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Introduction: 
arthritis (RA) are considered as autoimmune disorders, in which cytokines play a role in their 
pathogenesis. 
Methods
as well as 20 JIA controls and 17 RA controls.
Results: 
their controls (28.7 ± 1.7 
(44.1 ± 2.5 
between patients (JIA or RA) and their controls. Some significant variations were also observed when 
both groups of patients were distributed by disease severity scale, disea
therapy and JIA patients by clinical subtypes. 
Conclusions: 
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INTRODUCTION 
 
Arthritis is the most common cause of joint pain and physical 
disability worldwide; including Iraq, but juvenile idiopathic 
arthritis (JIA) and rheumatoid arthritis (RA) are the two major 
groups of arthritis that are characterized by chronic joint 
inflammation (Sanmart et al., 2013; Albers, 2015
criteria of International League of Associations for 
Rheumatology (ILAR) defined the disease as arthritis in one or 
more joints that begins before the age of 16 years, persists for 
at least six weeks, and excludes all other known conditions that 
cause similar symptoms (Albers, 2015). Based on such criteria, 
the JIA patients are distributed into six main subgroups; 
oligoarthritis (OLI), polyarthritis (POL), systemic arthritis 
(SA), enthesitis-related arthritis (ERA), psoriasis arthritis and 
undifferentiated arthritis. Oligoarthritis patients are further 
classified into persistent (POLI) and extended (EOLI), and 
polyarthritis into RF positive (RF+ve POL) and RF negative 
(RF-ve POL) (Anink, 2015).  
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ABSTRACT 

Introduction: Arthritis diseases in particular juvenile idiopathic arthritis (JIA) and rheumatoid 
arthritis (RA) are considered as autoimmune disorders, in which cytokines play a role in their 
pathogenesis.  
Methods: Serum levels of IL-1α and IL-1RA were assessed in 49 
as well as 20 JIA controls and 17 RA controls.  
Results: Serum level of IL-1α was significantly (P ≤ 0.05) decreased in JIA patients
their controls (28.7 ± 1.7 vs. 52.5 ± 3.1) pg/ml, as well as in RA patients compared to their control 
(44.1 ± 2.5 vs. 51.2 ± 2.5) pg/ml. For IL-1RA, the serum level showed no significant difference 
between patients (JIA or RA) and their controls. Some significant variations were also observed when 
both groups of patients were distributed by disease severity scale, disea
therapy and JIA patients by clinical subtypes.  
Conclusions: It was concluded that IL-1α was down-regulated in JIA and RA.
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Arthritis is the most common cause of joint pain and physical 
disability worldwide; including Iraq, but juvenile idiopathic 
arthritis (JIA) and rheumatoid arthritis (RA) are the two major 

of arthritis that are characterized by chronic joint 
2015). For JIA, the 

criteria of International League of Associations for 
Rheumatology (ILAR) defined the disease as arthritis in one or 
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Rheumatoid arthritis is a further type of arthritis, which is 
characterized by an inflammation of the synovium and a 
destruction of cartilage and bone
2012). However, details of RA pathogenesis are also not well
characterized, although there is strong evidence that immune 
components; especially T and B lymphocytes or their products 
(i.e. cytokines and antibodies) are involved in disease 
progression and pathogenesis, and it is suggested that RA is a 
cytokine-mediated disease (Rem
2015). Cytokines play a prominent role in the etiopathogenic 
mechanism of JIA and RA; therefore this study came to deeply 
inspect the role of IL-1α and IL
special reference to JIA, because the two cytok
been determined in Iraqi JIA patients.
important pro-inflammatory cytokine that has multiple 
properties and almost all types of cells are affected by it. It is a 
powerful cytokine that mediates acute local and systemic 
inflammatory, as well as IL-1 is involved the induction of 
adhesion molecules expression on endothelial cells, which are 
necessary for infiltration of affected tissue by inflammatory 
and immune-competent cells (
Herwaarden et al., 2014).  
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Rheumatoid arthritis is a further type of arthritis, which is 
characterized by an inflammation of the synovium and a 
destruction of cartilage and bone (Scott et al., 2010; Chopra, 
2012). However, details of RA pathogenesis are also not well-

