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ABSTRACT: (IBS) or Irritable bowel syndrome is a complicated health condition with different causative factors, including
inflammation and infection, that have recently acquired as significant triggers of IBS. Inflammatory response might serve as a
critical pathway in the progression of IBS, beside inequality in cytokines within the plasma and/or intestinal mucosal lining. Many
biomarkers have been associated to possible mechanisms underlying IBS and are used to make differentiation between IBS and
non-IBS subjects. Incorporation of these biomarkers into routine clinical work is important for fast and accurate diagnosis and
effective treatment. Because IBS patients often experience ambiguous and overlapping symptoms, the creation of precise biomarkers
for IBS could significantly enhance both diagnosis and patient care. This review examines the cytokines used in the diagnosis and
treatment of IBS, Classifying these cytokines as either pro-inflammatory or anti-inflammatory and understanding their involvement
in the development of irritable bowel syndrome.

INTRODUCTION

Signs of the physiological gastrointestinal (GI) illness known as irritable bowel syndrome (IBS) include abdominal pain or distress,
anorexia, constipation, and diarrhoea. Irritable bowel syndrome (IBS) is observed to occur at a higher frequency among women,
accounting for approximately 11% of worldwide cases (Kumar et al., 2022). Irritable bowel syndrome can result from both
hereditary and acquired causes, particularly psychological distress, to a considerable extent, contributes to the onset of IBS. The
changes in cytokines within the body's systems, both systemic and within the mucosa, along with variations in cytokine genes,
appear to be critical in the progression of irritable bowel syndrome. The disorder's pathophysiology is thought to involve various
factors including gut inflammation, changes in visceral sensitivity, food sensitivities, genetic predisposition, disturbances in the
communication between the brain and the stomach, and changes to the microbiota of the gut. This review focuses on treatment
strategies for IBS centered around anti-inflammatory cytokines. (Surdea_ Blaga et al., 2012). Examining the function of cytokines
in the development and management of irritable bowel syndrome is the objective of this article review.

PATHOGENESIS

According to research, irritable bowel syndrome (IBS) is a frequent disorder that serves a variety of functions; it is distinguished by
painful or spastic stomach cramps and/or irregular stool movements. Basically, IBS has been diagnosed as a condition that involves
altered GI movement., internal hypersensitivity, disorder of nerve axis from brain to gut resulting in changed bowel motility,
imbalances of neurotransmitters and psychosocial destress are among the most critical pathophysiological factors (Mitselou et al.,
2020). Inflammation is highly probable to play a significant influence in the onset and advancement of irritable bowel syndrome
(IBS). Inflammation of the gut mucosa leads to an increase in the number of immunocompetent cells, such as T-cell lymphocytes,
mast cells, and neutrophilic cells. This provides more evidence that immunological factors contribute to the pathophysiology of the
intestinal mucosa. The most common symptom of irritable bowel syndrome (IBS) is an increase in mast cells in the gastrointestinal
tracts, although earlier research has revealed that people with IBS are more likely to have a higher prevalence of several common
inflammation indicators' (Piche et al., 2009).

Mast cells have various functions in the body, including promoting wound healing, defending against infections, and triggering
hypersensitive reactions in the gastrointestinal mucosa. When activated, they release inflammatory and immune substances, drawing
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more inflammatory cells to the gastrointestinal lining. Numerous studies have associated elevated mast cell levels in IBS patients
with particular symptoms like bloating and abdominal discomfort (Cremon et al., 2009). Activated T lymphocytes in mucosal biopsy
samples from individuals with irritable bowel syndrome (IBS) have the function of eliminating infected host cells, as well as
stimulating the activation of T lymphocytes and macrophages. Individuals who are afflicted with irritable bowel syndrome (IBS)
and have peripheral blood mononuclear cells and a heightened concentration of pro-inflammatory cytokines may also have an
increased propensity for an overactive immune system. Evidence for inflammatory and proinflammatory cytokine involvement in
irritable bowel syndrome (IBS) is discussed in the following sections (Martinez et al., 2012).

