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Abstract

Rheumatoid arthritis (RA) occurs through joint inflammation and affects approximately one
in 200 adults worldwide, with women affected two to three times more frequently than men. The
design of this study is to examine serum levels and changes in immunological markers in Iraqi
patients with RA. To evaluate the advantages of clinical biomarkers of autoimmune
disorderliness as well as changes in some immunological markers and clinical outcomes
associated with Iraqi rheumatoid arthritis patients. Interleukins-3 and 5 (IL-3 and IL-5) were
quantified by ELISA assay Kits in the serum of 60 patients with RA disease (age range 20—60
years) and 30 age-matched healthy control groups. The BMI (body mass index), C-reactive
protein (CRP), erythrocyte sedimentation rate (ESR), anti-cyclic citrullinated peptide (anti-CCP),
and complete blood count (CBC) were also measured. The results of IL-3 and IL-5 (341.56
+12.10 and 504.28 +25.20) levels displayed a significant increase in RA patients compared to
control (154.66 +9.24 and 117.61 +3.73). The levels of ESR and Ant-CCP (37.60 +2.72 and
0.637 £0.02) increased significantly in RA patients as compared to control (8.12 £1.14 and 0.308
+0.01). Similar results were observed (11.98 +1.18) with CRP levels in RA patients. The results
of CBC indicated a significant reduction in hemoglobin (HB) levels (12.42 +0.34) in RA
patients, and there were no differences between other CBC parameters compared to healthy
controls. These findings suggest that it is possible to use IL-3 and IL-5 as biomarkers for RA
diagnosis.
Keywords: Rheumatoid arthritis, interleukins-3, interleukins-5, C-reactive protein.

1. Introduction

Rheumatoid arthritis (RA) is an inflammatory disease marked by dysregulation of the immune
system brought on by a complex interaction between environmental and genetic factors [1].
Aberrant adaptive immunity is currently thought to be the driving force behind the progression of
rheumatoid arthritis (RA) from preclinical illness to obvious synovitis. In severe cases, joint
inflammation can cause permanent joint damage and disability. The lungs, heart, blood vessels,
skin, and eyes are just a few of the organs that could be affected. Rheumatoid arthritis affects
approximately one in 200 adults worldwide, and women are affected two to three times more
frequently than men [2, 3]. During the pathogenesis of RA, a number of immune cells migrate
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into the joint tissues activating resident cells like synovial fibroblasts, chondrocytes, osteoblasts,
and osteoclasts. These immune cells include macrophages, dendritic cells, lymphocytes, and
neutrophils. There are three overlapping mechanisms in this procedure: inflammation, synovial
hyperplasia, and an altered immune response [4]. According to [5], rheumatoid arthritis patients
commonly present with joint agony and stiffness across various joints. However, the most
frequently impacted joints are the metacarpophalangeal, proximal interphalangeal, and wrist [6,
7]. The name interleukin-3 was primarily used to describe a T-cell-derived lymphokine that
induces the expression of 20-alpha hydroxysteroid dehydrogenase (SDH) in cultures of nude
mouse splenic lymphocytes. Recent research shows that IL-3 has different biological properties
and mechanisms by which it promotes differentiation and hematopoietic cell growth [8, 9]. These
operations are controlled by a number of cytokines produced by some cells, including activated T
cells, macrophages, and stromal cells. Interleukin 3 and granulocyte-macrophage colony-
stimulating factor (GM-CSF) are two of these cytokines that stimulate multiple hematopoietic
cell lineages, and depending on the target cells, IL-3 performs a variety of biological functions
because they target a broad range of cells. On the other hand, IL-5 mostly encourages eosinophil
colony formation and some murine B cell proliferation and differentiation [10, 11]. However, the
information about the role of IL-3 and IL-5 in the pathogenesis of RA is still very poor, but it
suggests that IL-3 has a potential role in the regulation of the inflammatory response and bone
and cartilage loss in the arthritis of mice [12]. The erythrocyte sedimentation rate (ESR) is one of
the hematological tests used to determine body-inflammatory activity. The presence of
inflammation is indicated by an increase in the rate of settling of red blood cells (RBCs) in the
blood sample's test tube, which is measured by this analysis. It is important to note that, despite
the fact that ESR is a nonspecific analysis, the location of inflammation was not found [13]. C-
reactive protein can be utilized as a timely marker of active inflammation, making it preferable to
the ESR in inflammatory conditions [14, 15]. Numerous studies have demonstrated a correlation
between C-reactive protein levels and an increased rate of radiological progression in rheumatoid
arthritis [16, 17]. Anti-CCP is one of the anti-flagging family members that interacts with the
antigenic determinant containing citrullinated arginine residues. Ant-CCP has been used for
many years along with rheumatoid factor (RF) to help diagnose RA [18]. This study aimed to
examine the changes in immunological markers at serum levels as well as the clinical outcomes
associated with these markers in Iraqi rheumatoid arthritis patients.

