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1. INTRODUCTION 

Rheumatoid arthritis (RA) is a chronic inflammatory 

condition identified by chronic persistent inflammatory cells. 

At first the patient complains about pain and inflammatory 

events restricting the lifestyle within the synovium are 

frequent and damaging [1]. These immune changes result in 

many of the clinical effects and adverse articular changes that 

characterize such disorders. Most, if not all, of the bone 

damage in RA. Results from inflammatory osteolysis, a 

process by which osteoclasts resorb bone [2]. Inflammatory 

cytokines, especially TNF – α, have been shown to stimulate 

differentiation of macrophage progenitors into activated 

osteoclasts. In rheumatoid synovium, the main origins of 

TNF are the cells of the macrophage – monocyte family [ .3 .]  

TNF – α mediates its biological effects through the TNF RI 

and TNF RII which are type I transmembrane proteins 

consisting of an extracellular N terminus and an intracellular 

C terminus. The extracellular forms of these receptors (also 

termed soluble receptor), which circulate in healthy humans 

TNF RII tends to bind the cell – surface TNF – α and can also 

serve as a transport molecule to transmit TNF – α to TNF RI. 

TNF RII has similar affinity for TNF – α to the type I receptor, 

but the binding of ligand is much longer, TNF receptors are 

an important way to reduce TNF – induced inflammation   [4.]  

By 2000, IL – 37 was identified as a constituent of the novel 

ILe –1cluster genes, its Nevertheless, its functional and 

Biological Impacts were undetermined [5]. Various research 

groups concluded through studies on the biological function 

of IL-18 BP that more dose levels of this cytokine improved 

plaque psoriasis and RA, in vivo and vitro [6,7]. It has been 

suggested that IL – 18R can bind, in addition to ILBP, another 

orphan ligand, thus also disabling a pro-inflammatory 

immune response.  

Further research revealed that there was the orphan ligand, 

and it was IL-37. It has been verified however that IL-37 can 

bind both IL-18R and IL-BP. There will be five alternative 

spleen-based variants of this cytokine including (IL – 

37a,1L37b, IL37c, IL37d, IL37, IL37e) of them, IL – 37b 

which is the most stable isoform and contributes to the best 

studied IL isoform – 37 expressed in multiple tissues and 

organs such as heart, brain, lung, spleen, prostate, pancreas, 

stomach, kidney, and liver [9]. In addition, tumors showed 

higher rates of IL-37 aspersed in variants, expressed in both 

colon carcinomas stroma and ductal mammary melanoma and 

carcinoma cells, lung carcinoma but not prostate cancer  [9 .]  

According to recent research, IL-37, play a significant role in 

regulating the immune system. Unlike IL-1 α or IL-33e, It is 

deemed to be an intercellular nuclear factor regulating gene 

expression [10,11]. Nolde et al., 2010 showed IL – 4 down 

regulated IL expression – 37, inhibited DC activation and 

differentiation, and significantly suppressed innate 

immunity [ .12,13 .]  
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There is confirmation that IL-37 anti-inflammatory activities 

can be conducted by inhibiting the signaling pathway of 

decapentaplegic homdog 3 (smad 3). Smad 3 is a TGF-β-

function modulator stated to be related to impaired local 

inflammatory response [14], cytotoxicity inhibition [15], and 

the suppression of TGF macrophages activation and DCs – β 

mediated down multiple cytokine regulation [16,17]. All 

these – the above results suggest that IL – 37 is a major 

suppressant of systemic and local inflammation. This 

research was done to determine whether there is any 

improvement in developmental stage of IL-37 and interaction 

of IL-37 and TNFRII gene polymorphism . 

This work was done to determine whether the level of IL-37 

and the relationship of IL-37 and TNFRII gene 

polymorphism in the development and severity of RA in Iraqi 

patients is increasing. 

