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INTRODUCTION

Rheumatoid arthritis (RA) is a systemic inflammatory dis-
ease affecting the joints principally. If left untreated, it is the 
most prevalent inflammatory disease of the joints, character-
ized by cartilage and bone degradation, leading to functional 
deterioration and disability. As a result, increasing cartilage 
and joint degeneration occurs, as well as impairment.1 Ac-
cording to data, women have a 3:1 chance of developing this 
condition. Any age group can be affected; however, the onset 
is most common between the ages of 40 and 60 .2 Rheuma-
toid arthritis has no recognized etiology. Clinical signs and 
symptoms can be caused by a mix of genetic predisposition 
and environmental triggers. RA is characterized by symmet-
ric arthritis that primarily affects the tiny joints of the hands 
and feet. General discomfort and swelling of joints (often 
symmetrically), morning stiffness, and movement limita-
tions that last more than one hour and can be eased by mild 
motions are all common indications and symptoms of RA. 

However, RA can affect any organ, with the most prevalent 
symptoms being interstitial lung disease, renal amyloidosis, 
skin vasculitis, episcleritis, and poly-neuropathy of numer-
ous mono-neuropathies. Better diagnostic biomarkers for the 
early detection of RA are always needed.3

Adipose tissue not only serves as a passive energy storage 
reservoir, but it also serves as an endocrine gland, produc-
ing and secreting a variety of bioactive peptides called 
adipokines.4Adipokines play a role in the etiology of a va-
riety of metabolic, vascular, and inflammatory diseases.5 
Adiponectin, resistin, leptin, visfatin, plasminogen activator 
inhibitor type 1 (PAI-1), tumor necrosis factor alpha (TNF- 
α), interleukin (IL)-6, and IL-8 are all adipokines .6

One of the future proteins in inflammatory biomarkers might 
be chemerin, a 16 kDa protein originally discovered in ovar-
ian cancer patients’ ascitic fluids and synovial exudates from 
rheumatoid arthritis patients’ synovia as a result of the Tazar-
otene-induced gene 2 (Tig2).7,8 RA patients have increased 
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ABSTRACT
Introduction: Rheumatoid Arthritis (RA) is a joint-damaging chronic inflammatory disease that affects the synovium and articular 
cartilage. RA is characterized by symmetric arthritis that primarily affects the tiny joints of the hands and feet. Adipokines play a 
role in the etiology of a variety of metabolic, vascular, and inflammatory diseases. The goal of this study is to compare the levels 
of inflammatory adipocytokines (chemerin and visfatin) and their ratios, as well as certain related biomarkers, in RA patients and 
healthy controls to see if they can help diagnose Rheumatoid Arthritis.
Methods: A total of 70 (25 males and 45 females) RA patients’ group with ages ranging from 45-65 years and 30 (10 males 
and 20 females) as the control group with ages ranging from 40-70 years old were involved in the study. All individuals had their 
biochemical parameters, demographic profile and serum chemerin and visfatin concentrations analyzed. 
Results: Our findings indicated that serum levels of Visfatin and Chemerin were significantly higher in individuals with rheu-
matoid arthritis than in healthy controls. Chemerin had moderate positive correlations with C-reactive protein (CRP) and total 
cholesterol (TC) while, it had weak negative correlation with high-density lipoprotein cholesterol (HDL).
Conclusion: The variations in adipokine levels that we observed could play a role in diagnose of Rheumatoid Arthritis.
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levels of Chemerin and ChemR23 expression in their fibro-
blast-like synoviocytes (FLS) .9

Another pro-inflammatory adipokine that has the potential 
to help with RA diagnosis is Visfatin was first identified as 
a cytokine involved in early B-cell development, but it was 
renamed visfatin since it is mostly released by visceral fat. 
Visfatin is a peptide that is mostly secreted by the liver. The 
plasma level of visceral adipose tissue correlates with the 
amount of visceral fat in humans .10Visfatin levels in the 
blood are higher in RA, as is its expression in synovial fluids 
and inflamed synovium. The degree of inflammation, the se-
verity of the disease, and joint destruction were all linked to 
visfatin serum and synovial fluid levels .10

This study aimed to evaluate RA patients’ serum levels of 
chemerin and visfatin to those of healthy controls.

MATERIALS AND METHODS

Study participants: The current study was conducted in Al-
Baghdad teaching hospital, during the period from October 
2020 to March 2021. The present study included 70 (25 males 
and 45 females) RA patients from 45 to 65 years old and 30 
(10 males and 20 females) healthy control group ranging from 
40-70 years old. This study was approved by the Department 
of Chemistry, College of Science, Al-Nahrain University, 
Baghdad, and by the Research Ethics Committee of the Iraqi 
ministry of health, Iraq, with ethical clearance letter no.3122.

