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ABSTRACT 
 
Background: IL-23 is a pro-inflammatory cytokine belonging to the IL-12 cytokine family. IL-23 is essential for the 

differentiation of T helper 17 (Th17) lymphocytes, a subtype of T lymphocyte implicated in chronic inflammatory/ 

autoimmune mediated diseases. Experimental models of arthritis and clinical indications have highlighted an important role 

for Th17 lymphocytes in the pathogenesis of rheumatoid arthritis (RA). However the role and mechanism of action of IL23 in 

the pathogenesis of RA are still not fully understood. Objective: This study was conducted to determine the serum 

concentration of IL-23 in patients with RA as well as the relationship between the IL-23 level and disease activity. Methods: 

The study included 35 patients with RA fulfilling the American College of Rheumatology (ACR) revised criteria for 

diagnosis of RA as well as 15 age and sex matched healthy subjects as controls. The clinical parameters of disease activity 

were determined by the 28-joint disease activity score (DAS-28). Erythrocyte sedimentation rate (ESR), C-reactive protein 

(CRP), rheumatoid factor and Anti-citrullinated protein antibodies (ACPA) were done. The levels of IL-23 were determined 

by enzyme-linked immunosorbent assay (ELISA). Results: Serum level of IL-23 was significantly elevated in RA patients 

[43.6 (27.8-248.9)] compared to control group [32.1 (27.3-34.9)] (P <0.05). However, no correlations were found between 

IL-23 and DAS-28 score, ESR or ACPA in RA patients. Conclusion: Our results imply that IL-23 may potentially play a role 

in the pathogenesis of RA and may be a useful index for the diagnosis of this disease. Targeting the IL 23 cytokine may 

provide a new therapeutic approach in the treatment of RA. [Egypt J Rheumatology & Clinical Immunology,  2014; 2(1): 63-69] 
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INTRODUCTION 
 

Rheumatoid arthritis (RA) is a systemic 

autoimmune disease predominantly manifests as 

polyarthritis with extra-articular complications. 

Articular affection in RA is characterized by 

progressively destructive joint inflammation, 

destruction of articular cartilage with bone and 

synovial hyperplasia. Various cell types are involved 

in the pathogenesis of RA including T cells, antigen 

presenting cells, and endothelial cells.
1
 Cytokines also 

play a fundamental role in the processes that cause 

inflammation, articular destruction and extra-articular 

manifestation associated with RA.  IL-23 is a pro-

inflammatory cytokine belonging to the IL-12 

cytokine family, secreted by activated dendritic cells 

(DCs) and macrophages. IL-23 binds to an IL-23 

receptor expressed on dendritic cells, macrophages 

and monocytes.
2
 IL-23 is essential for the 

differentiation of Th17 lymphocytes from naive CD4+  
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T cells.
3
 Th17 cells have been associated with the 

induction of autoimmune tissue inflammation and under 

the influence of IL-23 produce interleukin-17 (IL-17) 

and some other additional novel factors.
4
 Recent reports 

have suggested that IL-17-producing Th17 cells are a 

new subset of cells critical to the pathogenesis of RA. 

IL-17 induces the production of inflammatory cytokines 

such as IL-1, IL-6, IL-8, and tumour necrosis factor-α 

(TNF-α), and it has been detected in the serum, synovial 

fluid (SF), and synovium of patients with RA.
5
 Th17 

lymphocytes, when stimulated by IL-23 it promotes 

osteoclastogenesis inducing receptor activator for 

Nuclear Factor-k B Ligand (RANKL) on mesenchymal 

cells and in cultures of osteoblasts. RANKL involved in 

the regulation of osteoclastogenesis is a key factor of 

the bone erosion process, and stimulates endothelial 

cells, epithelial cells, and synovial fibroblasts to 

produce prostaglandin E2, IL-6, and IL-8.
6
 Van 

Bezooijen et al. and Lubberts et al. found that in 

patients with RA, IL-17 is involved in the destruction of 

the extracellular matrix and juxtaarticular bone 

resorption, through the induction of synthesis of 

RANKL and matrix metalloproteases.
7,8

  Also Stamp et 

al. demonstrated that IL-23 gene expression is higher in 

IL-17A+ versus IL-17A- membranes.
9
 In keeping with 
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this, IL-17A+ and IL-23+ cells localize in synovial 