2. PATIENTS AND METHODS 

The research involves 50 Iraqi RA patients who were 

diagnosed according to American rheumatology college 

guidelines. Patients included in the analysis were subjected to 

routine biochemical blood tests, they evaluation by physical 

examination with a emphasis on joint involvement and 

laboratory features such as RF rheumatoid factor and ACCP 

anti-citrullinated peptide antibody. Disease activity was 

determined based on the number of swollen joints, ESR, 

questionnaire for the health evaluation and C-reactive protein 

CRP. Fifty stable Iraqis had been employed as a control 

group. They by no means had any symptoms or signs at any 

site of RA, different arthritis, or joint disorder based totally 

on their clinical history and examination (pain, swelling, 

tenderness, or movement restriction) . 

Extraction of DNA: DNAwas isolation from EDTA whole-

blood sample the use of Relia-prep in accordance to the 

protocol (Promega, USA). Amplification of TNFRII 

polymorphism: the studied companies were genotyped for 

TNFRII exon 6 polymorphisms by PCR-RFLP. The PCR 

response was once conducted in a 25ul response that covered 

12.5ul of Green Master Mix, 1ul of 10pmol / ul of each 

primary, 5ul of DNA template, and the volume was once done 

to 25ul using nuclease-free water. Master Mix is made up of 

polymerase dNTPs, Mgcl2, Taq . 

For TNFRII polymorphism, the region surrounding the 

polymorphisms had amplified with following forward primer 

5 ACTCTCCTATCCTGCCTGCT 3 and reverse primer 5 

TTCTGGAGTTGGCTGCGTGT 3. PCR had performed at 

initial step at 95 °C for 4min, followed by denaturation step 

at 95c°for 30 sec, annealing step at 58°C for 30 sec, extension 

step at 72°C for 1 min and repeat step 2 – 4 for 34 cycles. 

After that extension at 72 °C for 10 min. holding at 4°C. 

Serum analysis: sera were separated immediately and sored 

at -20c. CRP, ACCP, RF, and IL-37 are assayed by enzyme-

linked immunosorbent assay (ELISA). 

3. RESULTS 

Table one explained the comparison between patients and 

control group in the level of IL-37 and inflammation markers 

which showed significant difference between patients and 

control through increasing the level of IL-37 in patients of 

rheumatoid arthritis (p<0.01). 

Table (1): Comparison of patients and control in IL-37 level 

inflammation markers. 

Group No. 

Mean ± SE 

IL-37 

ng/ml) 
ESRmm/hr. CRPmg/L RFU/ml ACPAU/ml 

Patients 50 
101.31 

±10.41 

52.96 ± 

3.68 

38.39 ± 

4.31 

168.87 ± 

31.62 

114.85 ± 

21.06 

Control 50 
43.90 ± 

0.91 

10.44 ± 

0.74 

16.49 ± 

2.51 
4.96 ± 0.71 1.71 ± 0.13 

LSD 

value 
--- 20.550 ** 7.459 ** 9.918 ** 62.766 ** 41.801 ** 

** (P<0.01). 

Table tow appeared the clinical signs relation with IL37 in the 

study group of patients. 

Table (2) The clinical signs relation with IL37 in the study group. 

Sex  No. Mean ± SE of IL-37 LSD value 

Male 6 147.65 ± 28.00 31.668 * 

Female  44 97.08 ± 10.46 

Age groups (year) 

Less than 30 7 97.11 ± 27.81 26.052 * 

30-50 31 111.21 ± 15.05 

More than 50 12 77.36 ± 6.98 

Duration of  disease (year) 

Less than 5 26 92.35 ± 22.69 31.074 NS 

5-10 16 97.61 ± 17.92 

More than 10 8 86.28 ± 20.55 

No. of painful and swollen (joints) 

Less than 5 22 86.42 ± 15.78 29.812 NS 

5-10 20 103.66 ± 23.85 

More than 10 8 92.93 ± 20.07 

Morning stiffness 

Yes  33 101.48 ± 21.95 22.961 NS 

No  17 92.39 ± 16.54 

* (P<0.05e), NS: Non-significant. 

Table (3): confirmed a coefficient of correlation between the 

parameters of the sample and IL-37 showing significant variations 

(P <0.05) between IL-37 and CRP, displaying even non-significant 

variations (P<0.05) between IL-37 with all parameters (ACPA, 

ESR, RF). 

Table (3). Correlation coefficient between study parameters. 