CYTOKINES
Cytokines can be categorised into two groups according to their function in the inflammatory response: pro-inflammatory cytokines
(e.g., IL-6 and IFN-y) and anti-inflammatory cytokines (e.g., IL-10). Pro-inflammatory cytokines trigger the activation of helper T-
cell cells and their subsequent differentiation into various subtypes. Th2 or Th1 cells are generated (Bashier Eltayeb et al., 2020).
Secreted by immune cells, cytokines play a crucial role in the immune system's signalling pathways. They establish a connection
between cytotoxic T lymphocytes (Tc cells) and T helper cells (TH1 & TH2). They also serve as significant regulators of intestinal
inflammation. Certain cytokines, like anti-inflammatory IL-10, reduce the risk of IBS, while others, such as pro-inflammatory
cytokines like IL-1, IL-6, IL-8, IL-12, IL-18, and TNF-a, are associated with IBS development as they consistently promote
inflammatory responses (Lazaridis et al., 2018).
When considering inflammatory bowel syndrome, the significance of cytokines cannot be overlooked. Scientific evidence has
definitively shown that an inequilibrium between pro-inflammatory and anti-inflammatory cytokines is a pivotal factor in the
formation of irritable bowel syndrome (IBS). This phenomenon has been extensively described in several articles worldwide (Kumar
et al., 2017). A number of cytokines, including those that promote inflammation and those that inhibit it, have important roles in
controlling immune responses and may contribute to inflammation in the intestines. Genetic factors govern cytokine production,
and an imbalance in their secretion levels can lead to susceptibility to disease and associated clinical symptoms. The complicated
interactions among these drugs and the delicate balance between pro- and anti-inflammatory responses have been the subject of
several studies. Multiple studies provide evidence indicating persistent inflammation in individuals with irritable bowel syndrome
(IBS). Studies have indicated that individuals with inflammatory bowel syndrome (IBS) commonly exhibit either heightened levels
of pro-inflammatory cytokines or reduced levels of anti-inflammatory cytokines. This observation implies that individuals with
irritable bowel syndrome (IBS) have an anti-inflammatory cytokine abundance that is disproportionately low (Lazaridis et al., 2018).
The intricate interplay among the systems responsible for maintaining homeostasis involves the interconnectedness of the
nervous, immune, and endocrine systems, with the brain serving as a central regulator orchestrating both humoral and neurological
processes within a complex network of multidirectional communication pathways. The immune response in the gastrointestinal tract
is tightly regulated, and the balance between pro-inflammatory and anti-inflammatory cytokines or mediators is a crucial
determinant of the gut's immunological state (Bashashati et al., 2017).

PRO-INFLAMMATORY CYTOKINES ASSOCIATED WITH IBS

Illiad-producing interleukins (IL-6), TNF-, and IL-8 are the principal pro-inflammatory cytokines that may impede IBS. Elevated
levels of IL-6, IL-8, and IL-12 have been documented in certain studies (Lazaridis et al., 2018).

A diverse range of immune cells produce IL-6, which makes it a versatile cytokine. These cells include endothelial cells,
macrophages, adipocytes, and fibroblasts. It may play an important part in the host's defence systems by regulating immunological
responses, hematopoiesis, and acute-phase reactions. In contrast, monocytes contribute to the production of TNF-a, a
multifunctional pro-inflammatory cytokine, but macrophages are the main source. Because of its effects on neutrophil activation
and vascular endothelial cell characteristics, it plays a major role in chronic inflammation. The reason TNF-a is commonly called
the "Master-regulator” cytokine is because of its regulatory role on other cytokines. The chemical lle-8, often referred to as
"Chemokines CXCL8," is secreted by a diverse range of cells, including the smooth muscle cells that make up the epithelium and
endothelium of the airways. In patients with irritable bowel syndrome (IBS), increased levels of IL-8 trigger and intensify both
acute-phase and chronic-phase inflammatory responses. Therefore, increased IL-8 levels could potentially serve as a marker of
inflammation in IBS (Patel et al., 2017).

