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ABSTRACT 

 

Objectives: To assess the levels of C-reactive protein (CRP) and interleukin-2 (IL-2) concentration in 

patients clinically diagnosed with irritable bowel syndrome (IBS), and to compare these levels with 

those in a control group. 

Methods: Seventy patients with IBS were diagnosed based on ultrasonography and clinical findings, 

and an additional 30 seemingly healthy individuals were included in the current study. The study was 

performed at Baqubah Teaching Hospital, Diyala, Iraq, over one year, from September 2019 to 

October 2020. IL-2 concentration was determined by enzyme-linked immunosorbent assay (Sino 

Gene Clon Biotech Co., Ltd., China), and CRP was standardized using particle-enhanced 

immunoturbidometric latex (Spinreact, Spain). 

Results: The results showed a relationship between IL-2 concentration and socio-demographic 

factors. In IBS patients, the IL-2 concentration was highest in the 30-39 age group, though the 

variation was not statistically significant. For the control group, significant variation was observed (P 

= 0.013). IL-2 levels were slightly higher in IBS females compared to males, with no significant effect 

in controls. The C-reactive protein positivity rate (≥ 6 mg/dl) was significantly higher in IBS patients 

than in healthy controls (P = 0.048). IL-2 concentration was insignificantly higher in IBS patients 

compared to controls (P = 0.126). 

Conclusions: The study suggests that alterations in CRP positivity and IL-2 concentration in patients 

with IBS may play a major role in its pathogenesis. 
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1. INTRODUCTION 

 

Interleukin-2 (IL-2) was discovered, isolated, and subscribe between 1976 and 1983. 

Interleukin-2 (IL-2) is an interleukin, a type of cytokine signaling molecule in the immune system. It is 

a 15.5-16kDa protein that participates in regulates the events of white blood cells (leukocyte, often 

lymphocyte) that are dependable for immunity and considered the first immunotherapy demonstrating 

clinical efficacy in metastatic cancer[1-2]. IL-2 is part of the body's natural response to microbial 

infection, and in discernment between foreign ("non-self") and "self" proteins. IL-2 mediates its effects 

by linking to IL-2 receptors, which are expressed by lymphocytes. The main sources of IL-2 are 

activated CD4+T cell and activated CD8+ cells [3]. Several immune cells have been shown to secrete 

IL-2 when activated, including T cell receptor (TCR), natural killer cells (NK) cells, dendric cells (DCs) 

and mast cells [4].  

   Irritable bowel syndrome (IBS) is a general chronic and debilitating functional of the 

gastrointestinal (GI) tract with a predominance rate of ~10%–15% in the western world [5-6]. IBS 

featured by changed bowel habits linked in the absence of identified structural and biochemical 

abnormalities and caused symptoms include nausea, vomiting, diarrhea, constipation, difficult passage 

of food or feces and abdominal disturbance or pain [7-8]. The etiology is unwell understood, and many 

factors are implicated. IBS pathophysiology involves multiple mechanisms. Previous studies proposed 

that there are various gastrointestinal and extra-intestinal sides associated with this disease; including 

variety of intestinal flora, chronic mucosa inflammation, abnormal brain- bowel axis, that most likely is 

modulated by genetic agents, and that regulate the regional inflammatory, in addition, psychological 

disorders can be involved in the pathophysiology of IBS [9]. An infectious event can seemingly take 

part in IBS development in individuals with a genetic and psychosocial, susceptibility, most likely by 

accommodation a mild grade of intestinal mucosa inflammation that leads to immune, system activation 

[10-11]. C-reactive proteins (CRP) is an acute phase reactant that arises from the liver, produced by 

hepatocytes pending the acute phase reaction, mainly by stimulation with interleukin (IL)-6, it has many 

clinical and biological effects and can be used for the follow-up and diagnosed of various traumatic and 

inflammatory processes [12].   

