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ABSTRACT

This study was designed with the aim of investigating the relationship of irisin with some biochemical and 
inflammatory parameters, among patients with rheumatoid arthritis in Thi Qar Governorate/Iraq. The study 
included 100 women with rheumatoid arthritis diagnosed by a specialist doctor, their ages ranged between 30-80 
years. With 50 healthy women of the same age representing a control group, Blood samples were used for examine 
the Erythrocyte Sedimentation Rate (ESR), and serum which used to measure Rheumatoid Factor (RF), Anti-Cyclic 
Citrullinated Peptides (ACCP), irisin, Also, a liver function test, as well as inflammatory Parameters. 

The results of our study showed a significant decrease (p≤0.05) in the level of irisin in patients compared to the control 
group. On other hand, the second age group (GII≥50 years) of patients showed a significant decrease (p≤ 0.05) in the 
concentration of irisin compared to the first age group (GI<50 years). Also the results recorded a significant increase 
(p≤ 0.05) in the levels of RF and ACCP in the patients compared to the control group. While, we note that there is no 
significant difference (P>0.05) in the concentration of RF and ACCP for patients when comparing the age groups.

In contrast, If we look at the liver function test, we notice that there is a significant increase (p≤0.05) in the 
concentration of ALP and GPT, while there was no significant difference (P>0.05) in the concentration of GOT in the 
patients compared to the control group. While, based on the age group, the results showed that, ALP concentration 
was significantly increased (p≤0.05) in the second group of patients (GII≥50 years) compared to the first group 
(GI<50 years). In contrast, no significant differences (P>0.05) are observed in the GPT and GOT concentration when 
comparing the two groups of patients with each other. 

On the other hand, when we talk about the inflammatory parameters under study, we find that, IL-6, CRP and ESR, 
were significantly increased (p≤0.05) in patients compared to the control group. In addition to, when comparing 
patients, based on age groups, we find that ESR value, has significantly increased (p≤0.05) in the second age group of 
patients (GII≥50 years) compared to the first group (GI<50 years), while, the rest of the inflammatory parameters did 
not show any Significant differences (P>0.05). 

Finally, Correlation analysis of the results obtained from the current study on patients with rheumatoid arthritis 
indicated a negative correlation between irisin with RF, ACCP, GPT, GOT, ALP, IL-6, CRP and ESR.
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INTRODUCTION

Rheumatoid Arthritis (RA) is a chronic systemic 

inflammatory autoimmune disease, generally affecting 
the peripheral joints of symmetric distribution. It’s 
characterized by continued chronic inflammation of the 
synovial joints associated with proliferation of synovial 
cells and infiltration of active immune inflammatory 
cells, leading to the progressive destruction of cartilage 
and bone [1]. Synovitis eventually leads to joint 
deformities; many of organ systems may be affected. If 
left untreated therefore, early diagnosis and Treatment 
of RA can restrict or slow down the joint damage in up to 
90% of patients.
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It is necessary to note that, rheumatoid arthritis is 
a lifelong disease the monitored of its progression 
is according to the criteria of American College of 
Rheumatology based on changes in specific symptoms 
and laboratory findings, which include early involvement 
of many joints, an elevated erythrocyte sedimentation 
rate, C-reactive protein level, Positive Rheumatoid Factor 
(RF), and Anti-Citrullinated Protein Antibodies (ACPAs), 
and early radiological changes [2-4].

It should be noted that, Inflammation in RA is caused by 
accumulation of autoreactive T cells and B cells in the 
synovial tissues of patients. T cells are immunologically 
tolerant to autoantigens; when self-tolerance is 
broken, autoreactive T cells are activated, and they 
stimulate B cells to induce production of autoantibodies 
"Anti-Citrullinated Protein Antibodies (ACPAs) and 
Rheumatoid Factor autoantibodies (RF)" that form 
immune complexes with antigens, which are deposited 
in tissues and activate complements to cause histological 
damage. These autoantibodies increase the incidence of 
inflammation either by direct activation of macrophages 
or by induction of the complement cascade [5]. 