Correlated Parameters Correlation coefficient (r ) Level of sig. 

ACPA & IL-37 -0.07 NS 

ESR & IL-37 0.02 NS 

RF & IL-37 -0.09 NS 

CRP & IL-37 0.19 * 

Table (4): showed the relationship between genotype of 

EXON 6 TNFRII gene and IL-37 of patients with RA which 

show significant relationship (P<0.01) with (MM, MR, RR) 

EXON 6 TNFRII and IL-37 (P<0.01). While table 24 showed 
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non-significant relationship (P>0.01) between genotypes of 

EXON 6 TNFRII and IL-37 in control group. 

Table (4). Relationship between genotype of Exon6 TNFII gene 

and IL-37 of patients and control 
Genotype Exon6 TNFII of 

patients 
No. 

Mean ± SE of IL-

37 

LSD 

value 

MM 30 99.08 ± 12.59 

37.612 ** MR 16 121.32 ± 22.32 

RR 4 67.55 ± 9.69 

Genotype Exon6 TNFII of control 

MM 26 44.55 ± 1.19 

7.926 NS MR 21 42.90 ± 1.40 

RR 3 45.25 ± 6.44 

4. DISCUSSION 

Though Interleukin-37 (IL-37) is strongly correlated with 

many inflammatory diseases, its function in RA. 

Pathogenesis is as yet unclear. IL-37 is a recently proven 

natural, anti-inflammatory cytokine that suppresses immune 

and inflammatory reactions. This has properties both intra- 

and extracellular [18]. New study showing markedly elevated 

serum level of IL-37 in patients with RA relative to the typical 

control group level. These findings are consistent with the 

results obtained from a recent study conducted in northeast 

China between 2011-2012 including an elevation of IL-37 

[19] in RA patients . 

Also, our results regarding serum level of IL-37 are consistent 

with results of recent study in Shanghai described China 

plasma showing Increased IL-37 level in active RA patients 

[20]. Many research lately, e.g., Yang et al. 2015 concluded 

that in RA patients substantially higher serum levels of IL-37 

were established in comparison with stable controls (HCs) 

(p<0.001). Xia et al. 2015 also reported that RA serum 

patients, the level of IL-37 were significantly increased 

compared with those of osteoarthritis (OA) and healthy 

controls (HC) particularly in those with positive RF & 

positive CCP.  

The elevated level of IL-37 in RA can be clarified as the 

underlying mechanism for relieving joint inflammation and 

severity of the disease but is still too small to neutralize the 

harmful effects of progressive RA pro-inflammatory 

cytokines [21].  

The anti-inflammatory cytokines inadequate antagonism to 

pro-inflammatory cytokines may be explained by using the 

unregulated inflammation in RA &amp; associated with 

sickness exercise instead of sickness remission. (Ting et al, 

2015) findings point out that IL-37 may be a feasible 

biomarker of lively RA &amp; may additionally play an 

essential role in sickness pathogenesis . 

Another research by Xia et al, (2015) found that the serum 

level of IL-37 in patients with RA was significantly higher 

than in osteoarthritis patients (OA) and healthy controls (HC), 

and especially positive RF factor patients and anti- (CCP) 

levels   [22 ] . 

After anti-TNF-α the level of IL-37 in serum patients 

decreased dramatically, plus the level of IL-37 significantly 

down-regulated production of IL-6, IL-17 and TNF-α by RA 

patient PBMC. This small print may additionally give an 

explanation for that IL-37 is the most considerable anti-

inflammatory cytokine in the regulation of RA pathogenesis 

by way of suppressing the development of inflammatory 

cytokine. There is still no sturdy proof about IL-37's anti-

inflammatory function. There are presently two theories; 

either IL-37 active in extracellular space can inhibit the 

function of pro-inflammatory cytokines or their receptors 

[23], this has been proven by means of immunohistochemical 

staining of synovial coating in lively RA showing greater 

stages of IL-37 in contrast to HCs  [24 .]  