2. Materials and methods
2.1 Study groups

This study was performed on sixty RA patients with an age range of 20-70 years and 30
healthy controls with an age range of 20-60 years. Patients were admitted to the Al-Yarmouk
Teaching Hospital, Baghdad, Irag, from October to December 2022. The diagnosis was made by
the consulting medical staff.
2.2 Blood collection

Venous (5 ml each) blood samples were collected into a serum gel- tube from RA patients and
controls. The tube was centrifuged at 5000 rpm for ten minutes after clot formation at room
temperature. The serum was kept in 1.5 ml Eppendorf tubes at a freezing temperature of -20C
until use for the serological test.
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2.3 Measurements of studied markers

Interleukin-3 and interleukin-5 were assessed quantitatively in serum samples using
commercial enzyme-linked immunosorbent assay (ELISA) kits (Sun Long, China). According to
the manufacturer's guidelines. The analysis of ESR and CBC was done by adding 2 ml of blood
sample inside an ethylene diamine tetra acetic acid (EDTA) tube, which is a vial specially
designed to prevent clotting blood. The sample was then put into a machine for analysis. One
drop of serum for the CRP test is put on a circle on a glass slide. One drop of reagent latex was
added to all the circles with separate sticks, mixing and spreading the fluid over the area of the
cell back and forth for 2 minutes, slowly agglutinating, and observing under artificial light,
preferably.
2.4 Statistical analysis

The statistical analysis program (SPPS) version 23 was used to test the differences between
the means of the study groups. A statistical comparison between groups was analyzed using a T-
test and P <0.05 was considered a significant value.

3. Results
Interleukin-3 and IL-5 were significantly increased in RA patients as compared to the control
group (Table 1).

Table 1. Comparison between RA patients and control groups in IL-3 and IL-5.

Groups IL-3 (Pg/ml) IL-5 (Pg/ml)
Patients 341.56 +12.10 504.28 +25.20
Control 154.66 +9.24 117.61 £3.73
T-test 33.88 ** 68.697 **
P-value 0.0001 0.0001

Data are presented as mean + standard error (SE). **P<0.01.

The WBC levels didn’t differ significantly in RA patients compared to healthy controls, as
illustrated in Table 2. Also, lymphocyte levels didn’t differ significantly in RA patients
compared to healthy controls, as indicated in Table 2. Monocyte levels were significantly higher
in patients with RA as compared to the control group. In contrast, the RBC levels were
significantly lower in RA patients as compared to the control group. The results of Table 2 also
indicated that HGB levels were significantly different in RA patients than in the control group.

Table 2. A comparative analysis of WBC, Lymph, Mono, RBC and HGB between studies groups.

Groups WBC Lymphocyte%o Monocyte% RBC HGB
Patients 7.64 +0.41 33.04 £1.60 8.84 £0.35 4.81 £0.09 12.42 £0.34
Control 6.24 +0.39 26.83 +2.72 6.82 +0.30 5.36 +0.14 13.81 £0.34
T-test 1.470 NS 6.3716 NS 1.278 ** 0.376** 1.246 *
P-value 0.0632 0.0571 0.0025 0.0052 0.0296

Data are presented as mean + standard error (SE). * P<0.05; **P<0.01. NS: Non-Significant

The statistical testing showed there was no significant change in the IL-3 levels among the male
and female RA patients (Table 3). Conversely, a significant difference in the level of IL-5
among the male and female RA patients was observed, as illustrated in Table 3.
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Table 3. Effect of Gender in parameters of sample study.

