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Abstract: Rheumatoid Arthritis (RA) is a chronic inflammatory condition characterized by 

autoantibodies development and an elevated spectrum of pro-inflammatory cytokines. This study aims to 

find a relationship between interleukin -21 rs682284 gene polymorphism and predisposition to 

rheumatoid arthritis development in a sample of Iraqi patients. In this study, there were 100 of subjects 

participated, about 50 of them rheumatoid arthritis (RA) so, represented patient group and the other 50 

were apparently healthy who represented the control group. DNA was extracted, then the genotyping 

polymorphism (rs682284) of the gene Interleukin-21 was genotyped by TaqMan SNPs genotyping 

method. The genotyping and allele frequencies of IL-21 rs682284 for the two groups appeared that there 

were significant differences in genotype between patients and controls. The genotyping and allele 

frequencies of interleukin-21 rs6822844 G/T for the two groups appeared that there were found to be 

negative significant relation in genotype between patients and controls. Compared GT genotype between 

control and patients, heterozygous GT genotype was no associated with significant from controls 

(X²=0.782, OR=0.502); and the TT genotype was no associated significant risk for rheumatoid arthritis 

(X²=0.821, OR=0.569). In addition, allele frequency for T allele that were no significant differences of 

allele frequencies of IL-21 rs682284 G/T gene polymorphism with the risk of rheumatoid arthritis in a 

sample of Iraqi. Moreover, association between the serum IL-21 level and IL-21 rs682284 G/T genotype, 

patients with RA significantly increased (P<0.05) compared to controls. The serum Anti- Cyclic 

Citrullinated Peptide Antibodies (ACCPA) level and IL-21 rs682284 G/T genotype, patients with RA 

significantly increased (P<0.05) compared to controls.    
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Introduction 

Rheumatoid arthritis (RA) is a 

systemic inflammatory disease that 

mostly affects the joints. It is the most 

common inflammatory joint condition, 

characterized by cartilage and bone 

erosion, resulting to functional decline 

and disability if left untreated. As a 

result, cartilage and joint degradation, 

as well as disability, ensue (1).  

Rheumatoid arthritis affects 

roughly 5 people out of every 1000, and 

it can cause serious joint damage and 

disability. Arthralgia, edema, redness, 

and even a reduction in range of motion 

are all symptoms of symmetrical joint 

involvement (2). It affects women twice 

as much does men, and while it can 

strike at any age, moreover, it is most 

common in people over 50 (3). 

According to that, cytokines play an 

important role in the pathophysiology of 

RA, they play a role in the initiation and 

maintenance of inflammation, making 

them therapeutic targets (4).  

The control of cytokines is 

imbalanced, resulting in low levels of 

inhibitory cytokines and increased 
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levels of pro-inflammatory cytokines, 

both of which contribute to the chronic 

inflammatory state. Cell-cell interaction 

or soluble mediators - cytokines - 

mediate and determine the systemic 

response to inflammation and cellular 

activation. Cytokines form large 

networks with both synergistic and 

antagonistic interactions, resulting in 

both negative and positive effects on 

target cells (5).  

The prognosis of RA is also 

dependent on early detection and 

management. The medical history, 

clinical findings (including imaging 

modalities), and serological laboratory 

tests are the three pillars of 

rheumatological disease diagnosis (6). 

 

Materials and methods 

One hundred volunteers were taken 

in this study. Fifty with RA patients and 

fifty apparently healthy, who randomly 

selected between November 2021-

February 2022 at the Rheumatology 

Unit of AL-Hindyia General Hospital in 

Karbala province.  

A questionnaire has been taken 

from the patients, and the case sheet 

included age, gender, residence, height, 

weight, and previous history of the 

disease. Five ml of peripheral blood 

from all select subjects through vein 

puncture by using disposable plastic 

syringes.  

Each blood sample was divided 

into two (2) ml was placed into EDTA 

tubes and the remaining three (3) ml 

pushed slowly into a gel tubes. The 

blood samples were placed in a cool - 

box under aseptic conditions and 

transfer to the laboratory. Serum CRP 

and RF measured by latex method. The 

serum ACCPA and IL-21levels were 

measured by ELISA technique. 