Irisin is a myokine/adipokine that was recently 
discovered by Bostrom et al, in Harvard University, 
Irisin is attracting more and more interest due to the 
multiple effects it exerts on different tissues such as 
fat, brain, muscle and bone. Irisin is produced from a 
transmembrane glycoprotein called fibro Nectin type III 
Domain-Containing protein 5 (FNDC5), the expression 
of which is regulated by the peroxisome proliferator-
activated transcriptional receptor gamma-1α (PGC-1α), 
which is in turn induced by physical activity. It should 
be noted that, The effect of irisin on adipose tissue, 
demonstrated by its ability to induce the transformation 
of white adipose tissue into brown fat cells by enhancing 
the expression of mitochondrial uncoupling protein 
1 (UCP1), Successful evidence has highlighted the 
widespread effects of irisin in other tissues, such as its 
role in the regulation of energy metabolism [6,7]. 

It was found that, Lack of physical activity is a risk factor 
for many chronic diseases, such as type 2 diabetes, 
obesity, immune dysfunction, asthma, and coronary 
heart disease. Most of these diseases are associated with 
chronic inflammation. Regular and moderate physical 
activity favorably affects the functioning of the immune 
system and reduces systemic inflammation. Skeletal 
muscle modulates the inflammatory response primarily 
by secreting myokine such as irisin [8-10].

AIM 

The current study proposed to highlight the following 
points

Measuring the level of irisin for RA patients.

Investigate of irisin level relationship with RF and ACCP.

Evaluate the association of irisin level with Liver 
enzymes. 

Assessment the correlation of irisin level with 
inflammatory parameters [11].

MATERIALS AND METHODS

Subjects
This study targeted 150 women including 100 women 
with rheumatoid arthritis, and 50 healthy women as a 
control group. Their ages ranged between 30-80 years 
this study conducted in specialized outpatient clinics 
in Thi Qar Governorate / Iraq, during the period from 
November 2020 to July 2021.

Rheumatoid arthritis cases were diagnosed by a medical 
specialist. The other group represents apparently 
healthy individuals as a control group. 

Depending on age, patients were divided equally into 
two age groups (GI < 50 years and GII ≥ 50 years). The 
same was true for healthy controls [12].

Blood Collection
Approximately (5 ml) of venous blood sample was 
withdrawn for both RA patients and the control group, 
Each sample was divided into two parts: 2 ml placed in 
a tube containing an anticoagulant (EDTA tube) used 
to examine erythrocyte sedimentation rate (ESR), The 
remaining 3 ml was placed in anticoagulant-free tube, to 
obtain serum, which was separated after centrifugation 
at 3000 rpm for 10 minutes. the serum was used for 
biochemical and inflammatory tests [13].

Immunological Parameters

Determining of Rheumatoid Factor (RF)
RF is important in the diagnosis of rheumatoid arthritis, 
So, The quantitative immunological determination 
of human rheumatoid factors in serum on COBAS 
INTEGRA systems. The Roche RF assay is based 
on the immunological agglutination principle with 
enhancement of the reaction by latex.

Immunoturbidimetric assay Latex-bound 
heat-inactivated IgG (antigen) reacts with the 
RF-antibodies in the sample to form antigen/antibody 
complexes which, following agglutination, are measured 
turbid metrically [14-17]. 

Determination of Anti-Cyclic Citrullinated Peptides 
(ACCP)
Citrulline has been identified as a target of a whole group 
of autoantibodies such as Anti-Perinuclear Factor (APF), 
Anti-Keratinocyte (AKA), and Anti- filaggrin (AFA) 
antibodies. Its detection in the serum of rheumatoid 
arthritis patients led to the development of anti-CCP 
assays that possess a high specificity for RA [18].

In 2010, the American College of Rheumatology (ACR) 
and the European League Against Rheumatology 
(EULAR) developed new classification criteria for 
rheumatoid arthritis to improve early diagnosis. Anti-
CCP assay has been added as a diagnostic component 
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for RA, which can be measured by designing an electro 
Chemilumniscence immunoassay “ECLIA” using a Cobas 
e 411 immunoassay analyzer. 

Biochemical Parameters

Irisin Level Determination
This kit is an Enzyme-Linked Immunosorbent Assay 
(ELISA). The plate has been pre-coated with human Irisin 
antibody. Irisin present in the sample is added and binds 
to antibodies coated on the wells. And then biotinylated 
human Irisin Antibody is added and binds to Irisin in the 
sample. Then Streptavidin-HRP is added and binds to the 
Biotinylated Irisin antibody. After incubation unbound 
Streptavidin-HRP is washed away during a washing step. 
Substrate solution is then added and color develops in 
proportion to the amount of human Irisin. The reaction 
is terminated by addition of acidic stop solution and 
absorbance is measured at 450 nm [19]. 