although there is strong evidence that immune 
components; especially T and B lymphocytes or their products 
(i.e. cytokines and antibodies) are involved in disease 
progression and pathogenesis, and it is suggested that RA is a 

mediated disease (Remy et al., 2011; Shi et al., 
Cytokines play a prominent role in the etiopathogenic 

mechanism of JIA and RA; therefore this study came to deeply 
1α and IL-1RA in both diseases with 
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inflammatory cytokine that has multiple 
properties and almost all types of cells are affected by it. It is a 
powerful cytokine that mediates acute local and systemic 
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This cytokine is strongly expressed by monocytes, tissue 
macrophages and dendritic cells, but B, NK and epithelial cells 
are also producer of IL-1 (Dinarello, 2011). Both types of              
IL-1 (IL-1α and IL-1β) exert their activity by binding and 
signalling through IL-1RI (IL-1 receptor type I), which is 
expressed by almost all types of cells. The cytoplasmic part of 
such receptor carries a toll/IL-1 receptor domain, which is also 
present in toll-like receptors (TLR); an observation that points 
to an important role of IL-1 in inflammation and innate 
immunity (Weber et al., 2010). The agonists for IL-1RI are  
IL-1α and IL-1β, while binding of IL-1 receptor antagonist 
(IL-1RA) to IL-1RI prevents IL-1α and IL-1β binding to it and 
consequently leads to blockade the initiation of IL-1RI 
signalling, and an administration of recombinant IL-1RA has 
been successfully used and approved for the treatment of RA 
(Contassot et al., 2012). Blood monocytes from systemic JIA 
patients have also been demonstrated to secrete more                   
IL-1β than do cells from healthy controls, and treatment with 
IL-1β blockers was found to be highly effective in 
ameliorating the symptoms of disease (Jesus and Goldbach-
Mansky, 2014). 
 

MATERIALS AND METHODS 
 
Subjects 
 
A total sample of 129 Iraqi Arab subjects was enrolled in the 
study. They were distributed as 49 JIA patients (25 females 
and 24 males; age range: 2.5 – 16 years), 20 JIA controls 
(control I; 12 females and 8 males; age range: 3 – 16 years), 43 
RA patients (23 females and 20 males; age range: 23 – 60 
years) and 17 RA controls (control II; 9 females and 8 males; 
age range: 18 – 50 years). The patients were referred to the 
Rheumatology Units at Baghdad Teaching Hospital and 
Imamein Kadhimein Medical City in Baghdad for diagnosis 
and treatment during the period July 2013 – April 2014. The 
diagnosis was made by the consultant medical staff at the two 
hospitals, and it was based on a clinical examination, X-ray 
findings and laboratory tests. For JIA and its subtypes, 
inclusion and exclusion criteria are those defined by the 
International League of Associations for Rheumatology 
(ILAR) for active JIA (Anink, 2015). Rheumatoid arthritis 
patients were diagnosed according to the revised diagnostic 
criteria established by the American College of Rheumatology. 
The 2010 criteria included tender and swollen joint counts,              
C-reactive protein (CRP), anti-cyclic citrullinated peptide 
(anti-CCP) antibodies or rheumatoid factor (RF), and symptom 
duration (Funovits et al., 2010; Tamai et al., 2014). 
 
Both JIA and RA patients were under therapy, but different 
protocols were followed. The patients were either treated with 
methotrexate (MTX: single oral weekly dose of 5 – 15 mg), 
Enbrel (etanercept: single weekly subcutaneous dose of 25 
mg), corticosteroids (oral methylprednisolone: single daily 
dose of 50 mg) or disease-modifying anti-rheumatic drugs 
(DMARDs), which included leflunomide (daily oral dose of               
5 mg), sulfasalazine (daily oral dose of 500 – 1000 mg), 
imuran (azathioprine; daily oral dose of 50 mg), or hydroxyl- 
chloroquine (daily oral dose of 200 – 500 mg). In a further 
group of patients, the therapy included a combination of the 
four protocols (combined group).  Normally, blood samples 

were taken from patients seven days-post last dose. It is also 
worth to mention that there was a group of patients in which 
the therapy was discontinued for a period of at least the last six 
month. Based on the aforementioned data, the patients were 
distributed into groups on the basis of some principles. In the 
first, the ACR functional classification (ACRFC) of disease 
severity was adopted (Horneff and Becker, 2014; Nagano                 
et al., 2015). The second principle is disease activity score 
(DAS). In JIA patients, DAS-27 was estimated, which yields a 
score ranging from 0 to 57, or can be simplified as low (0 – 3), 
moderate (4 – 10) and high (11 – 57) (Consolaro et al., 2014). 
For RA patients, DAS-28 was estimated.  
 