According to that manufactures 

instructions, total genomic DNA was 

isolated from 200μl of whole blood by 

using Addbio Genomic Kit (Korea). In 

brief, about 200 μL of whole blood 

samples were lysed with lysing solution 

with proteinase K at 56 °C for 10 min. 

The lysed cells were loaded in the DNA 

isolation column and centrifuged at 

13,000 rpm g for 1 min. Subsequently, 

the column was washed twice with 

wash buffer. The membrane-bound 

DNA was eluted with elution buffer 

after centrifugation at 13,000 g for 1 

min. The isolated genomic DNA was 

stored at − 20 degrees until further use. 

DNA concentration was estimated by 

using Nanodrop. 

Genotyping of polymorphism 

(rs682284) of the IL-21 gene was done, 

by using TaqMan SNP genotyping 

assays. A set of primers was used to 

amplify specific region within the IL-21 

gene. The forward primer 5'-

GGCATTTACAGTGGCAACA-3' and 

the Reverse primer 5'-

GCTGGTGTATGCCCTGTCT-3''. C 

Fam-Probe5'-

AAGAGTCCTCTATTTTTGC-3'and A 

Hex-Probe 

5'AAGAGTCCTCTCTTTTTGC-3'.  

The thermal cycling program was 

as follows: Carryover prevention in 50 

C° for 2 min, followed initial 

denaturation in 95 C° for 10 min, then 

40 cycles of denaturation 95 C° for 30 

second and annealing for 1 min (60 C°). 

 

Statistical analysis 

The statistical analysis system- 

SAS (2018) program was used to detect 

the effect of difference factors in study 

parameters. T-test was used to 

significant compare between means. 

Chi-square test was used to significant 

compare between percentage (0.05 and 

0.01 probability). Estimate of Odd ratio 

in this study.  

 

Results and Discussion  
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Distribution of RA patients and 

control group according to anti-cyclic 

citrullinated peptide antibody (U/ml). 

Distribution of rheumatoid arthritis 

patients and as well as apparently 

healthy control group was studied 

according to ACCPA (Table 1). The 

results showed there was a significant 

association between the two study 

groups according to ACCPA level 

(P<0.01). 

 

Table (1): Distribution of rheumatoid arthritis patients and control group according to anti-cyclic 

citrullinated peptide antibody 

Groups Mean ± SE T test p-value 

Patients 13.18 ±1.20 
2.583 ** 0.0001 

Control 6.91 ±0.50 

* (P≤0.05), ** (P≤0.01). 

 

This result is agreed with (7), they 

found that anti-CCP is a better 

diagnostic tool than RF. Anti-

citrullinated peptide antibodies 

(ACCPA) have a sensitivity of 40 to 80 

percent, a specificity of 81 to 100 

percent, and a good positive and 

negative predictive value for RA 

diagnosis (8)..Moreover, the result of 

this study is agreed with the study of (9) 

and (10) that reported that ACCPA was 

significantly higher in RA patients than 

control groups (P<0.01). However, the 

result of the present study is agreed 

with(11).   

Anti-CCPA attends to stay fixed or 

slightly decrease with therapy, also not 

presence recurrently in another's 

inflammation or arthritic diseases (12). 

ACCP also found in many diseases such 

as psoriasis, idiopathic juvenile arthritis 

(IJA), and multiple sclerosis along with  

 

 

variation in sensitivity and 

specificity (13). The anti-CCPA level in 

serum about many years ago prior to the 

start of Rheumatoid arthritis act as a 

good indicator of pre-clinical onset, also 

can provide information about the initial 

onset of the sickness. There for it 

considered a good marker of diagnosis 

and prognostic of RA (14). 

 

 

Distribution of rheumatoid arthritis 

patients and control group according 

to Interleukin-21 (Pg/ml). Distribution 

of rheumatoid arthritis patients and as 

well as apparently healthy control group 

was studied according to interleukin -21 

(Table 2). The results showed there was 

a significant association between the 

two study groups according to IL-21 

level (P<0.01). 

 

 

Table (2): Distribution of rheumatoid arthritis patients and control group according to        

Interleukin-21 

Groups Mean ± SE T test p-value 

Patients 20.22 ±1.83 
3.789 ** 0.0001 

Control 11.30 ±0.53 

* (P≤0.05), ** (P≤0.01). 