Determination of Liver function test

Aspartate Aminotransferase (AST or GOT)
Method according to the International Federation 
of Clinical Chemistry (IFCC), with pyridoxal-5'-
phosphate.3,4 AST in the sample catalyzes the transfer of 
an amino group between L-aspartate and 2-oxoglutarate 
to form oxaloacetate and L-glutamate. The oxaloacetate 
then reacts with NADH, in the presence of malate 
dehydrogenase (MDH), to form NAD+. Pyridoxal 
phosphate serves as a coenzyme in the amino transfer 
reaction, which ensures full enzyme activation. The rate 
of the NADH oxidation is directly proportional to the 
catalytic AST activity. It is determined by measuring the 
decrease in absorbance at 340 nm [20].

  2     

        

AST

MDH

L Aspartate oxoglutarate oxaloacetate L glutamate

Oxaloacetate NADH H L malate NAD+

− + − → + −

+ + + → − +

Alanine Aminotransferase (ALT or GPT)
The method according to the International Federation of 
Clinical Chemistry (IFCC), with pyridoxal-5'-phosphate. 
ALT catalyzes the reaction between L-alanine and 
2-oxoglutarate. The pyruvate formed is reduced by 
NADH in a reaction catalyzed by Lactate Dehydrogenase 
(LDH) to form L-lactate and NAD+. Pyridoxal phosphate 
serves as a coenzyme in the amino transfer reaction that 
ensures full enzyme activation. The rate of the NADH 
oxidation is directly proportional to the catalytic ALT 
activity. It is determined by measuring the decrease in 
absorbance at 340 nm [21]. 

  2     

       

ALT

LDH

L alanine oxoglutarate pyruvate L glutamate

Pyruvate NADH H L lactate NAD+

− + − → + −

+ + + → − +

Alkaline Phosphatase (ALP)
Colorimetric assay in accordance with a standardized 
method In the presence of magnesium and zinc ions, 
p-nitro phenyl phosphate is cleaved by phosphatases 

into p-nitro phenol and phosphate .The released p-nitro 
phenol is directly proportional to the activity of catalytic 
ALP. It is determined by measuring the increase in 
absorbance at 409 nm [22].

    2      
ALP

p nitro phenyl phosphate H O phosphate p nitro phenol− + → + −

Inflammatory Parameters Determination

Interleukin 6 (IL-6)
This kit is an Enzyme-Linked Immunosorbent Assay 
(ELISA). The plate has been pre-coated with human 
IL-6 antibody. when sample adding the IL6 found in 
it, binds to wells coated antibodies, then adding bio 
treated human IL-6 Antibody to binds with IL-6 in the 
sample adding Streptavidin-HRP which binds to the Bio 
treated IL-6 antibody. After incubation washes away the 
unbound Streptavidin-HRP during a washing step, the 
developing colored after adding of substrate solution 
is proportion to amount of human IL-6 terminating the 
reaction by adding of acidic stop solution and measuring 
the absorbance at 450 nm [23-25]. 

C-Reactive Protein (CRP)
Particle enhanced turbid metric assay, Human CRP 
agglutinates with latex particles that coated with 
monoclonal anti-CRP antibodies. the determination of 
precipitate can be done turbid metrically at 552 nm, the 
quantitative immunological determination of C-reactive 
protein in human serum on COBAS INTEGRA systems 
[26]. 

Erythrocyte Sedimentation Rate (ESR) Evaluation
The Erythrocyte Sedimentation Rate (ESR) expresses 
in mm per hour the rate at which red blood cells settle 
when anti-coagulated blood is allowed to stand in a 
narrow tube (Westergren). It is measured by the height 
of the column of clear plasma at the end of one hour.

Statistical Analysis
The results were statistically analyzed using the 
Statistical Package for Social Sciences (SPSS) for 
windows version 23 using analysis of variance (ANOVA) 
and t-test means; Standard Deviations (SD) and LSD 
(Least Significant Differences) were found. To find out 
the significance of the differences at the significance 
level (p < 0.05). Correlation analysis was also performed 
using Pearson's correlation coefficient [27].