Among individuals suffering from active inflammatory bowel disease (IBD), both serum and tissue exhibit notably elevated
levels of IL-6 expression, which has been linked to disease severity and serves as a predictor of disease activity. T-cells accumulate
due to their resistance to apoptosis, leading to persistent inflammation. Using antibodies that target the 1L-6 receptor can slow down
this process. Disruption of both the innate and adaptive immune responses may contribute to the advancement of chronic diseases,
according to multiple studies that highlight the importance of IL-6 in both processes (Mitselou et al., 2020).

The inflammatory effects of TNF-a in IBS have been extensively studied. According to previous studies, individuals with
irritable bowel syndrome (IBS) had greater serum levels of TNF-a and IL-6 than healthy controls, which may indicate that they
continue to experience low-grade inflammation. Further evidence of immunological dysregulation was provided by higher levels of
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IL-6, IL-8, and TNF-a in a subgroup of female patients with irritable bowel syndrome (IBS) who also had extraintestinal
comorbidities. In keeping with this research, another found that irritable bowel syndrome individuals had elevated cytokine levels,
which may indicate immunological dysfunctio . The pro-inflammatory cytokines TNF-o and IL-6 can both control the release of
corticotrophin-releasing hormone. There is no text provided. This hormone plays a crucial role as a peptide in regulating the
hypothalamic-pituitary-adrenal (HPA) axis. Consequently, the elevated levels of these cytokines observed in individuals with
irritable bowel syndrome (IBS) may lead to an excessively active hypothalamic-pituitary-adrenal (HPA) system. This may be due
to the association between inflammatory bowel syndrome and an elevated production of pro-inflammatory cytokines and an
intensified cellular immunological reaction (Vara et al., 2018).

Current study indicates that persons with irritable bowel syndrome (IBS) have lower levels of the anti-inflammatory cytokine
IL-10 and greater levels of the pro-inflammatory cytokines IL-6 and IL-8. This being said, it is beyond dispute that IL-6 levels are
not significantly different between those with and without IBS, which goes against the results of a plethora of previous research
(Mitselou et al., 2020).

It is postulated that the proinflammatory cytokine IL-1 significantly influences the pathogenesis of inflammatory bowel
disease (IBD) through its ability to stimulate immune responses and induce inflammation. Interleukin-1 (IL-1) is mostly produced
by monocytes and macrophages and stimulates cellular responses in the intestines. These cells include fibroblasts, smooth muscle
cells, neutrophils, and macrophages. The cells in question secrete prostaglandins, proteases, chemotactic cytokines, and additional
inflammatory mediators in response to this stimulation (Galani et al., 2017). IL-1R, in particular, was selected due to its pivotal role
in inflammatory conditions like IBD. It's well-established that glucocorticoids released during stress effectively dampen IL-1R
activity. But how IL-1B plays a role in irritable bowel syndrome is still up for debate, therefore more study is needed to determine
its biomarker potential and relevance (Nakov et al., 2022).