There is powerful guide that CRP is a strong predictor of incident cardiovascular events free of 

level of LDL cholesterol. Contrarily, some patients do not develop high CRP levels despite their 

functional disease [13-14]. Although CRP is not disease-specific [15], CRP biomarker that reverses 

systemic inflammation, which has been estimated for its benefit as a marker of IBS activity. Last 

studies have also qualified the advantage of other biomarkers in fecal samples, such as fecal 

immunochemical occult blood test, and mention that these biomarkers inverted more accurately the 
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local inflammation of the colon in patients with ulcerative colitis [16-17]. 

 

2. METHODS 

2.1. Study Design and Participants 

This cross-sectional, case-control study was conducted from September 2019 to October 2020 at 

Baqubah Teaching Hospitals in Diyala Governorate. The largest study group comprised 70 patients 

with irritable bowel syndrome, diagnosed based on clinical findings and ultrasonography results, with 

ages ranging from 15 to 79 years. This group consisted of 25 (35.7%) males and 45 (64.3%) females. 

Additionally, 30 apparently healthy individuals participated, including 19 (63%) males and 11 (36.7%) 

females. Therefore, the sample included 100 individuals, with 70 diagnosed with irritable bowel 

syndrome and 30 healthy controls. The exclusion criteria were: immunosuppressed patients, diabetic 

patients, and those who had recently undergone digestive surgery. The Ethics Committee of Diyala 

University College of Medicine authorized the research. 

2.2. Sample collection 

          About 4-5 milliliters of venous blood was drawn from all participants and placed in a serum 

sorting gel tube (SST). The blood in gel tube from patients and controls was left for 20 minutes at room 

temperature. After clotting, the sera were separated by centrifugation at 4000 x for 15 minutes, and then 

applied for IL-2 concentration limitation by enzyme -linked-immunosorbent assay (Sino Gene Clon 

Biotech Co., Ltd China) and CRP rate detection by latex particle immunoturbidometry (spin react. 

Spain). 

2.3. Instrument 

         The questions for all participants were prepared in an Arabic and English languages to reduce any 

problems by all study groups. The participants' confidentiality was preserved and questionnaire on 

personal acquaintance was acquired. Data were obtained orally from each participant. 

 

2.4. Statistical Analysis 

These data included: age, occupation, education level, and social status. The distribution of 

sociodemographic data according to IL-2 concentration was compared between IBS patients and the 

control group, as well as the distribution of IL-2 and CRP positivity between the study groups. The data 

were analyzed using the statistical package for social sciences (SPSS) version 25. The results were 

considered significant when the difference between two independent variables using Student-T Test 

obtained a level of 0.05 and the variation between more than two independent variables using the 



4 

Rashid 

 

 

 

 

Atena Journal of Public Health. Year 2022. Volume 4. Article 6. 

ANOVA test reached a level of 0.05. 

3. RESULTS 

The results in table 1 reveal the association of IL-2 concentration with certain socio-

demographic agents in all study groups. Regarding the age, in the IBS patients although the difference 

among the age groups was statistically insignificant, the higher mean ± DS of IL-2 was among those 

with 30-39 years old. On the control side, the significant difference (P= 0.013) was due to absence of 

60-69 age group.  

Regarding gender in IBS patients, although the variation between male and female was no 

significant effect, the higher mean ± DS of IL-2 was in females.  However, other demographic factors:  

occupation, levels of education, marital status were showed no significant effect on the concentration of 

IL-2 in both study groups. 

Table 1. Distribution of IL-2 concentration (pg/ml) according to socio-
demographic variables 

Variables 
IL-2 concentration (pg/ml) 