RESULTS

Immunological Parameters

Rheumatoid Factor (RF) & Anti-Cyclic Citrullinated 
Peptides (ACCP)
The results presented in Table 3.1 indicate a significant 
increase (p≤ 0.05) in both of RF and ACCP concentration 
in patients compared to their corresponding control 
groups to each of these parameters [28].

The similar letters (a, a): no significant differences, the 
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deferent letters (a, b): a significant differences, (SD): 
Standard Deviation (P>0.05): no significant difference 
and (p≤0.05): are significant.

The results recorded a significant increase (p≤ 0.05) in 
the concentration of RF and ACCP for patients in both age 
groups (GI<50 years and GII ≥ 50 years) when compared 
with the control groups, while there were no significant 
differences (P>0.05) when comparing the age groups of 
patients among themselves as shown in Table 3.2 [29].

The similar letters (a, a): no significant differences, 
the deferent letters (a, b): a significant differences, 
(LSD): Least Significant Difference and (SD): Standard 
Deviation.

Biochemical Parameters

Irisin Level
The results recorded a significant decrease (p≤ 0.05) in 
the concentration of the irisin hormone in patients with 
rheumatoid arthritis compared with the control group 
as shown in Table 3.3 [30].

The similar letters (a, a): no significant differences, the 
deferent letters (a, b): a significant differences, (SD): 
Standard Deviation. (P > 0.05): no significant difference 
and (p≤ 0.05): are significant.

On the other hand, the results showed that age had a 
negative effect on the concentration of irisin for both 
patients and the control. The second age group (GII ≥ 
50 years) of patients recorded a significant decrease 

(p≤ 0.05) in the concentration of irisin compared to its 
counterpart in the first age group (GI < 50 years), this is 
indicated in Table 3.4 [31].

The similar letters (a, a): no significant differences, 
The deferent letters (a, b): a significant differences, 
(LSD): Least Significant Difference and (SD): Standard 
Deviation.

Liver Function Test
It seems clearly visible that, The results indicated a 
significant increase (p≤ 0.05) in the concentration of 
ALP and GPT in the patients group compared to the 
control group, while there was no significant difference 
(P> 0.05) in the concentration of GOT between the two 
groups. As shown in Table 3.5 [32].

The similar letters (a, a): no significant differences, The 
deferent letters (a, b): a significant differences, (SD): 
Standard Deviation. (P > 0.05): no significant difference 
and (p≤ 0.05): are significant.

On the other hand, depending on the age group, the results 
of the current study showed that the concentration 
of ALP increased significantly (p≤ 0.05) in the second 
group of patients (GII≥50 years) compared with the first 
group (GI < 50 years). As shown in Table 3.6.

In contrast, No significant differences (P>0.05) were 
observed in the GPT concentration when comparing the 
two groups of patients with each other. As for the GOT 
concentration, when we highlight it, we note that no 

Table 3.1: Level of (RF) and (ACCP) in Rheumatoid arthritis patients and control subjects.

Groups
Parameters Mean ±SD

RF(IU/mL) ACCP(U/mL)
Control 5.770b ± 2.239 7.310b ± 1.935
Patients 31.727a ± 13.766 125.088a ± 57.860
P- value 0 0

Table 3.2: Level of (RF) and (ACCP) in Rheumatoid Arthritis Patients and Control Subjects According to Age.

Age Groups
Parameters Mean ± SD

(RF) (IU/mL) (ACCP) (U/mL)

(GI) < 50 years
Control 5.080b ± 2.155 6.661b ± 2.274
Patients 28.768a ± 12.326 113.230a ± 80.348

(GII) ≥ 50 years
Control 6.461b ± 2.155 7.958b ± 1.277
Patients 34.686a ± 14.627 126.945a ± 96.089

LSD 7.17 83.468

Table 3.3: The level of Irisin in Rheumatoid arthritis patients and control subjects.

Irisin (ng/ml) Mean ± SD
P- value

Control Patients
20.103a ± 2.126 14.489b ± 2.703 0

Table 3.4: The level of Irisin in Rheumatoid arthritis patients and control subjects according to age.