 The IL- 37 protein had additionally been located in plasma 

patients with extreme systemic Lupus Erythematous, and in 

Crohn's disease. It was once located to be protective against 

septic shock, DSS-induced colon cancer and ischemia / 

reperfusion (I / R)-induced experimental form of hepatitis 

[25]. IL-37's results are attributed to its capability to decrease 

the development of pro-inflammatory cytokine and 

chemokine [26]. While the affiliation between disease 

pastime and IL-37 in sufferers with RA had now not but been 

studied, the findings of this study confirmed that IL-37's 

serum level used to be positively associated with CRP. In 

2014, Zhao et al. confirmed that IL-37 plasma stage also had 

a positive association with ailment activity (CRP) . 

Interleukin-37 (IL-37) expends wide-ranging inhibitory 

effects on the innate inflammatory and immune response. 

This is the reality that the present research considers the first 

research to investigate the relationship between the level of 

IL-37 and TNFRII gene genotypes in patients with 

rheumatoid arthritis compared to healthy controls in the Iraqi 

region, suggesting a substantial correlation (p<0.01) between 

the level of IL-37 genotypes and TNFRII genotypes. 

Research checks the stage of IL-37 in serum patients with RA 

had been extensively greater in contrast with these of 

healthful controls (HC). In the latest work  in contrast RA 

Synovial fluid and serum specimens; the stages of SF IL-37 

have been an awful lot increased than these in the serum. The 

serum IL-37 degrees diminished notably after anti-TNF-α 

therapy. In contrast, human recombinant IL-37 drastically 

down-regulated development of TNF-α, IL-17, and IL-6 by 

RA patient PBMCs. TNF-α is a crucial pro-inflammatory 

cytokine in RA pathogenesis which is thought to induce 

molecular adhesion, proteinase gene expression and play an 

important role in the production of joint destruction and 

synoviocyte proliferation [27] In a range of ailments IL-37 

has been pronounced to play an anti-inflammatory position 

[28]. Many cytokines, both anti- and pro-inflammatory, have 

been identified in diseases brought about by means of 

inflammation and the stability between these opposing 

cytokine things to do has been shown to manipulate the 

severity of the disease. RA is carefully associated with 

growing the expression of TNF-α. Consequently, inhibition 
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of TNF-α expression is a promising strategy for the 

improvement of new anti-therapies. What is anti-function IL-

37 is still unclear. There are two hypotheses: either IL-37 is 

secreted into the extracellular house to inhibit the feature of 

pro-inflammatory cytokines or their receptors, or IL-37 

translocates to the nucleus where it is related with Smad3 to 

block the transcription of pro-inflammatory cytokine genes 

[29 .]  

By comparison, pro-inflammatory cytokines, IFN-c, IL-1b, 

IL-18 and TNF-a might also extend IL-37 synthesis in human 

peripheral mononuclear blood cell affiliation between 

TNFRII genotypes and IL-37 ranges point out that IL-37 may 

additionally be activated by means of pro-inflammatory 

cytokines or other unknown factors in the acute RA cycle. 

The serum stage of IL-37 in RA sufferers has been proven to 

be strongly related to TNFRII genotypes in the modern study. 

In line with the results, an before study said that TNF-α may 

want to extend the synthesis of IL-37 in PBMCs successfully 

by the use of immunoblot evaluation of cellphone lysate [31]. 

The study consequences also correlated with the idea that the 

manufacturing of IL-37 used to be by and large regulated by 

proinflammatory cytokines and RA restoration tactics 

throughout the acute period. This IL-37 counseled ought to 

be part of a feedback loop for infection control. Nevertheless, 

this mechanism does no longer feature correctly to control 

inflammation all through successful RA both due to the fact 

the expression of IL-37 is ineffective, or due to the fact 

unknown factors have neutralized IL-37 effects. Such latest 

outcomes can also provide new insights into appreciation the 

pathogenesis of RA. Further research supporting a thorough 

understanding of the position of IL-37 in the manipulate of 

RA pathogenesis  [31 .]  

Conclusion: The new work can also furnish new insights into 

perception the pathogenesis of RA. More lookup supporting 

a thorough understanding of the position of IL-37 in 

controlling pathogenesis of RA. Of this, the findings of the 

find out about cautioned future studies to decide the role and 

mechanisms of IL-37 in controlling the pathogenic RA cycle. 
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