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Abstract: IL-1β is a potent pro-inflammatory cytokine, mainly 

produced by activated macrophages and monocytes. It induces 

adhesion molecules, promotes increased leukocyte infiltration, and 

releases other pro-inflammatory mediators. High levels of IL-1β have 

been found in RA patients, both in synovial fluid and serum. This 

study aimed to examine the serum level of IL-1β in RA patients 

compared with controls and their association with clinical and 

sociodemographic characteristics. Seventy-one patients with RA and 

forty-six healthy controls were recruited from the Iraqi Arab 

population in this case-control study. Measurement of the serum IL-1β 

level was done in this study using an Enzyme-Linked Immunosorbent 

Assay kit. According to the analysis, these results indicated that there 

is a significant increase in the serum level of IL-1β in RA patients 

compared to that in the control, (p = 0.039). Also, IL-1β concentration 

in RA smoker patients increased significantly compared to RA non-

smoker patients (p=0.045). In conclusion, serum IL-1β levels were 

significantly associated with RA disease in the Iraqi Arab population 

and may regarded as a diagnostic marker for RA diagnosis especially 

in smokers’ patients. 
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1. Introduction  

Rheumatoid arthritis (RA) is an extremely common, 

complex systemic, and multivariate autoimmune disease 

[1]. Inflammation of joints is a constant sign in RA. This 

leads to fracturing and degeneration of bones [2]. Nearly 

0.5-1% of the world's population suffers from this 

particular RA. In that too, the cases reported in women 

are more than in men [3]. Genetic predisposition, 

environmental triggers, and dysregulated immune 

responses constitute the causes of RA. Its pathogenesis 

centrally lies in an overproduction of proinflammatory 

cytokines, which not only further fuels the inflammatory 

milieu within joints but also systemically contributes to 

manifestations of this disease. Of these cytokines, 

interleukin-1 beta (IL-1β) plays a very vital role in the 

pathogenesis of the inflammation processes that take 

place in RA. IL-1β is considered one of the main factors 

for inflammation and is made mainly by stimulated 

monocytes and macrophages, but also from synovial 

cells, B cells, and T cells. IL-1β activates monocytes and 

macrophages and increases inflammation by inducing 

the production of proinflammatory cytokines like TNF-α 

and IL-6, which intensify the inflammatory response in 

the synovium. It promotes the proliferation of fibroblasts 

in the synovial lining membrane [5]. IL-1β damages the 

cartilage through the activation of chondrocytes, and it 

also activates osteoclasts that promote bone resorption. 

The increased levels of IL-1β in the synovial fluid and 

plasma of RA patients are associated with multiple 

indicators of disease activity, also severity [6]. IL-1β in 

RA enhances the synthesis of prostaglandins, nitric 

oxide, and chemokines; sensitizes nociceptors; and 
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activates endothelial cells, which would lead to an 

increased inflammation, augmented vascular 

permeability, and heightened sensitivity in joints, hence 

aggravating pain and swelling [7]. 

Multiple studies revealed the correlation of IL-1β 

with people who suffer from RA [8,9] due to its 

importance in the therapy. Many researchers, in 

particular, targeting cytokines or their receptors, for 

example, TNF-α and IL-6, have set a benchmark in 

treating patients with RA that do not respond to therapy 

with DMARDs [9,10]. 

The current study intended to identify the 

association of IL-1β with RA disease and some clinical 

and sociodemographic features among the Iraqi Arab 

population. 

2. Methodology  

Samples collection  

This research was conducted on Iraqi Arab patients with 

RA disease who had been identified in the 

Rheumatology department in Al-Sader Medical City in 

Najaf. This study was accomplished with 117 people in 

total, including 71 patients diagnosed with RA and 46 

people are considered as control. They are determined by 

a specialized rheumatologist using the 2010 guidelines 

set out by the European League Against Rheumatism 

and the American College of Rheumatology, as well as 

serological examinations (ESR, CRP, RF, and ACCP). 

This study excluded many illnesses like autoimmune 

diseases (scleroderma, systemic lupus erythematosus, 

and Sjogren's syndrome), chronic inflammatory diseases 

(Crohn's disease and ulcerative colitis), infectious 

diseases (caused by viruses, bacteria, and parasites), 

cancerous tumors (This might be attributed to the 

potential of tumors to change cytokine levels and the 

response of the immune system in consequence), 

persistent renal and liver disease (They may affect the 

levels of cytokines in the body), cardiovascular diseases, 

chronic psychiatric illnesses (which may affect the 

immune system through chronic stress), and metabolic 

diseases (thyroid disease) 

Amongst the subjects, 52 female patients were 

included and 19 male patients, varying in age between 

(21 – 70) years old. Whereas there were about 31 

females and 15 males as control people, ranging from 

(21 – 68) years old. Each person has a medical 

information sheet that contains (name, age, sex, family 

history, disease duration, first symptoms, smoking, 

diabetes, hypertension). 

Immunological study 

To measure the concentration of serum IL-1β, an 

Enzyme-Linked ImmunoSorbent Assay (ELISA) pack 

was used in this study, which is a quantitative sandwich 

enzyme immunoassay method. This is the antibody 

specific to interleukin 1β, already coated on a 

microplate. Standardization and samples when pipetted 

into the wells, the coated antibody binds to any present 

IL-1β. The collected IL-1β protein in a sample is 

detected by adding a biotin-conjugate antibody after an 

extensive wash. In order to create the signal, the 

horseradish peroxidase (HRP)-conjugated Streptavidin is 

applied first, followed by the addition of the tetramethyl-

benzidine (TMB) reagent. After washing to dispose of 

any unbound mixture, an enzyme conjugate is added to 

the wells. To halt the color development and intensity, 

which are directly related to the amount of bound 

protein, a stop solution (sulfuric acid) is used. The 

amount of absorption was read at 450 nm when the 

reaction ended. 