Age Groups Irisin (ng/ml) Mean ± SD

(GI) < 50 years
Control 21.665a ± 1.737
Patients 15.822c ± 2.330

(GII) ≥ 50 years
Control 18.540b ± 1.057
Patients 13.155d ± 2.392

LSD 1.352
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significant difference (P > 0.05) was shown in the two 
groups under study and in both cases, whether at the 
level of patients and compared with the control [33].

The similar letters (a, a): no significant differences, the 
deferent letters (a, b): a significant differences, (LSD): 
least significant difference and (SD): Standard Deviation.

Inflammatory Parameters
Now, by looking closely at Table 3.7 it seems clear that 
the inflammatory parameters represented by IL-6, 
CRP, and ESR, were significantly increased (p≤ 0.05) in 
patients compared to the control group [34].

The similar letters (a, a): no significant differences, the 
deferent letters (a, b): a significant differences, (SD): 
Standard Deviation. (P > 0.05): no significant difference 
and (p≤ 0.05): are significant.

Depending on the age group, if we focus on the ESR value, 
we find that it has significantly increased (p≤ 0.05) in the 
second age group of patients (GII ≥ 50 years) compared 

to the first group (GI < 50 years), while we find that the 
rest of the inflammatory parameters did not show any 
significant differences (P>0.05) when comparing the 
age groups of patients among themselves. This is clearly 
visible from Table 3.8 [35].

The similar letters (a,a): no significant differences, The 
deferent letters (a,b): a significant differences, (LSD): 
least significant difference and (SD): Standard Deviation.

Correlation Analysis
Correlation analysis between Irisin and other parameters 
in Rheumatoid arthritis patients. 

Data analysis of the current study on rheumatoid arthritis 
patients indicated a negative correlation between irisin 
and RF, ACCP, GPT, GOT, ALP, GPT/GOT ratio, IL-6, CRP, 
and ESR. as is clearly visible in Table 3.9 [36].

DISCUSSION

Table 3.5: Level of Liver enzymes in Rheumatoid arthritis patients and control subjects.

Groups
Parameters Mean ± SD

ALP (U/L) GPT (ALT) (U/L) GOT (AST) (U/L)

Control
113.825b 21.200b 25.400a

±14.285 ±3.337 ± 2.678

Patients
148.600a 31.875a 28.275a

±28.837 ±9.174 ± 6.394
P- value 0 0 0.07

Table 3.6: Level of Liver enzymes in Rheumatoid arthritis patients and control subjects according to age.

Parameters
Mean ± SD

Age Groups
LSD

(GI) < 50 years (GII) ≥ 50 years
Control Patients Control Patients

ALP(U/L)
104.175c 129.138b 123.475b 168.062a 11.875
± 7.066 ± 15.032 ± 13.148 ± 26.106

GPT(ALT) (U/L)
19.650b 32.375a 22.750b 31.375a 4.979
± 2.777 ± 10.522 ± 3.177 ± 7.698

GOT(AST)
(U/L)

24.800a 27.814a 26.600a 28.137a 3.496
± 2.783 ± 5.594 ± 1.984 ± 7.147

Table 3.7: Level of IL-6, CRP, and ESR in Rheumatoid arthritis patients and control subjects.

Groups
Parameters Mean ± SD

IL-6(ng/L) CRP(mg/L) ESR(mm/hr)

Control
27.050b 4.312b 17.268b
±6.342 ±1.006 ±3.162

Patients
67.459a 16.174a 45.518a
±16.759 ±5.219 ±12.297

P- value 0 0 0

Table 3.8: Level of IL-6, CRP, and ESR in Rheumatoid arthritis patients and control subjects according to age.

Parameters
Mean ± SD

Age Groups
LSD(GI) < 50 years (GII) ≥ 50 years

Control Patients Control Patients
IL-6 24.130b 66.565a 29.970b 68.353a 9.128

(ng/L) ± 4.370 ± 20.299 ± 6.747 ± 12.526
CRP 3.730b 15.205a 4.595b 17.144a 2.728

(mg/L) ± 0.469 ± 5.873 ± 0.755 ± 4.333
ESR 15.220c 40.224b 19.315c 50.813a 5.943

(mm/hr) ± 1.876 ± 12.059 ± 2.859 ± 10.167
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Immunological Parameters