IBS patients Healthy control 

 No. Mean ± SD No. Mean ± SD 

Age 

< 20 2 553.0 ± 120.21 1 848.0 ± 

20---29 16 883.63 ± 757.41 14 554.43 ±124.44 

30---39 16 1260.31±1044.8 8 763.0 ± 278.62 

40---49 8 1169.25 ± 871.64 4 723.0 ± 282.08 

50---59 4 1070.5 ±1156.3 2 728.0 ± 42.43 

60---69 11 543.45 ± 271.49 - - 

≥ 70 13 632.62 ± 286.35 1 1338.0±222.34 

P value 0.175 0.013 

Gender 

Male 25 885.72±634.33 19 671.68±202.44 

Female 45 913.42±849.06 11 694.36±315.13 

P value 0.887 0.811 

Occupation 

Students 5 1084.00±1010.21 1 848.00± 

Official. employee 10 798.30±494.01 11 631.64±239.09 

Housewife 41 933.22±883.21 8 736.75±365.69 

Free work 13 844.15±537.38 10 671.00±127.37 

P value 0.905 0.739 

Levels of education 

Illiterate 35 787.71±816.54 7 798.00±311.23 

Primary 17 907.06±539.19 3 801.33±247.86 

Secondary 5 1438.00±1217.03 3 498.00±101.49 

College & Higher 13 1005.15±713.66 17 642.12±215.67 

P value 0.341 0.221 

Social status 



5 

Rashid 

 

 

 

 

Atena Journal of Public Health. Year 2022. Volume 4. Article 6. 

Single 16 962.37±715.93 9 613.56±155.97 

Married 54 886.09±796.56 21 708.48±272.30 

P value 0.732 0.339 

 

Results in Table 2 show that the positive C-reactive protein concentration (≥ 6 mg/dl) was 

significantly higher among IBS patients (44.3%) compared to that of healthy control group (23.3%), (p= 

0.048). Additionally, the results found that mean ± SD of IL-2 concentration in IBS patients was 903.53 

± 774.5 (pg/ml) which was insignificantly higher than that of the health control, 680.0 ± 244.6 (pg/ml) 

(P= 0.126).  

 

Table 2. Distribution of IL-2 and CRP positivity among study groups group 

Variables 
IBS patients Healthy control 

p value 
No. % No. % 

C-Reactive protein 

< 6 mg/dl 39 

31 

55.7 23 76.7 0.048* 

 ≥ 6 mg/dl 44.3 7 23.3 

IL-2 (pg/ml) 

Mean ± SD (Range) 
903.53 ± 774.5 

(228-4368) 

680.0 ± 244.6 

(408-1338) 
0.126 

 

Table 3 shows the distribution of IL-2 concentration (ng/ml) in both IBS patients and 

apparently healthy control group. The mean ± SD of IL-2 in IBS patients was 903.52 ±774.49 which 

was clearly higher than that of control 680.00±244.54. The 75%, 95% and 99% concentration of IL-2 

in IBS patients (1098.0, 2798.0 and 4368.0) were respectively higher than their counterparts in control 

group (808.0, 1178.0 and 1338.0). 

Table 3.  Distribution of IL-2 concentration among IBS patients and control 

IL-2 concentration (pg/ml) IBS patients Healthy controls 

Mean ± SD 903.529±774.497 680.000±244.546 

Standard Error of Mean 92.570 44.648 

Range 228-4368 408-1338 

Percentile 05 348.0 408.0 

25 498.0 478.0 

50 (Median) 573.0 623.0 

75 1098.0 808.0 

95 2798.0 1178.0 

99 4368.0 1338.0 
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Figure 1. Mean IL-2 concentration (pg/ml) in patients and control group 

 

 

Figure 2.  Mean IL-2 concentration (pg/ml) in patients and control group 

 

4. DISCUSSION 

The objective of the current study was to demonstrate the several socio-demographic infiltrators 

that association with IL-2 concentration in study groups and was located rate of CRP and IL-2 

concentration in both groups. IBS and its kinds were influenced by age and sex. Most previous studies 

for IBS explained there was no definite grade for age was dominant ]18-19[. Our study documented the 

mean of IL-2 concentration in females higher than in males. Meta-analysis study appeared that IBS 

patients differ between men and women based on inflammatory cytokines. TNF-α leves were higher in 

women with IBS than in men [20]. Another study evaluating inflammatory cytokine in men and women 

with IBS showed an increase in pro-inflammatory cytokines (IL-17 and TNF-α)  and a decrease in anti-