A DAS-28 value > 5.1 corresponds to a high disease activity, 
3.2 – 5.1 corresponds to a moderate disease activity and < 3.2 
corresponds to a low disease activity (Wells et al., 2009; 
Capela et al., 2015). The calculations of DAS-28 were carried 
out online using the DAS-28 calculator, which is available 
online (http://www.das-score.nl). The patients were also 
distributed into groups according to the type of administrated 
therapy, and for the necessity of analysis, the patients were 
distributed into four main groups, which were group I that 
received all types of therapies with the exception of Enbrel and 
corticosteroids; groups II and III were treated with Enbrel and 
corticosteroids, respectively and group IV, in which the 
therapy was discontinued or has not received any therapy. 
Finally JIA patients were classified into four clinical subtypes; 
oligoarthritis (OLI), polyarthritis (POL), systemic arthritis 
(SA) and enthesitis-related arthritis (ERA). Oligoarthritis 
patients were further classified into persistent (POLI) and 
extended (EOLI), and polyarthritis into RF positive (RF+ve 
POL) and RF negative (RF-ve POL), as suggested by ILAR 
(Huang, 2012). 
 
Laboratory Methods 
 
Sera of patients (JIA and RA) and both controls (I and II) were 
also assessed for the level of IL-1α and IL-1β  by means of an 
ELISA method that was based on similar principles, in which 
ELISA kits were employed in such assessments (PeproTech 
Company; UK). 
 
Statistical Analyses 
 
The results of present study were tabulated in a DATA sheet of 
SPSS (statistical package for social sciences) version 13.0, 
which was used to achieve the statistical analyses. The data 
were presented as mean ± standard error (S.E.), significant 
differences between means were assessed by ANOVA 
(analysis of variance), followed by Duncan test. 
 

RESULTS  
 

Interleukin-1α 
 

Serum level of IL-1α was significantly (P ≤ 0.05) decreased in 
JIA patients compared to their controls (28.7 ± 1.7 vs. 52.5 ± 
3.1) pg/ml, as well as in RA patients compared to their controls 
(44.1 ± 2.5 vs. 51.2 ± 2.5) pg/ml. However, the level of IL-1α 
was significantly increased in RA patients compared to JIA 
patients, while their controls demonstrated no significant 
difference between their means Table 1. 
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Table 1. Serum level of IL-1α in total juvenile idiopathic arthritis and rheumatoid arthritis patients and their controls 
 

Groups No. IL-1α Level Mean ± S.E. (pg/ml) Percentage of Total Sum 

Juvenile Idiopathic Arthritis Patients 49 28.7 ± 1.7C 35.3 
Control I 20 52.5 ± 3.1A 64.7 

Rheumatoid  
Arthritis 

Patients 43 44.1 ± 2.5B 46.3 
Control II 17 51.2 ± 2.5A 53.7 

Different superscript letters: Significant difference (P ≤ 0.05) between means. 

 

 
 

Figure 1.Serum level of IL-1α in juvenile idiopathic arthritis and rheumatoid  
arthritis patientsdistributed by disease severity scale (C: controls) 

 
 

 
 

Figure 2. Serum level of IL-1α in juvenile idiopathic arthritis and rheumatoid  
arthritis patients distributed by disease activity score 

 
Table 2. Serum level of IL-1α in juvenile idiopathic arthritis patients distributed by clinical  

subtypes and controls 
 

JIA Clinical Subtypes No. IL-1α Mean Level ± S.E. (pg/ml) Percentage of Total Sum 
Oligoarthritis Persistent 16 27.5 ± 2.4B 12.0 

Extended 12 29.4 ± 4.3B 12.8 
Polyarthritis RF Positive 5 30.4 ± 6.1B 13.3 

RF Negative 11 29.9 ± 3.7B 13.1 
Systemic Arthritis 3 24.4 ± 8.2B 10.7 
Enthesitis-Related Arthritis 2 34.6 ± 4.3B 15.1 
Controls 20 52.5 ± 3.0A 23.0 

Different superscript letters: Significant difference (P ≤ 0.05) between means. 
 