Rheumatoid Factor (RF) & Anti-Cyclic Citrullinated 
Peptides (ACCP)
The results of this study confirmed the presence of a 
significant increase in the concentration of both RF and 
ACCP in the group of patients compared to the control 
group. On the other hand, according to the age group, 
no significant difference was observed when comparing 
the two groups of patients between them, and this 
indicates that there is no correlation between age and 
the concentration of these parameters for patients with 
rheumatoid arthritis [37]. These results are reasonable 
and agree with previous studies that indicated that, RF 
levels were significantly higher in rheumatoid arthritis 
patients compared with the healthy group. Likewise for, 
anti-CCP antibody levels were significantly higher in RA 
than in the healthy group and the combination of the two 
markers improves diagnostic accuracy, especially in the 
condition of early rheumatoid arthritis [38]. 

The reason for the increased concentration of RF in RA 
patients is likely to be attributed to the increased gene 
expression of High Mobility Group Box 1 (HMGB1), 
a nuclear protein that is a biomarker in many active 
systemic autoimmune diseases such as rheumatoid 
arthritis. It has been proven that there is a positive 
correlation between the increase in the level of gene 
expression of HMGB1 and the levels of RF-IgG. 

Furthermore, ACCP concentrations are elevated along 
with pro-inflammatory cytokines, and ACCP have 
been shown to contribute to RA pathology either by 
activating macrophages, activating osteoclasts through 
immune complex formation, or directly promoting bone 
loss by binding to Citrulline, vimentin present in bone 
membranes [39].

Biochemical Parameters

Irisin Level
The results indicate a significant decrease in the 
concentration of irisin in patients with rheumatoid 
arthritis compared to the control, and also, when 
comparing on the basis of age, it was found that the 
second age group of patients decreased significantly 
from the first in the concentration of irisin. These results 
are consistent with the study of Soliman et al., (2020), 

it was found that serum irisin levels were significantly 
lower in RA patients compared to controls, On the other 
hand, the cause of low irisin may be due to lack of sleep, 
as sleep disturbances are one of the major problems in 
patients with Rheumatoid Arthritis (RA). To a possible 
association between low serum irisin with poor sleep in 
rheumatoid arthritis patients [40]. 

In this context, someone might ask what is the secret of 
the link between low irisin and lack of sleep?

The logical explanation for this is that sleep disturbances 
lead to a decrease in the melatonin hormone, which is 
usually secreted in the dark during sleep. It has been 
proven that melatonin increases the level of irisin; 
therefore its deficiency leads to a decrease in the level 
of irisin. In addition, the decrease in irisin with aging 
may be related to the decrease in the concentration of 
estrogen (E2); it has been shown that there are positive 
correlations between the level of irisin and estrogen, 
muscle mass and insulin sensitivity. Conversely, older age 
and increased fat mass, as well as insulin resistance and 
high cholesterol, correlate negatively with irisin. The risk 
of osteoporosis is related to age and gender (increased 
osteoporosis is observed after menopause), which is 
partly related to hormonal changes. Estrogen level can 
affect the synthesis of serum irisin and, in overweight 
postmenopausal women with osteoporosis, an inverse 
relationship has been observed between irisin levels 
and osteoporosis and fractures. On other hand, with age, 
arthritis patients may develop osteoporosis, which is 
associated with a deficiency of both calcium and vitamin 
D, according to studies indicated by Kashat and Ali, 2021. 
Similarly, the level of irisin in the blood serum is lower 
in postmenopausal women than in young women, the 
reason being that the level of E2 is lower due to reduced 
production of endogenous estrogen. Moreover, E2 
decreases during aging which correlates with decreased 
irisin and loss of muscle mass, Thus E2 may activate the 
ERα/ERRα axis which can increase FNDC5 expression in 
skeletal muscle and serum Irisin level [41].

Liver Function Test
The results indicated that there was a significant (p<0.05) 
increase in the ALP and GPT concentration in the patient 
group compared to the control group, while there was no 
significant difference (P>0.05) in the GOT concentration 

{R=0= No correlation, 0.00< R <0.25= weak extreme, 0.25 < R < 0.75= moderate extreme, 0.75 < R < 1= strong extreme, R=1= perfect, Negative value= inversely}.
**. Correlation is significant at the 0.01 level.
. Correlation is significant at the 0.05 level.

Table 3.9: Correlation between Irisin and other parameters in RA patients.