membranes. So in RA, IL23 is an important determinant 

of the production of IL17A, a cytokine of consequence 

in inflammation and bone destruction.
10

  
This study was designed to characterize the IL 

23 role in the pathogenesis of RA and to examine the 

relationship between IL23 and markers of activity in 

those patients, helping to identify novel diagnostic 

and/or therapeutic targets for arthritis in patients with 

RA.  

 

PATIENTS AND METHODS 
 
Study Population  

This study was conducted in Al-Zahraa Hospital of 

Al-Azhar University. The study population consisted of 

35 patients with RA (the patients fulfilling the American 

College of Rheumatology (ACR) revised criteria for 

diagnosis of RA
11

 as well as 15 age and sex matched 

healthy volunteers served as control. Patients were 

selected from the department of Internal Medicine.  They 

were eligible for the study if they were 20 years of age or 

older. All patients included in the study underwent a 

standard procedure consisting of detailed medical history 

as well as physical examination including 

musculoskeletal system. Body mass index (BMI) was 

calculated using the equation BMI = weight (in 

kilograms) divided by the square of the height (in 

meters). Patients with other autoimmune inflammatory 

disorders that affect IL-23 level such as ankylosing 

spondylitis, psoriasis, multiple sclerosis, sarcoidosis and 

inflammatory bowel diseases were excluded from the 

study. Disease activity was assessed using the 28-joint 

disease activity score (DAS-28).
12

  The patients were 

classified according DAS-28 score to: Group 1:  include 

10 patients in remission (DAS-28 score < 2.6), Group 2: 

include 8 patients with low disease activity (DAS-28 

score ranges between 2.6-3.2), Group 3: include 10 

patients with moderate disease activity (DAS-28 score 

ranges between 3.2-5.1) and Group 4: include 7 patients 

with High disease activity (DAS-28 score > 5.1). Those 

who voluntarily decided to participate in the study were 

signed an informed consent.  

 
Laboratory Studies  

Blood samples were taken from patients and 

control subjects. Each blood sample was divided into two 

portions as follows: First portion (5ml) was collected into 

EDITA containing tube for estimation of ESR by 

Westegren method. Second portion (5ml) was put in a 

plan tube, left to clot then centrifuged at 1600 rpm for 20 

minutes and serum was separated and used for estimation 

of: C-reactive protein (CRP), (detected by latex 

agglutination slide test,  using Omega Diagnostics, 

Scotland, UK). Positive test: agglutination will occur 

within 2 minutes, showing a CRP level equal or higher 

than 6 mg/l.
13

 Rheumatoid factor (RF) was detected by 

latex agglutination slide test, using Omega Diagnostics, 

Scotland, and UK. Positive test: agglutination will occur 

within 2 minutes, showing a RF level equal or higher 

than 8 mg/l.
14

 Anti-citrullinated protein 

antibodies (ACPA) was detected by ELISA 

immunoassay Kits (ORGENTEC Diagnostica GmbH) 

according to manufacturer instructions.  Interleukin 23 

(IL-23) was detected by ELISA immunoassay Kits from 

R&D Systems, Minneapolis, MN, USA. Catalogue 

number D2300B. Briefly, standards, samples and 

controls were pipetted into wells, pre-coated with a 

polyclonal antibody specific for the IL-23 p19 subunit 

and any IL-23 present is bound by the immobilized 

antibody. After washing away any unbound substances, 

an enzyme-linked polyclonal antibody specific for the IL-

23 p40 subunit is added to the wells. Following a wash to 

remove any unbound antibody-enzyme reagent, a 

substrate solution is added to the wells and colour 

develops in proportion to the amount of IL-23 bound in 

the initial step. The color development is stopped and the 

intensity of the colour is measured and the microtiter 

plate was then read at 450nm wave length. The level of 

IL-23 was calculated from standard curve corresponding 

to the measured optical density. The results were 

expressed as pg/ml. Minimum detectable limit of IL-23 

ranged from 2.7-16.3 pg/mL.  

