diseases and
other autoimmune; and therefore, changes in the gut microbiota are of importance in the
pathophysiology and generation of colonic symptoms. Therefore, the changes in the microbiota in
the age group (50-41) of irritable bowel syndrome patients may lead to lower I1L-10 compared with
other age groups [62].On the other hand, androgen disturbances can act as an inflammatory
modifier in men, as low testosterone levels are associated with increased metabolic risks and
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systemic inflammation in IBS patients [68]as there is an inverse relationship between the level of
testosterone in men and inflammatory markers in patients, and low testosterone levels have been
associated with increased fat mass [57]. as testosterone is converted to estradiol in adipose tissues in
the event of inflammation, thus reducing testosterone levels Furthermore, the increase in visceral fat
is another cause of chronic inflammation because adipose tissues are a major source of pro-
inflammatory cytokines such as IL-8, which was high in our current study [49]. This conversion of
testosterone to estradiol directly inhibits the hypothalamic-pituitary axis and ultimately decreases
testosterone production as visceral fat is an active secretory tissue that produces inflammatory
cytokines and adipokines, thus causing a decrease in I1L-10.

As for the duration of the disease, the results of our study did not show statistically significant
differences for the duration of the disease for people with irritable colon, and these results were in
agreement with the study of [18], which included 187 volunteers, 34.8% of whom had irritable
bowel syndrome according to Rome criteria, as the duration of the disease was (1-6) years. There
were no significant statistically significant differences between the duration of the disease and the
level of interleukin.

6. Conclusion

Inflammation has a role in inducing irritable bowel syndrome and the age group (41-60) that was
the most affected with inflammation while the duration of the disease had no relationship with Pro
and anti -inflammation interleukins.
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