Parameters Negative Correlation No.
RF -0.599** 100

ACCP -0.263** 100
GPT -0.367** 100
GOT -0.198* 100
ALP -0.583** 100
IL-6 -0.603** 100
CRP -0.568** 100
ESR -0.692** 100
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between the two groups. Abnormal liver function has 
been observed in patients with rheumatoid arthritis. 
Researchers have also attributed this abnormality to 
immune disorders and others have justified this by the 
toxicity of the drugs. 

The cause of elevated liver enzymes may be the 
treatments used in rheumatoid arthritis, as recent 
study has shown that these treatments improve the 
outcome and reduce the severity of the disease, but they 
represent a risk of liver complications. Adverse effects 
of RA treatments include asymptomatic elevations in 
liver enzyme, fibrosis, and sometimes fatal hepatic 
necrosis, On the other hand, liver disorders have been 
observed in untreated RA patients. Elevated levels of 
liver aminotransferases"(AST), (ALT) and (ALP)" have 
been associated with the use of DMARDs in Rheumatoid 
Arthritis (RA), particularly methotrexate (MTX), Also 
the elevated liver enzymes in this study may be due to 
the presence of inflammation, which varies with disease 
activity, In this context, a positive correlation was 
observed between the level of ALP and the level of ESR. 
The analysis also revealed a positive correlation between 
AST and ALT levels, with CRP level in RA patients.

The results of the activity of liver enzymes showed 
a significant increase in patients with rheumatoid 
arthritis compared to the control group, except for AST, 
the difference was not significant. These results are 
consistent with another study that indicated an elevated 
ALT enzyme level in rheumatoid arthritis patients. In 
addition, other study has reported a slight increase in 
the level of (AST) in the blood. Moreover, Osteopontin 
(OPN) is an anti-inflammatory cytokine that induces 
rheumatoid arthritis, and it is implicated in several 
liver diseases. On the other hand, Eltahir et al., (2021) 
concluded that there was no association between 
Osteopontin (OPN) and GOT, and this may explain the 
absence of significant differences in GOT concentration 
between rheumatic patients and the control group in our 
current study [42].

Inflammatory Parameters
The results showed a significant increase in the 
inflammatory parameters represented by CRP and 
ESR. The underlying reason for this increase may be 
attributed to the decrease in the concentration of irisin, 
a new protein marker, indicated by Soliman et al, as a 
predictor of rheumatoid arthritis disease activity and its 
relationship to cardiovascular risk factors. Serum irisin 
levels were significantly lower in patients compared to 
controls. Furthermore, those with high disease activity 
had the lowest irisin levels. There are significant inverse 
associations between serum irisin, ESR, and CRP.

These results are in agreement with the results of other 
studies. It has also been suggested that CRP may be more 
accurate than ESR in determining RA activity, especially 
in long-term female patients. ESR was found to be related 
to the patient's age. The older patient had a higher ESR 
value which explains the significant increase in ESR 
value in the second age group of patients compared with 

the first age group in our current study. Some studies 
reported that CRP was a better marker of acute disease 
activity in RA than ESR. 

In addition, the reason for the high values of ESR 
and CRP may be due to the increase in RF and ACCP 
concentrations confirmed by the results of our current 
study, and in line with previous study which found that 
there was a correlation between arthritis and ACCP. and 
there was a correlation between ACCP and the higher 
erythrocyte sedimentation rate and C-reactive protein, 
As well as, there was a correlation between rheumatoid 
factor and increased Erythrocyte sedimentation rate and 
C-reactive protein. 

On the other hand, the results indicated a significant 
increase in the concentration of interleukin-6 (IL-6) in 
patients compared with controls, and the reason for this 
is likely to be due to the decrease in the concentration 
of Irisin, as a recent study confirmed that irisin exerts 
anti-inflammatory effects by modulating the production 
of several cytokines mainly interleukin-6 (IL-6), IL-1b 
and tumor necrosis factor-α (Mazur-Bialy et al., 2017).

Interleukin-6 is a cytokine with broad biological activities, 
involved in a spectrum of age-related diseases such as 
osteoporosis, It is also an indicator of inflammation 
within the body, and is produced by Macrophages 
and monocytes in response to other inflammatory 
cytokines containing Tumor Necrosis Factor (TNF) 
beta and interleukin-11. Improvement of IL-6 level 
observed in ongoing aging and menopausal processes 
that manifested by osteoclast activation. This explains 
the increase in the concentration of interleukin-6 in the 
second age group compared to the first group in light of 
our findings.