 
Statistical Methods 
 IBM SPSS statistics (V. 21.0, IBM Corp., USA, 

2012) was used for data analysis. Data were expressed as 

Mean±SD for quantitative parametric measures in 

addition to Median Percentiles for quantitative non-

parametric measures and both number and percentage 

for categorized data. The following tests were done: (1) 

Comparison between two independent mean groups 

for parametric data using Student t test. (2) 

Comparison between two independent groups for non-

parametric data using Wilcoxon Rank Sum test. (3) 

Ranked Sperman correlation test to study the possible 

association between each two variables among each 

group for non-parameteric data. (4) Chi-square test to 

study the association between each 2 variables or 

comparison between 2 independent groups as regards 

the categorized data. The probability of error at 0.05 

was considered significant; while at 0.01 and 0.001 

were highly significant. 

 

RESULTS 
 

In this study, we prospectively enrolled 35 RA 

patients with mean age (46.5±10.5) and mean BMI 

(31±4.1); all are women and 15 age and BMI matched 

healthy women (44.6±10 and 30.9±3.8 respectively) 
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as control group. Demographic, clinical and laboratory 

data of RA patients and control were presented by 

table 1. Comparison between IL-23 in RA patients and 

healthy controls was shown in Table (2). There was 

significant elevation of IL-23 serum level in RA 

patients [43.6 (27.8-248.9)] compared to control group 

[32.1 (27.3-34.9)], P <0.05, (Figure 1). Correlations 

were done between IL23 and all data in RA patients. 

We found no correlations between IL-23 and activity 

in RA patients (DAS-28 score). Also, no correlations 

were found between IL 23 and clinical data of patients 

as duration of the disease, number of small or large 

joints affected (Table 3). 

 

In order to further characterize the relationship 

between increased IL23 and activity in RA patients, 

we classify the RA patients into 4 groups according to 

DAS 28 score:  

- Group 1: Include 10 patients in remission (DAS 

28 score < 2.6). Their mean age was 43.6±8.6, 

mean BMI was 31.5±5.2 and the median 

duration of the disease was 5 years (ranging 

between 2-12 years).   

- Group 2: Include 8 patients with low disease 

activity (DAS 28 score ranges between 2.6-3.2). 

Their mean age was 46.25±7.1, mean BMI was 

31±5.1and the median duration of the disease 

was 9 years (ranging between (3-17) years).  

- Group 3: Include 10 patients with moderate 

disease activity (DAS 28 score ranges between 

3.2-5.1). Their mean age was 47.5±13.3, mean 

BMI was 31.4±3 and the median duration of the 

disease was 5 years (ranging between (1-11 

years).  

- Group 4: Include 7 patients with High disease 

activity (DAS 28 score > 5.1). Their mean age 

was 49.7±12.8, mean BMI was 30.1±3.5 and the 

median duration of the disease was 5 years 

(ranging between (1-15 years) (Table 4 and 

Figure 2).  

 

The median of serum IL 23 increase gradually 

by increasing the DAS 28 score in group 1, 2, 3, and 4 

[33.25 (27.8-51.5), 36.1(29-91), 40.9 (28.8-248.9), 

52.1 (31.5-108.6) respectively]. However, this 

increased serum level did not reach a statistically 

significant differences when compared in the 4 groups 

(Table 5). 