Exclusion criteria: History of hypertension, smoking, heart 
failure, diabetes mellitus, hypothyroidism, and hepatic or re-
nal disorders, patients taking any medication, and drug used 
were all eliminated from the current study.

Sample collection: Patients and healthy individuals pro-
vided seven milliliters of venous blood placed into gel tubes 
for 15 minutes to coagulate. Serum was isolated from blood 
samples by centrifugation at 1840 x g for 15 minutes at room 
temperature. The serum was separated into aliquots and kept 
at -70°C until testing.

Measurement of Body Mass Index: BMI was measured 
by dividing weight (in Kilograms, Kg) by height squared (in 
meter, m) for each participant.

Biochemical analysis serum levels of chemerin, and visfatin 
were measured using enzyme-linked immune-sorbent assay 
(ELISA) provided by (MyBioSource, USA). The photomet-
ric method was used to evaluate the serum lipid profile total 
cholesterol (TC), triglyceride (TG) and high-density lipo-
protein cholesterol (HDL) provided by (Linear, Spain). The 
fluorescence Immunoassay (FIA) method was used to evalu-
ate the CRP level (ichroma, Korea).

Statistical Analysis of Parameters: Demographic and bi-
ochemical data in the present study were performed using 

GraphPad Prism software version 8.0.2 (San Diego, Cali-
fornia, USA). T-test unpaired was performed to assess mean 
± standard deviation (STD) and significant differences (P-
value) among means of the two studied groups. Correlations 
between parameters in the present study were estimated with 
Pearson’s correlation coefficient. P ≤ 0.05 was considered 
statistically significant.

RESULTS

Table (1) shows the demographic data of the two studied 
groups (Rheumatoid arthritis and control). The results ob-
tained from the preliminary analysis shown in table (1) in-
dicated that there was no significant difference in BMI (P = 
0.0993) between RA and control groups. There were no sig-
nificant differences between RA group and the control group 
regarding age (P=0.5563).

Table (2) shows laboratory data from the blood analysis 
among the two groups. Our findings indicate there were 
significant differences between the RA or control groups re-
garding serum levels of CRP and TC and there were signifi-
cantly higher in HDL (P< 0.0001) among two groups

Table (3) shows the different adipokine concentrations 
among the two groups. Statistical analysis revealed that 
serum levels of VSF were significantly higher (p< 0.0001) 
among two groups, as shown in figure (1). Furthermore, se-
rum levels of Chem were significantly higher (P< 0.0001) in 
RA group compared to controls, as shown in figure (2).

We determined the Pearson’s correlation coefficient among 
the different variables in the study. There were three signifi-
cant correlations appeared in RA group. Chemerin had mod-
erate positive correlations with CRP (r=0.452, P=0.031) and 
TC (r=0.504, P=0.014) while, it had weak negative correla-
tion with HDLc(r=-0.245, P=0.041).

DISCUSSION

Rheumatoid arthritis has been linked in several studies to 
adipokines. 11 The majority of prior research have focused on 
pre-existing atherosclerotic diseases or symptoms to narrow 
down their patient group. In our research, we looked at the 
serum levels of Visfatin and Chemerin in patients with RA to 
see what role adipokines have in the disease’s etiology.

In the current study, the RA patients were obese (30.2 ± 3.4), 
the marked inflammation encountered in them CRP (30.8 ± 
3.9) this agreed with Jonssonetal.12 who reported that RA pa-
tients explained this finding by the increase in inflammatory 
cytokine production.

Adipocytokines are currently thought to play a role in the eti-
ology of a variety of metabolic and inflammatory diseases, 
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including rheumatoid arthritis. To examine its significance in 
the pathophysiology of these disorders, we urged researchers 
to look at the amounts of the adipocytokine in serum sam-
ples from patients with inflammatory and non-inflammatory 
rheumatic diseases, as well as healthy controls .13

Serum levels of chemerin is significantly higher (P val-
ue<0.0001) in RA patients compared to the healthy individu-
als, which are similar to findings from a previous study .14