Correlation Analysis

Correlation of Irisin with Immunological 
Parameters (RF & ACCP)
It is clear from the data analysis that there is a negative 
correlation between irisin and each of RF, ACCP. To 
explain this finding, a previous study presented by AL-
Dabbagh and Hashim, which was found that, The values 
of (RF and ACCP) were also higher in the RA patients 
than in the controls with a significant difference. These 
results demonstrate the value of anti-CCP and RF 
antibodies in predicting the presence of RA. 

An increase in these two indicators indicates rheumatoid 
arthritis; On the other hand, the researchers confirmed 
that the levels of irisin are low in patients with 
rheumatoid arthritis. From this point on, the logical 
relationship between irisin and both RF and ACCP is an 
inverse correlation. In the "new" criteria, the detection of 
the cyclic Citrullinated peptide is appropriate to diagnose 
the disease in an early stage, before joints destructions 
occur, Cyclic Citrullinated Peptide (CCP) IgG antibodies 
have been described as highly specific for RA. 

Correlation of Irisin with Liver Function Test
Regarding the study of the relationship between irisin 
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and liver enzymes, data analysis confirmed that there 
is an inverse correlation between irisin and each of 
the GPT, GOT, and ALP, these results are in line with the 
findings of Khadim and Al-Fartusie, which confirmed 
higher concentrations of liver enzymes in patients with 
rheumatoid arthritis compared to healthy controls. On 
the other hand, we notice a decrease in the concentration 
of irisin in patients with rheumatoid arthritis, as we 
obtain an inverse correlation between irisin and liver 
enzymes represented by GPT, GOT, ALP in rheumatic 
patients and this is in line with the findings of Eltahir 
et al., who confirmed the existence of a slight difference 
in the concentration of GOT, With a clear significant 
difference for the GPT concentration between patients 
and healthy subjects, in line with the study [43].

Correlation of Irisin with Inflammatory Parameters
Data Analysis of our study indicates a negative correlation 
between irisin and the parameters of inflammation under 
consideration. To explain this, it must be noted that, the 
anti-inflammatory property of irisin is associated with 
decreased phosphorylation and activation of crucial 
pro-inflammatory cytokines. Recently, irisin treatment 
reduce the expression of pro-inflammatory factors such 
as Tumor Necrosis Factor (TNF)-a and Interleukin 6 
(IL6). Thus, the decrease in the concentration of irisin is 
a convincing reason for the high inflammatory indicators 
in patients with rheumatoid arthritis. Similarly, Afifi et 
al., observed high values of CRP indicative of active 
inflammation in RA patients.

On other hand, the study detected significant inverse 
correlations between serum irisin levels and disease 
activity measures including ESR and CRP. This was 
in accordance with others. Furthermore, Study 
demonstrated that CRP levels were also significantly 
higher in patients compared to controls. The disease 
activity score 28 (DAS28) is used to assess the disease 
course and treatment outcome and is based on a count 
of 28 specified joints for swelling and tenderness, ESR or 
C-reactive protein (CRP) which are the disease activity 
markers [44]. 

CONCLUSION

There is a negative association between irisin with aging.

Decreased level of irisin is associated with an increase in 
autoantibodies RF and ACCP.

The inverse association between irisin and indicators 
of inflammation gives us a conclusion about the role of 
irisin as an anti-inflammatory.

The increase in liver enzymes due to increasing of 
inflammation, so it can be concluded that the decrease 
level of irisin indirectly contributes to the increase in 
liver enzymes.

RECOMMENDATIONS

We recommend the importance of physical activity and 

undergoing physical therapy to increase the secretion of 
irisin and reduce the development of the disease.

Conducting a laboratory study to detect the effectiveness 
of the use of irisin in the treatment of rheumatoid 
arthritis and comparing the results with the currently 
used drugs.

Studying the effect of weight loss on the level of irisin and 
its relationship to inflammatory parameters in patients.

Conducting a comparative study between patients who 
depend on physical therapy and others who depend 
on medications to investigate the effect of the two 
conditions on liver function. 
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