 

 

Table 1. Demographic, clinical and laboratory data of RA patients and control group.* 
  

Variables 
Patients 

N= 35 

 Control  

N=10 

Age (years) 46.5±10.5 44.6 ± 10 

BMI 31±4.1 30.9 ± 3.8 

Duration of the disease (years) 5 (1-17)  

Number of small joints affected 4 (0-12)  

Number big joint affected 4 (1-8)  

DAS 28 3.5 ± 1.3  

Positive RF (%) 35 (100) 0  

Positive CRP (%) 27 (77.1) 0  

ESR  68 (28-150) 22 (13-30) 

ACPA U/ml 37.1 (5.5-149)  

DAS 28 28-joint disease activity score; RF rheumatoid factor; CRP C-reactive protein;  

ACPA Anti-citrullinated protein antibodies; IL-23: interleukin 23 

*Results are expressed as mean ± standard deviation, median (range) or percent as appropriate. 

 

 

Table 2. Comparison between IL-23 in RA patients and healthy controls. 

 

Groups IL- 23 (pg/ml)  P-value 

Control group (N=15) 32.1(27.3-34.9) 

RA patients (N=35) 43.6 (27.8-248.9) 
0.012 
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Figure 1. IL-23 level in RA patients and healthy controls. 

 

 

Table 3. Correlation between serum IL-23 and duration of the disease, number of small and large joints affected, 

DAS(28) score, ESR and ACPA. 

 

IL23 
Variables 

R P 

Duration of the disease 0.153 0.379 

 Number of small joints affected 0.117 0.501 

Number big joint affected 0.157 0.369 

DAS (28) score 0.109 0.534 

ESR  0.069 0.694 

ACPA 0.152 0.383 

DAS 28 28-joint disease activity score; ACPA Anti-citrullinated protein antibodies; IL-23 interleukin 23 

 
 
Table 4. Demographic, clinical and laboratory data of RA patients classified according to DAS (28) score. 

 

Variables 
Group 1 

N= 10 

Group 2 

N= 8 

Group 3 

N=10 

Group 4 

N=7 

Age 43.6±8.6 46.25±7.1 47.5±13.3 49.7±12.8 

BMI 31.5±5.2 31±5.1 31.4±3 30.1±3.5 

Duration of the disease 5(2-12) 9 (3-17) 5 (1-11) 5 (1-15) 

 Number of Small Joints affected 2(0-7) 3 (0-4) 4 (0-6) 6 (2-12) 

Number of Big joints affected 4(2-8) 4 (1-8) 5(2-8) 4 (2-8) 

DAS (28) score 1.96±0.2 3.1±0.1 4.1±0.5 5.4±0.2 

ESR 49±19.7 67±22.8 70.7±38.2 104.5±32.3 

ACPA 32.3±18 36.2 (4.4) 51.76±25.6 92.4±48  

IL-23 33.25 (27.8-51.5) 36.1(29- 91) 40.9 (28.8-248.9) 52.1 (31.5-108.6) 

DAS 28 28-joint disease activity score; ACPA Anti-citrullinated protein antibodies; IL-23 interleukin 23 
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Figure 2. IL 23 serum level in RA patients classified according to DAS (28) score. 

 

 

Table 5. Comparison between serum levels of IL-23 in RA patients classified according to DAS (28) score. 
 

 
Group 1 

N=10 

Group 2 

N=8 

Group 3 

N=10 

Group 4 

N=7 
 P-value 

 Serum IL-23 33.25 (27.8-51.5) 36.1(29- 91) 40.9 (28.8-248.9) 52.1 (31.5-108.6) > 0.05 

 

 

 