Disease severity scale had no effect on IL-1α serum level in 
JIA patients, but scale IV RA patients showed a significant 
increased level compared to RA patients in scales I and II (60.6 
± 10.6 vs. 45.1 ± 3.7 and 40.0 ± 4.1) pg/ml, respectively. There 
were no DAS-associated variations in the means of IL-1α 
among JIA patients, while RA patients with Medium DAS 
showed a significant decreased level compared to RA patients 
with Low or High DAS (35.3 ± 3.8 vs. 49.5 ± 4.9 and 58.9 ± 
5.1) pg/ml, respectively (Figure II). Type of therapy had no 
effect on serum level of IL-1α in JIA patients, while in RA 
patients some variations were observed, but the differences 
were not significant (Figures 1, 2 and 3). The clinical subtypes 
of JIA showed no significant differences between the means of 
IL-1α Table 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Interleukin-1 Receptor Antagonist (IL-1RA) 

  
Serum level of IL-1RA showed no significant difference 
between patients (JIA or RA) compared to their controls 
(Table 3). In addition, patients distributed by diseases severity 
scale, DAS or types of therapy also demonstrated no variations 
in the means of IL-1RA between their groups (Data not 
shown). However, distributing JIA patients by their clinical 
subtypes revealed some differences. Patients with EJIA 
subtype recorded a significant decreased level of IL-1RA (40.5 
± 3.0) pg/ml compared to other clinical subtypes (except 
RF+ve PJIA) or controls (55.6 ± 1.4 pg/ml) Table 4. 
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Figure 3. Serum level of IL-1α in juvenile idiopathic arthritis and rheumatoid  
arthritis patients distributed by type of therapy (C: controls) 

 
Table 3. Serum level of IL-1RA in total juvenile idiopathic arthritis and rheumatoid arthritis  

patients and their controls 

 
Groups No. IL-1RA Level Mean ± S.E. (pg/ml) Percentage of  Total Sum 

Juvenile Idiopathic  
Arthritis 

Patients 49 55.7 ± 2.0A 50.1 

Control I 20 55.6 ± 1.4A 49.9 

Rheumatoid  
Arthritis 

Patients 43 57.0 ± 1.4A 49.9 
Control II 17 57.2 ± 1.4A 50.1 

Similar superscript letters: No significant difference (P > 0.05) between means. 

 
Table 4. Serum level of IL-1RA in juvenile idiopathic arthritis patients distributed by  

clinical subtypes and controls 
 

JIA Clinical Subtypes No. IL-1RA Mean Level ± S.E. (pg/ml) Percentage of Total Sum 
Oligoarthritis Persistent 16 57.3 ± 3.2A 15.4 

Extended 12 53.4 ± 4.6A 14.4 

Polyarthritis RF Positive 5 50.6 ± 8.4AB 13.6 

RF Negative 11 59.6 ± 3.4A 16.1 

Systemic Arthritis 3 53.9 ± 4.0A 14.5 

Enthesitis-Related Arthritis 2 40.5 ± 3.0B 10.9 

Controls 20 55.6 ± 1.4A 15.0 

Different superscript letters: Significant difference (P ≤ 0.05) between means 

 