inflammatory cytokine (IL-10) lowering in women and men[21]. Moreover, women with IBS  revealed 

excess in number of colonic mucosal mast cells and reduced numbers of CD3+ and CD8+T cells, 

proposing that mucosal immune enhancement in IBS individuals is sex dependent [20-22]. Numerous 
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 women accordingly men influenced by irritable bowel syndrome, proposing assignment of hormones in 

the pathophysiology of IBS. These hormones can also alter the susceptibility to stress, which animated 

agent in IBS apparition and sign riskiness, for proverb, estrogen-dependent hyper-responsiveness to 

stress can induce immune induction or failure of barrier mission [23].    

However, other demographic factors namely: occupation, levels of education, marital status 

showed no significant effect on the concentration of IL-2 in both study groups. The divergence in these 

results was due to small size of pattern that recruited for the study. 

This study observed the positivity rate of CRP in IBS patients significantly raised than controls. 

These results are similar to the study which refers that the levels of high sensitive CRP  in group with 

IBS were significantly higher than healthy group [24]. Another previous study in China showed the level 

of CRP was significantly different in active irritable bowel disease than inactive patients (P˂0.001) [25]. 

Previous lines revealed reasonable path mechanical position for variation in intestinal immune mission 

and low grade inflammation in several patients with IBS [26-27]. Other studies that reviewed systemic 

immune mission in patients with IBS have elucidated that implicit inflammatory response can also be 

specified in peripheral blood. For instance, increase proportion of pro inflammatory cytokines (e.g., IL-

6, IL-1β, and TNF-α) from peripheral blood mononuclear cells  and incremented in number of activated 

T lymphocytes in peripheral blood in IBS patients simile to controls [28-29]. For another side, a meta-

analysis study explained IBS patients having in normal range levels of CRP was minimal than 1% [30]. 

However, in order to the CRP consider non- specific biomarker, it can rise in situations other than IBS, 

like systemic disease and infections. Contrariwise, several patients do not promote high CRP levels 

regardless of their active infections[31-32].  

Despite the fact that IL-2 is the main activator of T-cell generation, our result did not show 

significantly elevated levels IL-2 in IBS. This proposes that plasma IL-2 changes in IBS are 

conventional and required further realization. Cytokines such as IL-2 play a role beyond the activation 

of an inflammatory response. IBS may not be the only reason for causing IBS, a biomarker program 

would be useful to classify the different subtypes of IBS. IL-2 levels may not change significantly in 

IBS cases and controls, but could produce a significant change when the population is separated into 

more defined subgroups.  

This study found a clearly higher mean of IL-2 in IBS patients than in controls.  A previous 

study documented significantly increased levels of IL-2 and IL-8 in IBS patients in contrast to healthy 

controls [33]. In another study, the source of s IL-2R in patients was found to be with inflammatory 

bowel disease was significantly higher than in healthy volunteers [34]. Meanwhile, another study 

observed no altered levels of IL-2 in patients with IBS and not correlated with fatigue [35].  
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 The result of our study could also be affected by implied systemic disease that may affect IL-2 

output. Some authors have proposed that increased intestinal permeability may allow access of bacterial 

and luminal antigens to submucosa, which could induce inflammation and different classes of release 

immune cells such as CD3+  and CD5+ lymphocytes have been demonstrated; Indicating the presence 

of the IL-2 receptor, a marker of activated lymphocytes [36,37,38,39,40]. Previous studies support the 

assumption of immune induction in adults with this syndrome: immune cell infiltration into the intestinal 

mucosa of IBS patients [41] and a major expression of  proinflammatory, cytokines, such as interleukin 

(IL)-6, IL-8, tumor necrosis factor (TNF)-α, and IL-12, with low levels of IL-10 [28-42]. 

 

 

5. CONCLUSIONS 

 

The study suggests that the alteration in CRP positivity and IL-2 concentration in patient with 

IBS may have a major role in its pathogenesis. 
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