 

IL‐ 21 is a type I cytokine 

produced by activated CD4+ T cells, 

including T helper Th1, Th2, natural 

killer T (NKT), Th17 and  follicular  Th   

 

cells (15). IL-21 plays a vital role in 

the regulation of both innate and 

adaptive immune systems (16).  

Notably, IL- 21 controls the 

differentiation of Th17 cells, B cell 

activation, and immunoglobulins 
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production (17). The role of IL-21 in the 

pathogenesis of RA is poorly 

understood. Elevated levels of IL-21 has 

been demonstrated in the synovial tissue 

of RA patients (18).  

In the present investigation, we 

observed a significantly elevated plasma 

IL-21 in Iraqi patients with RA 

compared to healthy controls. These 

results are agreed  with previous reports 

(  (19). Similarly, in a longitudinal study 

in patients with early-stage of 

rheumatoid arthritis, IL-21 level was 

upregulated in diseased subjects 

compared to controls (20).  

In comparison with healthy control, 

RA patients have obviously elevated 

frequencies of circulating naive B cells, 

activated B cells, and Tfh cells and 

serum IL-21 levels (21). All of these 

findings, including our results, indicated 

the possible function of IL-21 in the 

advancement of RA pathogenesis.  

Interleukin-21 has characterized it 

as an important molecule in the 

development and progression of RA, 

because it not only favors the 

proliferation and activation of immune 

cells and fibroblast-like synoviocytes 

but also promotes the humoral response 

(22).  

Other autoimmune diseases, such 

as systemic lupus erythematosus and 

Sjögren’s syndrome, and inflammatory 

pathologies have been associated with 

high levels of IL-21(23). 

 

Genotype distribution and allele 

frequency of rs6822844 G>T in 

rheumatoid arthritis patients and 

control groups 

The genotype and allele frequencies 

of the IL-21 rs682284 G>T for the two 

study groups (controls and patients) are 

shown in table (3). All genotype 

frequencies of the control group and 

patients group confirmed to the Hardy-

Weinberg equilibrium (HWE). 

Results from table (3) show that the 

genotype and allele frequencies of IL-

21 rs682284 G>T for the two study 

groups appeared that there were no 

significant differences between 

rheumatoid arthritis patients and control 

group. Compared TT genotype between 

control and patients, homozygous TT 

genotype was not associated with 

increased risk for rheumatoid arthritis 

TT (X²= 0.821, OR =0.569); and the 

heterozygous GT genotype was not 

significant differences between patients 

and controls (X²= 0.782, OR =0.502).  

The data of allele frequencies of 

point mutation on IL-21 rs682284 G>T 

gene polymorphism in two study groups 

(control and patients) are presented in 

table (3).  

For the patients group the allele 

frequency of (G) 0.76 %, but (T) allele 

frequency 0.24 % according to Hardy-

Weinberg equation, while for control 

groups the allele frequency of (G) was 

0.84 %, but (T) allele 0.16 % according 

to Hardy-Weinberg equation Table (3) 

shows that were no significant 

differences of allele frequencies of IL-

21 rs682284 G>T gene polymorphism 

with the risk of rheumatoid arthritis in a 

sample of Iraqi. 

The previous  results agreed 

with(24), They investigated there had 

been decreased relationships between 

RA risk and IL-21 rs6822844 

polymorphism in both Asians and,  

Caucasians (T-allele versus G-allele) 

Similar results, Bayesian hierarchical 

meta‐ analysis analysis did not support 

the significant association of IL21 gene 

rs6822844 SNP with RA risk. Also 

these result agreed with (25), study that 

found the IL-21 (rs6822844 G>T, 

rs6840978 C>T) and IL-21R 

(rs2285452 G>A) gene polymorphisms 

are not risk loci for RA susceptibility, 

whereas the IL-21 rs2221903 

polymorphism is associated with 
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disease activity. Probably the 

differences in IL-21 synthesis 

associated with this polymorphism or 

linkage with other gene polymorphisms 

may influence the disease activity in RA 

patients.  