DISCUSSION 
 
The role of IL-1α in the pathogenesis of JIA was not well-
defined in the present study, especially if we notice that its 
serum level in patients represented about 50% of IL-1α level in 
controls; therefore this cytokine is down-regulated in the 
present JIA patients. Such observation contradicted the 
findings of Pascual et al. (2005) and Lopalco et al. (2015) that 
highlighted the up-regulation of IL-1α in a clinical subtype of 
JIA, which was sJIA. However, the latter findings were not 
replicated in two further studies (Ogilvie et al., 2007; Barnes            
et al., 2009). Based on these contradicted findings, one cannot 
reach a firm conclusion about the role of in IL-1α etiology and 
progression JIA or its profile as biomarker for the disease. In 
addition, the level of IL-1α was also not correlated with the 
disease activity as suggested by the observation made on 
patients with different DASs. This was also in agreement with 
Spîrchez et al. (2012) who found no correlation between serum 
IL-1α level and disease activity in JIA patients during clinical 
remission after Etanercept therapy (Spîrchez et al., 2012). It 
was also not possible to discriminate between the clinical 
subtypes of JIA patients on the basis of IL-1α serum level; an 
observation that has also been noticed by Militaru and Sabau 
(2011). 
 

The same argument can also be hold for RA, in which the 
patients showed a significant decreased level of IL-1α, but the 
difference was in a less magnitude of that in JIA patients, 
because the difference between RA patients and controls was 
below 10%, but still other studies might have introduced a 
different concept, in which several members of the IL-1 family 
have been implicated in RA pathogenesis. IL-1α and IL-1β, as 
well as, the natural IL-1RA are expressed abundantly in the 
synovial membrane of RA patients (Dayer, 2003), and 
targeting IL-1 and IL-1 receptor components in various animal 
models of arthritis was found to be effective in reducing the 
degree of inflammation, in particular articular damage, and  
IL-1 blockade was suggested to be advantageous in reducing 
articular damage in RA patients (Zwerina et al., 2007).  
 
However, clinical evaluations have been disappointing, and 
although Anakinra (a recombinant, nonglycosylated version of 
human IL-1ra) reduced inflammation and suppressed bone 
erosion in RA patients, it has not reduced the RA magnitude 
compared with agents that blocked TNF-α (Nordström et al., 
2012). The serum level of IL-1RA (a naturally occurring 
receptor antagonist for IL-1) showed no significant variation 
between JIA or RA patients and controls, and distributing the 
patients according to disease activity or severity did not change 
such profile.  
 
The level was also not affected by the type of administrated 
therapy. Such IL-1 family cytokine is produced locally in 
response to infection or inflammation by various tissues, and is 
observed with high levels in the circulation secondary to 
hepatic production as an acute-phase protein. The 
physiological role of IL-1RA is to inhibit competitively local 
and systemic inflammatory effects of IL-1α and IL-1β (Arend 
and Gabay, 2000). In this context, studies have reported that 
maintenance of a balance between IL-1 and IL-1RA may be 
important in preventing the development of inflammatory 

diseases in IL-1RA knockout mice. Spontaneous development 
of inflammatory arthritis in IL-1RA knockout mice with many 
features resembling human RA has also been described (Kay 
and Calabrese, 2004). Therefore, questions can be posed about 
the possible pathophysiologic consequences of an imbalance 
between IL-1 and IL-1RA in inflammatory disease of joints in 
JIA and RA patients.  
 
The present study results might not in favor of such 
presentation, because no significant difference was observed 
between patients and controls in the level of IL-1RA; however, 
when the results of IL-1α and IL-1RA are considered together 
in term of IL-1α/IL-1RA ratio, the picture may be different. 
Such ratio was 0.52 and 0.77 in JIA and RA patients 
respectively; while in their controls was almost approximated 
to 1.0 (0.94 and 0.90, respectively).  
 
The latter presentation of results declared that the balance 
between IL-1α and IL-1RA was des-regulated in JIA and RA 
patients, but not in controls, and such des-regulation might 
contributed to arthritis in both groups of patients. In agreement 
with such conclusion, imbalance between production of IL-1α 
and IL-1RA was demonstrated in rheumatoid synovitis (Arend, 
2001).  
 
An auto-inflammatory syndrome of bone and skin caused by 
recessive mutations in IL1RN (encoding gene for IL-1RA) may 
further highlight the importance of IL-RA in pathophysiology 
of JIA and RA (Lukens and Kanneganti, 2014). Therefore, 
Anakinra, which is an analogue to the naturally occurring 
ILRA that blocks IL-1, and other IL-1 blockers have been 
suggested to be a promising therapy for JIA, especially SJIA, 
and RA (Stoll and Cron, 2014; Pasi et al., 2015). 
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