ANTI-INFLAMMATORY CYTOKINES
In the gut, there is a delicate equilibrium between cytokines that promote inflammation and those that inhibit it. Nevertheless,
disturbances such as changes in the typical bacteria in the gut, sudden infections in the gastrointestinal tract .The intestinal lining
cells may have increased permeability, which could allow cytokines and chemokines to enter the body through sore spots.
Proinflammatory cytokines, including TNF-a, interferon-y, and IL-12, together with anti-inflammatory cytokines such as I1L-10 and
transforming growth factor-, have a vital function in causing inflammation in the intestines. Therefore, a possible therapy strategy
for controlling mild inflammation in individuals with irritable bowel syndrome (IBS) may consist of delivering anti-inflammatory
cytokines such as IL-10 directly to the affected area (Kumar et al., 2017).
IL-10 is released by dendritic cells, various cancer cells, immunological cells such as T and B cells, monocytes, macrophages, and
mast cells, as well as different types of tumour cells. Macrophages are acknowledged as substantial in vivo producers of IL-10. IL-
10 engages in interactions with IL-10 receptor (IL-10R), a protein that is linked to the cell membrane and can be found on many
different types of cells, including immune cells. When IL-10 is present in the body, it stops the production of cytokines that cause
inflammation. The mentioned substances are interferon-y, IL-2, IL-3, and TNF-a. Macrophages, natural killer cells, Thl cells, and
B cells are responsible for producing the majority of these cytokines. It is important to note that a prior investigation found that
persons diagnosed with both irritable bowel syndrome (IBS) and anxiety-depression had higher levels of IL-1p and lower levels of
IL-10 compared to the control group (Amani et al., 2018).
Kindt and colleagues found that elevated blood IL-10 levels were significantly associated with major depressive disorder, although
they found no such association with anxiety. So, symptoms of Irritable Bowel Syndrome (IBS) may occur as a result of a relationship
between mental health concerns such as depression and anxiety and an imbalance of pro- and anti-inflammatory cytokines (Kindt
et al., 2009). A recent study discovered that individuals diagnosed with irritable bowel syndrome (IBS) experience heightened
permeability in their intestines when peripheral blood mononuclear cells are activated by IL-10. This finding may indicate an altered
immune response. The study discovered that patients diagnosed with IBS who had the most severe overall IBS symptom scores
showed increased permeability in their gastrointestinal tract, In contrast, those with lower symptom scores showed normal intestinal
permeability and lower levels of IL-10. Moreover, there was a direct association observed between IL-10 levels and the extent to
which daily activities, work productivity, composite symptom scores, and stomach pain or discomfort were present. The absence of
healthy controls was a significant limitation in this investigation. However, it was noted that there was no correlation between IL-
10 levels and the intensity or frequency of discomfort in people with IBS-D. In addition, the study found that blood IL-10 levels
were similar among patients with IBS. However, lower serum IL-10 levels were linked to more severe symptoms in these patients
(Dothel et al., 2023).

Some studies has found a link between I1L-17 and irritable bowel syndrome, and reported that providing patients with vitamin
D can reduce the level of IL-17 (Amani et al., 2018). Another study found that IL-35 and IL-17 may play a major role as anti-
inflammatory cytokines in bowel inflammatory diseases (Hadi et al., 2022).
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CONCLUSIONS

Research on the cause and development of irritable bowel syndrome has shown that pro-inflammatory cytokines play a significant
role. Cytokine homeostasis impairment may be a contributing factor in the onset of irritable bowel syndrome. Furthermore, anti-
inflammatory cytokines are believed to be most beneficial for IBS patients with low-grade inflammation.

REFERENCES

1) Amani, R., Abbasnezhad, A., Hajiani, E., Cheraghian, B., Abdoli, Z., & Choghakhori, R. (2018). Vitamin D3 Induced
Decrease in IL-17 and Malondialdehyde, and Increase in IL-10 and Total Antioxidant Capacity Levels in Patients with
Irritable Bowel Syndrome. Iranian journal of immunology : 131, 15(3), 186—-196. https://doi.org/10.22034/1J1.2018.39388

2) Bashashati M, Moradi M, Sarosiek I. Interleukin-6 in irritable bowel syndrome: a systematic review and meta-analysis of
IL-6 (-G174C) and circulating IL-6 levels. Cytokine. 2017;99:132-8.

3) Bashier Eltayeb, L., Shams, D., Babikr, N., Madani, M., Abdelghani, S., & Ali Waggiallah, H. (2020). Serum Levels of
Interferon Gamma INF-y and Interleukin 10 11-10: an Immunological Aspect among Irritable Bowel Syndrome Patients.
Pakistan journal of biological sciences : PIBS, 23(7), 898-903. https://doi.org/10.3923/pjbs.2020.898.903

4) Cremon C, Gargano L, Morselli-Labate AM, Santini D, Cogliandro RF, de Giorgio R, et al. (2009) Mucosal immune
activation in irritable bowel syndrome: Gender-dependence and association with digestive symptoms. Am J
Gastroenterol.;104(2):392-400.