However, this hypothesis requires 

further investigation. The rs6822844 

polymorphism was assessed by those 

three studies-one (26), reported a strong   

 
Table (3): Genotype distribution and allele frequency of rs6822844 G>T in patients and control 

groups 

Genotype 

rs682284 G>T 

Patients 

No. (%) 

Control 

No. (%) 

Chi-Square 

(χ
2
) 

P-value O.R 

GG 35 (70.00%) 41(82.00%) 1.58 NS 0.394 Ref. =1 

GT 6 (12.00%) 2 (4.00%) 0.782 NS 0.671 0.502 

TT 9 (18.00%) 7(14.00%) 0.821 NS 0.603 0.569 

Total 50 (100%) 50 (100%)  

Allele Frequency 

G 0.76 0.84 
 

T 0.24 0.16 

* (P≤0.05),  ** (P≤0.01), NS: Non- Significant. 

 

Association with RA and another 

one(27), reported no association 

(however, none of these studies 

specified the tested genotype. The third 

study  (28), they demonstrated that the 

TT genotype of this polymorphism 

associated with decreased susceptibility 

to Rheumatoid arthritis.. In 

contrast,(29), they found if individual 

carries the        IL-21 rs6822844 T-

allele, he/she may have a lower risk to 

become RA patient than G-allele, in 

contrast, G-allele carries may have a 

higher risk to become RA.  

Through detected this 

polymorphism, we may know the 

susceptibility of RA for one person in 

advance, which may be helpful or make 

sense in the future. However, results 

have been controversial (30). Detected a 

decrease in frequency of the rs6822844 

T-allele in RA (14.1%), and 

demonstrated significant association 

between this polymorphism and RA 

susceptibility (OR = 0.72, 95% CI = 

0.61–0.86, P < 0.001). Moreover, (31), 

showed a protective effect of the minor 

T-allele (OR = 0.39, 95% CI = 0.26–

0.57), whereas the major G-allele 

appeared to be a risk susceptibility (OR 

= 2.57, 95% CI = 1.74–3.83, P < 0.001).  

Among the different 

polymorphisms located in the IL2-IL21 

region at 4q27, 

the rs6822844G/T polymorphism was 

found to be the most significantly 

associated with autoimmune disease 

susceptibility, including RA (32). To 

the best of our knowledge, rs6822844 is 

in a noncoding polymorphism located 

between IL21 gene (upstream) and IL2 

(downstream) with no molecular 

function identified.  

However, this polymorphism may 

play a role in autoimmunity by 

modulating the gene expression of these 

two genes or by being in linkage 

disequilibrium with a causative 

mutation. Interestingly, the neighboring 

sequences between up- and downstream 

for rs6822844 show strong homology 

with mature microRNA (33). 

MicroRNAs are post-transcriptional 

regulators that bind to complementary 

sequences in the 3′ UTR of target 

mRNAs, usually resulting in gene 

silencing inhibiting their translation 

(34).  
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The major allele G of the IL2-IL21 

rs6822844 polymorphism is conserved 

in all microRNA precursor hairpin 

structures. Therefore, it is possible that 

the mutation might abolish microRNA 

production, altering the expression of 

the genes regulated by this microRNA 

(35). 

 

Serum IL-21 Level and Its association 

with the IL-21 rs6822844 G>T 

genotype 

Given the observed notable 

association between the IL-21 

rs682284G>T genotype and rheumatoid 

arthritis risk, further investigation of the 

serum IL-21 levels in patients and 

control with Rheumatoid arthritis as 

well as the potential regulatory effects 

of the IL-21 rs682284G>T genotype 

and rheumatoid arthritis risk, further 

investigation of the serum IL-21 levels 

IL-21 rs682284G>T genotype and 

rheumatoid arthritis risk, further 

investigation of the serum IL-21 levels. 

Serum IL-21 level and its association 

with IL-21 rs682284G>T genotype 

presented in (Table 4). 

The present study show the serum 

IL-21 levels were examined by ELISA 

in 50 rheumatoid arthritis patients and 

50 apparently healthy control. The 

serum IL-21 of patients with RA 

significantly increased compared to 

controls (P<0.01). Results from table 

(4) show that the P-value of the 

association between serum IL-21 level 

and IL-21 rs682284G/T genotype 

(P<0.01). The T allele- carrying patients 

had a higher serum IL-21than the non-

carries (P<0.01). z 

The rs6822844 G/T polymorphism 

was discovered to be the most strongly 

related with autoimmune disease 

susceptibility, including RA, among the 

many polymorphisms detected in the 

IL2-IL21 area at 4q27. To the best of 

our knowledge, rs6822844 is an 

undiscovered molecular function in a 

noncoding polymorphism located 

between IL21 (upstream) and IL2 

(downstream). However, This 

polymorphism might be involved in the 

development of autoimmunity by 

affecting the gene expression of these 

two genes or by being in linkage 

disequilibrium with a causative 

mutation (36). It's intriguing to observe 

that mature microRNA and the 

neighboring rs6822844 sequences share 

a lot of similarities (37) and (33).  