DISCUSSION 
 

RA is a systemic autoimmune disorder 

characterized by articular inflammation that eventually 

leading to joint destruction.  The autoimmune response 

in RA is initiated by the activation of antigen-specific T 

cells.
15

 Th17 cells are a distinct subset of T helper cells 

that play a role in the activation of the immune system 

by stimulating proinflammatory cytokine production via 

IL-17.
16

 Results from studies using different arthritis 

models have demonstrated that IL-17-producing T-cells 

are the dominant cell type in the development 

of arthritis. IL-23 (a pro-inflammatory cytokine 

belonging to the IL-12 family) is essential for the 

differentiation of Th17 lymphocytes. In addition, a 

critical role of the IL-23/IL-17 axis in the progression to 

chronic destructive arthritis has been demonstrated.
17

 

This study was conducted to determine the role of IL23 

in the pathogenesis of RA and its relation to various 

parameters of disease activity. Serum level of IL-23 was 

significantly elevated in RA patients [43.6 (27.8-248.9)] 

compared to control group [32.1 (27.3-34.9)] (P <0.05). 

These results are consistent with the previous studies of 

Rasmussen and his colleague
18

 that revealed significant 

increased plasma level of IL-23 in patients with early-

stage RA compared to healthy volunteer controls. Also 

our results were consistence with the previous results of 

Guo  et al. and Wang  et al.  that revealed significantly 

elevated serum IL23 in patients with RA compared to 

healthy controls.
19,20

 When comparing the IL-23 

between RA and osteoarthritis patients, the level of IL-

23 was detected in a significantly higher proportion in 

RA patients than OA patients.
21

 Our finding 

characterize a pathogenic role of IL 23 in RA patients 

and augmenting the previous data to support the nation 

that IL-23 may be a useful index for the diagnosis of 

RA. IL-23 is a heterodimeric cytokine, which is 

composed of the p40 subunit in common with IL-12, 

and with a unique p19 subunit. Kim et al. revealed that 

IL-23p19 is over-expressed in RA synovial fibroblasts 

and IL-17 appears to up-regulate the expression of IL-

23p19 in RA synovial fibroblasts.
22

 The concentration 

of IL-23p19 correlated with the concentration of IL-17 
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in synovial fluid and sera of RA patients. They 

concluded that upregulated IL-23p19 in synovial fluid 

might be involved in joint destruction in RA through 

interplay with IL-17. These results suggest that a 

disruption of interaction between IL-17 and IL-23p19 

may provide a new therapeutic approach in the 

treatment of RA. In mice experimental arthritis, 

targeting IL-23p19 through a vaccination strategy is 

protective against joint destruction and inflammation.
23

 

Our results also revealed no correlation between 

IL-23 and disease activity measured by DAS (28) 

score and in spite of  gradual increase in the median 

level of serum IL-23 in RA patients with remission, 

low activity, moderate activity and severe activity, this 

increased serum level failed to achieve a significant 

difference. In consistent with our data, Chen et al. 

demonstrated significantly elevated serum IL-23 in 

active RA patients
 24

 and with Guo et al., who revealed 

positive correlation between serum IL-23 levels in the 

RA patients and the DAS28.
19

 However, these 

contradictory results may be related to differences 

among the RA patients as regard to medication 

administered and the joint X-ray findings. IL-23 was 

significantly decreased, in parallel with the clinical 

remission in responders after anti-TNF-α therapy 

(etanercept).
24,25

 The levels of IL-23 based on X-ray 

classification phase I, II, III, and IV were gradually 

elevated in RA patients.
19

 We also observed no 

correlation between IL-23 and clinical parameters of 

arthritis as duration of the disease, number of small or 

large joints affected.  

In conclusion, our study can implies that IL-23 

cytokine may potentially play a role in the 

pathogenesis of RA and may be a useful index for the 

diagnosis of this disease. We also found that the 

increased level of IL-23 not correlated to disease 

activity measured by DAS 28 score. The sample size 

of this study was too small to establish a definitive 

conclusion. Further study is necessary to evaluate the 

pathogenic role of IL-23 in RA and to investigate the 

IL-23/IL-17 axis as a therapeutic target. 
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