5) Dothel, G., Barbaro, M. R., Di Vito, A., Ravegnini, G., Gorini, F., Monesmith, S., Coschina, E., Benuzzi, E., Fuschi, D.,
Palombo, M., Bonomini, F., Morroni, F., Hrelia, P., Barbara, G., & Angelini, S. (2023). New insights into irritable bowel
syndrome pathophysiological mechanisms: contribution of epigenetics. Journal of gastroenterology, 58(7), 605-621.
https://doi.org/10.1007/s00535-023-01997-6

6) Galani, V., Kastamoulas, M., Varouktsi, A., Lampri, E., Mitselou, A., & Arvanitis, D. L. (2017). IFNs-signaling effects on
lung cancer: an up-to-date pathways-specific review. Clinical and experimental medicine, 17(3), 281-289.
https://doi.org/10.1007/s10238-016-0432-3

7) Hadi, W. S., Salman, R. S., Al-Fahham, A. A., Faryad Khan, M. U., Kadir, S., Laft, M. H., Saeed, B. Q., Kadhum, W. R.,
Jalil, A. T., & Kadhim, M. M. (2022). Evaluation of IL-17 and IL-35 in patients with giardiasis in Thi-Qar province,
Irag. Journal of medicine and life, 15(9), 1096-1099. https://doi.org/10.25122/jmI-2021-0328

8) Kindt, S., Van Oudenhove, L., Broekaert, D., Kasran, A., Ceuppens, J. L., Bossuyt, X., Fischler, B., & Tack, J. (2009).
Immune dysfunction in patients with functional gastrointestinal disorders. Neurogastroenterology and motility, 21(4), 389—
398. https://doi.org/10.1111/j.1365-2982.2008.01220.x.

9) Kumar S, Shukla R, Ranjan P, Kumar A. (2017) Interleukin-10: a compelling therapeutic target in patients with irritable
bowel syndrome. Clin Ther.;39(3):632-43.

10) Kumar, S., Singh, P. & Kumar, A. (2022) Targeted therapy of irritable bowel syndrome with anti-inflammatory cytokines.
Clin J Gastroenterol 15, 1-10. https://doi.org/10.1007/s12328-021-01555-8

11) Lazaridis N, Germanidis G. (2018) Current insights into the innate immune system dysfunction in irritable bowel
syndrome. Anna Gastroenterol.;31(2):171.

12) Martinez C, Gonzélez-Castro A, Vicario M, Santos J. (2012) Cellular and molecular basis of intestinal barrier dysfunction
in the irritable bowel syndrome. Gut Liver.;6(3):305.

13) Mitselou, A., Grammeniatis, V., Varouktsi, A., Papadatos, S. S., Katsanos, K., & Galani, V. (2020). Proinflammatory
cytokines in irritable bowel syndrome: a comparison with inflammatory bowel disease. Intestinal research, 18(1), 115—
120. https://doi.org/10.5217/ir.2019.00125

14) Nakov, R., Snegarova, V., Dimitrova-Yurukova, D., & Velikova, T. (2022). Biomarkers in Irritable Bowel Syndrome:
Biological Rationale and Diagnostic Value. Digestive diseases (Basel, Switzerland), 40(1), 23-32.
https://doi.org/10.1159/000516027

15) Patel SR, Singh A, Misra V, Misra SP, Dwivedi M, Trivedi P. (2017) Levels of interleukins 2, 6, 8, and 10 in patients with
irritable bowel syndrome. Indian J Pathol Microbiol.;60(3):385-389. doi:10.4103/IJPM.IJPM_544 16

16) Piche, T., Barbara, G., Aubert, P., Bruley des Varannes, S., Dainese, R., Nano, J. L., Cremon, C., Stanghellini, V., De
Giorgio, R., Galmiche, J. P., & Neunlist, M. (2009). Impaired intestinal barrier integrity in the colon of patients with
irritable bowel syndrome: involvement of soluble mediators. Gut, 58(2), 196—201.
https://doi.org/10.1136/gut.2007.140806.

17) Surdea-Blaga T, Baban A, Dumitrascu DL. (2012) Psychosocial determinants of irritable bowel syndrome. World J
Gastroenterol.;18(7):616.

18) Vara EJ, Brokstad KA, Hausken T, Lied GA. (2018) Altered levels of cytokines in patients with irritable bowel syndrome
are not correlated with fatigue. Internat J General Med.;11:285.

IJHMR, Volume 3 Issue 05 May 2024 www.ijhmr.com Page 220



http://www.ijhmr.com/
https://doi.org/10.1007/s10238-016-0432-3