Statistical Analysis 

The statistical package for the social sciences 

(application SPSS) version 21 was used to statistically 

evaluate all data. In this package, the Mann-Whitney U 

test was utilized to compare means between two groups, 

but the T-test was used for numerical variables that were 

presented as mean (SD) when the variables were 

distributed normally. Significant results were defined as 

those with a P-value less than 0.05. 

 3. Results and Discussion 

Comparison of serum IL-1β concentration in RA 

patients and control subjects. 

Table 1: Serum IL-1β levels in RA patients and controls. 

 Group N. Mean ±SD P.value 

IL-1β 
RA 71 23.41 15.97 

0.039* 
Control 46 13.02 36.92 

SD: Standard deviation 

*: Significant difference 

 

The study found a significant increase (p=0.039) in 

IL-1β levels among RA patients (23.41± 15.97) 

compared to the control group (13.02± 36.92), as 

depicted in table (1). The result agreed with Jiang et al. 

(2023) who observed that RA patients had significantly 

greater levels of IL-1β than the control group (p=0.034). 

[11]. A Chinese study finally confirmed that RA patients 

had significantly greater levels of IL-1β than the control 

group (p=0.001) [12]. However, Kobayashi et al. (2010) 

could not find any evidence of IL-1β in people with RA 

[13]. This could be because they are taking very strong 

anti-inflammatory drugs. 
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Genetic predisposition, activation of the immune 

system, and finally inflammatory signaling pathways all 

increase the IL-1β levels in individuals with RA [14]. In 

cases of RA, raised levels of IL-1β are connected to 

elevated levels of disease activity and progression of 

joint damage, causing severe pain, swelling, and 

stiffness. This is done through the stimulation of matrix 

metalloproteinase production and promotion of the 

formation of proinflammatory cytokines, where in the 

end it results in inflammation of the synovial membrane, 

thus causing synovitis, a characteristic feature of RA. 

Moreover, it can contribute to systemic signs of RA, 

such as fatigue, fever, and increased risk for 

cardiovascular diseases [15,16]. 

Clinical and sociodemographic factors in relation 

to the amount of IL-1β in serum among RA patients. 

The level of IL-1β didn’t significantly differ in terms of 

sex, age, duration of RA, the first symptoms of RA in 

patients, the presence of hypertension, and diabetes (p 

>0.05). In the meantime, the concentration of IL-1β 

(22.60±13.51) in patients with RA who smoked 

increased significantly in comparison with not smoking 

patients (14.90 ± 7.95) (p = 0.045). As shown in Table 

(2). 

Table 2: The relationship between IL-1β and 

sociodemographic and clinical characteristics 

Clinical and 

Sociodemographic 

Features 

N Mean ±SD 
P. 

Value 

Sex 
Female 52 22.04 14.31 

0.233 
Male 19 17.82 8.75 

Age 
>40 45 19.27 12.78 

0.167 
≤40 26 23.76 13.50 

Duration 
>5 32 22.14 13.56 

0.481 
≤5 39 19.91 12.86 

Family 

History 

Yes 28 23.04 14.80 
0.116 

No 43 18.09 8.81 

Smoking 
Yes 14 22.60 13.51 

0.045* 
No 57 14.90 7.95 

First symptom 

Swollen 

+ tender 

joints 

27 18.55 12.48 

0.198 

Morning 

stiffness 
44 22.64 13.10 

Hypertension 
No 47 20.56 12.81 

0.638 
Yes 24 22.11 13.40 

Diabetes 

Mellites 

No 55 21.90 13.21 
0.331 

Yes 16 18.29 11.90 

SD: Standard deviation 

*: Significant difference 

 

This result was compatible with Adachi and 

colleagues [17], who found significantly high levels of 

IL-1β has been detected in RA patients who smoke (p= 

0.01) [17]. In patients with RA, smoking increasing the 

inflammatory process through increased oxidative stress, 

activation of pro-inflammatory pathways, and immune 

dysfunction by directly acting on the synovial tissue. 

Such pathways increase the levels of IL-1β, which 

contribute to RA worsening and progression in patients 

[18]. 

On the other hand, the current study revealed no 

correlation between IL-1β with clinical and 

sociodemographic features (age, sex, duration of RA, 

family history, first symptom, Hypertension, and 

Diabetes Mellites), these results agreed with the 

Japanese study that showed no association between IL-

1β with these clinical and sociodemographic features 

[19]. This lack of association with clinical and 

sociodemographic features of RA patients could be the 

result of genetic variability in IL-1β expression, the 

complexity of the cytokine network in RA, and the very 

diverse impact of clinical and sociodemographic factors 

on immune responses. These factors obscure the direct 

association between IL-1β and some characteristics of 

the patient and emphasize multiple facets that must be 

used to understand the pathogenesis of RA [20,21]. 

 

Conclusion 

Generally, there was a clear and prominent 

relationship between serum IL-1β levels and RA in the 

Iraqi Arab population, especially smoker patients. 
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