Gender IL-3 (Pg/ml) IL-5 (Pg/ml)
Male 331.96 +24.69 574.04 £50.49

Female 346.58 £13.52 473.18 +28.56

P-value 0.574 NS 0.050 *

Data are presented as mean =+ standard error (SE). * P<0.05; NS: Non-Significant

Group of RA patients was split into three groups based on age (2040 years, 41-60 years and
>60 years), as shown in Table 4. The statistical analysis indicated there was no significant
difference in the IL-3 levels among different age groups of RA patients. However, the level of
IL-5 indicated significant differences between the (2040 yr.) and (40-60 yr., >60 yr.) groups
(Table 4).

Table 4. Effect of Age groups in parameters of sample studied.

Groups IL-3 (Pg/ml) IL-5 (Pg/ml)
20-40 yr. 331.96 + 24.68 613.38+49.64 a
41-60 yr. 342.35+ 14.62 467.41+28.85b
>60 yr. 386.77 £ 6.41 416.36 +102.72 b

P-value 0.595 NS 0.032 *

Data are presented as mean + standard error (SE). Different letters in same column referred to significant value. *
(P<0.05).

The levels of ESR and Ant-CCP increased significantly in RA patients as compared to controls.
Similar results were also observed with CRP levels in RA patients, as illustrated in Table 5.

Table 5. A comparative analysis of ESR, CRP and Anti-CCP between studies groups.

Groups ESR(mm/h) CRP(mgl/l) Anti-CP(U/ML)
Patients 37.60 £2.72 11.98 +1.18 0.637 £0.02
Control 8.12+1.14 4.83+0.38 0.308 +0.01
T-test 7.490 ** 3.511** 0.0735 **
P-value 0.0001 0.0001 0.0001

Data are presented as mean + standard error (SE). **P<0.01.

4. Discussion

The results of this study indicated that IL-3 and IL-5 were significantly higher in RA patients
as compared to the control group. Interleukin-3 is a cytokine secreted by specific immune cells
called Th cells. Interleukin-3 has a role in links between the immune response and the
hematopoietic system. It has been suggested that IL-3 has a potent inhibitory role in
inflammatory arthritis and pathological bone resorption [19, 20]. In addition, IL-3 plays a vital
role in modulating Treg cell development under different conditions. Similar results were
obtained by investigating the role of IL-5 in stimulating rheumatoid arthritis in specific cases
[21-23]. To better understand the role of IL-3 and IL-5 in the regulation of immune responses in
RA, more investigation is necessary. Also, the results showed the lymphocyte levels didn’t differ
significantly in RA patients compared to the controls. However, these findings disagree with [24]
results that showed the neutrophil-to-lymphocyte ratio (NLR) was significantly increased in RA
patients, and no significant difference was found between male and female RA patients with
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regard to the NLR ratio. Measures of anemia and proinflammatory cytokines in RA patients are
correlated. The overall levels of hemoglobin were inversely correlated with the levels of some
interleukins, such as IL-6. This study shows HGB levels were significantly lower in RA patients
than in healthy controls. The RA disease is common and frequently involves anemia. However, a
recent review suggested that regardless of the underlying illness process that causes the anemia,
untreated anemia is possible to have severe clinical results practically in RA disease [25-27].
This study indicated that levels of ESR, CRP, and anti-CCP were significantly higher in RA
patients than in the control group. Many studies have suggested that CRP and ESR are
considered clear markers for RA. However, concerning the relationship between RA and CRP
concentrations, contradictory findings have been presented. The disparity might be made sense
of by the likelihood that CRP is a great-stage protein in the liver that is extremely delicate to
momentary changes in aggravation. CRP concentrations suggest they may not rise in RA patients
through chronic, long-term inflammation. The level of ESR, on the other hand, is an indicator of
acute-phase protein and is indirect and slowly responds to stimulation. It is also sensitive to non-
acute-phase proteins such as rheumatoid factor and may be an indicator better for the assessment
of subclinical inflammation than CRP [28, 29]. In addition, it suggests that a healthy individual
with a positive anti-CCP antibody test runs a significant risk of developing RA in the future
[30,31].

5. Conclusions
These findings suggest that it is possible to use IL-3 and IL-5 as biomarkers for RA diagnosis.
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