Usually leading to gene silence and 

blocking their translation, microRNAs 

are post-transcriptional regulators that 

bind to complementary regions in the 3 

UTR of target mRNAs (34). The 

dominant allele G of the IL21 

rs6822844 polymorphism is preserved 

in all microRNA precursor hairpin 

structures. Because of this, it is likely 

that the mutation will cause microRNA 

production to cease, altering the 

expression of the genes that this 

microRNA controls(24). 

 

Serum ACCPA level and Its 

association with the IL-21 rs682284 

G/T genotype. 

The distribution of patients 

(Rheumatoid Arthritis) as well as 

apparently healthy control was studied 

ACCPA and its association with the IL-

21 rs682284 G/T Genotype (Table 5). 

The results showed that there was 

significant association between ACCPA 

level with -21 rs682284 G/T Genotype. 

Results from table (5) show that the 

P-value of the genotype of IL-21 

rs682284 G/T Genotype gene 

polymorphisms in the two study groups 

patients and control has mean 

differences between GG, GT, TT 

genotype with anti-ccp level, P-value 

for association GG genotype with 

ACCPA level in two study groups it 

was (0.047), GT (0.0001), TT (0.0093). 
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So there is a significant difference of 

IL-21 rs682284 G/T Genotype with 

ACCPA level.  

According to what was mentioned 

previously, the relationship between the 

level of interleukin-21 and the IL-21 

rs682284 G/T genotype is a positive 

relationship, and as it was also noted 

that the relationship between this level 

of interleukin 21 and ACCP is also a 

positive relationship, so it is likely or 

certain that the relationship between the 

ACCP and IL-21 rs682284 gene 

polymorphisms is also a positive 

relationship.

 
Table (5): Serum ACCPA level and its association with the IL-21 rs682284 G/T Genotype 

Genotype 

rs682284 G/T 

ACCP 
P-value 

Patients Control 

GG 12.68 ±1.41 7.06 ±0.76 0.047 * 

GT 17.55 ±4.59 6.31 ±0.74 0.0001 ** 

TT 12.39 ±2.34 6.91 ±0.69 0.0093 ** 

* (P≤0.05), ** (P≤0.01). 

 

Conclusion 
The ACCPA level and IL-21 level 

results revealed a significant differences 

(P<0.01) association between the two 

study groups in ACCPA level, the mean 

± SE serum levels of ACCPA in 

rheumatoid arthritis patients were 

significantly higher as compared to 

apparently healthy control (13.18 ±1.20 

versus 6.91 ±0.50 U/ml), while in IL-21 

level, the mean ± SE serum levels of IL-

21 in rheumatoid arthritis patients were 

significantly higher as compared to 

apparently healthy control (20.22 ±1.83 

versus 11.30 ±0.53).  

The genotyping and allele 

frequencies of interleukin-21 rs6822844 

G/T for the two groups appeared that 

there were found to be negative 

significant relation in genotype between 

patients and controls.  

Compared GT genotype between 

control and patients, heterozygous GT 

genotype was no associated with 

significant from controls (X²=0.782, 

OR=0.502); and the TT genotype was 

no associated significant risk for RA 

(X²=0.821, OR=0.569). In addition,  

 

 

allele frequency for T allele that 

were no significant differences of allele 

frequencies of IL-21 rs682284 G/T gene 

polymorphism with the risk of 

rheumatoid arthritis in a sample of Iraqi. 

Moreover, association between the 

serum IL-21 level and IL-21 rs682284 

G/T genotype, patients with RA 

significantly increased (P<0.05) 

compared to controls. The serum 

ACCPA level and IL-21 rs682284 G/T 

genotype, patients with RA significantly 

increased (P<0.05) compared to 

controls.   

The conclusion obtained from this 

study that serum ACCPA determination 

was with important value for diagnosis 

of rheumatoid arthritis, and increase IL-

21 play an important role in the 

development risk of RA. 
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