Chemerin was originally recognized in its precursor low bio-
logical active state, which was implicated in innate and adap-
tive immunological responses.15 Once activated, it directed 
dendritic cells and macrophages to wounded tissues and 
inflammatory locations, triggering fast defenses throughout 
the body. Obesity, diabetes, lipid profile components, and 
early vascular inflammation have all been linked to serum 
adipokine concentrations.16Chemerin and its receptor CM-
KLR1 create a complex that is engaged in immune response 
modulation and can play a role in the start and resolution of 
acute inflammation. Increased chemerin levels can promote 
inflammation by attracting immune system cells. Chemerin 
also elevated inflammatory mediator expression and produc-
tion in the affected area. Increased levels of this adipokine 
in adipose tissue stimulate immune cell recruitment, which 
leads to increased expression of inflammatory mediators 
such as CRP, interleukine-6 (IL-6), and tumor necrosis factor 
alpha (TNF-α), which leads to inflammation exacerbation.17

Many substantial correlations between the measured param-
eters can be found in the correlation research. Chemerin had 
a positive correlation with total cholesterol TC (r=0.504, 
P=0.014) and a negative correlation with HDLc (r=-0.245, 
P=0.041) in the current study.

Chemerin is thought to regulate lipid metabolism enzymes 
by lowering cyclic adenosine monophosphate (cAMP) 
buildup and stimulating calcium release in adipocytes .18 

These associations could be related to chemerin’s multiple 
effects on various biological systems involved in RA disease, 
which grew stronger as the disease progressed. Chemerin is 
a protein that affects adipogenesis, angiogenesis, and inflam-
mation 19, and its levels have been found to rise with the du-
ration of RA. Furthermore, serum levels of this adipokine 
are linked to metabolic syndrome components such as higher 
BMI and plasma TG level.

In this study, another correlation was found between chemer-
in with CRP (r=0.452, P=0.031), indicating a relationship 
with systemic inflammation. This, in part, may be due to the 
fact that inflammatory cytokines released by adipose tissue 
stimulate the synthesis of CRP in the liver, which was ob-
served in inflamed tissues, in RA .20

Moreover, serum levels of visfatin were significantly higher 
(p< 0.0001) in RA patients than in the healthy control group, 
which is in line with observations from previous work 

of  Alkady et al 21 who found that visfatin level was signifi-
cantly increased in patients with RA. 

Visfatin may play a substantial role in the pathophysiology 
of RA, according to several observations. In certain studies, 
visfatin was found to be upregulated in active RA in response 
to proinflammatory stimuli like IL-6. 22 Synovial fluid and 
serum, the degree of inflammation, the severity of the dis-
ease, and joint destruction are all linked to visfatin levels .23

Despite the fact that visfatin is an adipokine, earlier re-
search has found no link between it and obesity. Some re-
search, however, have discovered a link between visfatin 
and inflammatory markers.24Visfatin was found in invasive 
synovial tissue in rheumatoid arthritis patients, and its levels 
were also elevated in synovial fibroblasts. Visfatin can acti-
vate IL6, Matrix metalloproteinase (MMP1 and MMP3), and 
TNF and IL6 in RA synovial fibroblasts, as well as TNF and 
IL6 in monocytes .25

CONCLUSION

Our findings reveal that chemerin and visfatin levels are sig-
nificantly higher. Therefore, these alterations in adipokine 
levels may play a key role in the development of RA-related 
inflammation.
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Table 1: Demographic datafor the RA and control groups

Variables Control RA P -Value Significant

Age(year) 53.39±8.2 54.53±6.9 0.5563 NS

Gender (Male\Female) 10\20 25\45 _____ ____

BMI 29.6 ± 2.4 30.2 ± 3.4 0.0993 NS

All values are shown as mean±SD (Standard Deviation). S: p-value <0.05 (Significant),
NS: p-value <0.05 (Non-Significant),HS: p-value <0.0001 (Highly Significant).
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Table 2: Clinical and laboratory parameters between the RA and control groups (Mean±SD)

Parameter Control RA P -Value Significant

CRP (mg\L) 6.7 ± 1.5 30.8 ± 3.9 0.0042** S

TC (mg\dL) 187.9 ± 26.6 170.9 ± 22.3 0.0077** S

Triglyceride(mg\dL) 130.7 ± 26.3 128.7 ± 29.2 0.7629 NS

HDL (mg\dL) 87.9 ± 18.5 54.1 ± 10.7 <0.0001**** HS

CRP – C-reactive protein, HDLc– high-density lipoprotein cholesterol, TC – total cholesterol, TG – triglyceride

Table 3: Comparison of adipokine concentrations among the RA and control groups
Parameter Control RA P -Value Significant

Chemerin (ng\mL) 5.095 ± 1.72 8.887 ± 0.55 <0.0001**** HS

Visfatin (ng\mL) 0.606 ± 0.23 5.789 ± 2.8 <0.0001**** NS

Figure 1: Mean Serum VSF in RA and Control.

Figure 2: Mean Serum CHEM in RA and Control.


