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Abstract:

The present study included 90 samples: 70 patients with rheumatoid arthritis (RA) and 
20 healthy controls. The study was conducted from January 2025 to May 2025. Patients 
with rheumatoid arthritis were selected from Kirkuk General Hospital and Azadi Teach-
ing Hospital. Patients were evaluated clinically, and laboratory investigations were carried 
out following WHO recommendations. Concentrations of serum Annexin A1, Ficolin-1, 
Nidogen-1, and Nesprin-2 were assayed by ELISA kits. The findings demonstrated signif-
icant differences in the concentrations of serum Annexin A1, Ficolin-1, Nidogen-1, and 
Nesprin-2 levels between the RA group and the control group. The levels of Nesprin-2, Fi-
colin-1, and Nidogen-1 were also found to be up-regulated in patients with RA, suggesting 
their involvement in immune response and tissue remodeling. By contrast, levels of Annex-
in A1 also underwent a statistically significant reduction. The results indicated that these 
biomarkers may serve as valuable indicators for the diagnosis of RA and for investigating 
its pathogenesis.

Keyword: Biochemical Markers, Diagnosis, Pathogenesis, Annexin A1, Rheumatoid Ar-
thritis.

دور المؤشرات الكيميائية الحيوية الجديدة 

في تشخيص والتسبب بمرض التهاب المفاصل الروماتويدي
                   علي حســين عبد الغفور                       ،            فراس شــوقي الجبوري

دائــرة صحــة كركــوك، وزارة الصحــة             قســم الكيميــاء، كليــة العلــوم، جامعــة تكريــت
مستخلص:

ــة  ــة 90 عينــة، منهــا 70 عينــة لمــرضى مصابــن بالتهــاب المفاصــل الروماتويــدي و20 عين شــملت الدراســة الحالي
لأشــخاص أصحــاء كمجموعــة ضابطــة. وقــد أُجريــت الدراســة خــال الفــرة مــن ينايــر إلى مايــو 2025، حيــث تــم 
اختيــار المــرضى مــن مستشــفى كركــوك العــام ومستشــفى آزادي التعليمــي. خضــع المــرضى لتقييــم سريــري، وتــم إجــراء 
 Ficolin-1و Annexin A1 الفحوصــات المختبريــة وفقــاً لتوصيــات منظمــة الصحــة العالميــة. تــم قيــاس تراكيــز كل مــن
وNidogen-1 وNesprin-2 في مصــل الــدم بطريقــة ELISA . أظهــرت النتائــج وجــود فروقــات معنويــة في مســتويات 
المــؤشرات الحيويــة بــن مجموعــة مــرضى التهــاب المفاصــل الروماتويــدي والمجموعــة الضابطــة. كــا لوحــظ ارتفــاع في 
التعبــر الجينــي لــكل مــن Nesprin-2 وFicolin-1 وNidogen-1  لــدى مــرضى التهــاب المفاصــل الروماتويــدي، ممــا 
 Annexin يشــر إلى دورهــا المحتمــل في الاســتجابة المناعيــة وإعــادة تشــكيل الأنســجة. في المقابــل، أظهــرت مســتويات

A1 انخفاضــاً معنويــاً مــن الناحيــة الإحصائيــة.
وأشــارت النتائــج إلى أن هــذه المــؤشرات الحيويــة قــد تكــون بمثابــة مــؤشرات قيمــة لتشــخيص التهــاب المفاصــل 

الروماتويــدي والتحقيــق في مســبباته. 
الكلمات المفتاحية: مؤشرات حيوية، التشخيص، الآليات المرضية، التهاب المفاصل الروماتويدي.
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Introduction
Rheumatoid arthritis (RA) is a chron-

ic systemic inflammatory autoimmune 
disease that affects approximately 1% 
of the world’s population. Its develop-
ment is influenced by a combination of 
genetic and environmental factors, and 
can be further impacted by lifestyle 
changes such as smoking and dietary 
habits [1,2]. RA is characterized by 
persistent synovitis, systemic inflam-
mation, and progressive cartilage and 
bone destruction, ultimately leading to 
joint deformity [3]. The course of the 
disease is unpredictable, with intermit-
tent flares over time; however, without 
effective treatment, symptoms general-
ly worsen, resulting in permanent joint 
damage and deterioration in both phys-
ical and psychological functioning [4]. 
Evidence suggests that the pathogene-
sis of RA may begin at mucosal sites 
before reaching the synovium [5].

These biomarkers were selected 
based on their potential involvement in 
key pathological mechanisms of rheu-
matoid arthritis. Nesprin-2, through its 
role in cytoskeletal organization and 
nuclear positioning, may influence 

synovial cell function and joint tissue 
integrity, which are often disrupted in 
RA [6]. Ficolins, as activators of the 
lectin complement pathway, are impli-
cated in immune-mediated inflamma-
tion and could reflect disease activity 
[7]. Annexin A1, a potent anti-inflam-
matory mediator regulated by gluco-
corticoids, may serve as an indicator 
of both inflammation status and treat-
ment response [8]. Nidogen-1, a criti-
cal component of the extracellular ma-
trix, is essential for maintaining joint 
structural stability, and its alterations 
may contribute to cartilage and bone 
destruction [9]. Evaluating these pa-
rameters together could provide a more 
comprehensive understanding of RA 
pathogenesis and improve diagnostic 
precision.

Nesprin-2 is a type II transmem-
brane protein located in the outer nu-
clear membrane (ONM) and plays a 
crucial role in linking the nucleus to 
the cytoskeleton. It functions partially 
redundantly with Nesprin-1 and, in ad-
dition to associating with microtubules, 
it also binds to the actin cytoskeleton. 
This interaction helps maintain nuclear 
shape, position, and signal transduc-
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tion. Mutations in Nesprin-2 have been 
associated with muscular dystrophy, 
cardiomyopathy, and progeria [10]. In 
the context of RA, alterations in cyto-
skeletal organization and nuclear posi-
tioning—processes in which Nesprin-2 
is critically involved—may contribute 
to synovial cell dysfunction and joint 
tissue damage [11].

Ficolins are a group of proteins, 
originated as a binding protein of 
transforming growth factor (TGF)-b1, 
that were first reported in swine uterine 
membranes in 1993 [12]. Ficolins have 
been shown as enhancers in the acti-
vation of the lectin complement path-
way of the complement system and 
defenders of the host against infection 
of pathogens. Ficolins are identified as 
innate soluble pattern recognition mol-
ecules  PRMs, which are complexed 
with mannose-binding lectin-associat-
ed serine proteases (MASPs) [13].

Annexin A1 (ANXA1) is a gluco-
corticoid-regulated protein that plays 
a key role in resolving inflammation 
by inhibiting leukocyte migration and 
promoting anti-inflammatory signaling 
[14]. In RA, reduced levels or impaired 
function of ANXA1 may contribute 

to persistent synovial inflammation 
and joint damage [15]. Annexin A2 
(ANXA2), on the other hand, is in-
volved in angiogenesis, fibrinolysis, 
and extracellular matrix degradation 
[16]. In RA, ANXA2 has been impli-
cated in pannus formation and syno-
vial tissue invasion into cartilage and 
bone. While both belong to the annex-
in family and participate in inflam-
mation, ANXA1 primarily acts as an 
anti-inflammatory mediator, whereas 
ANXA2 is associated with pro-inflam-
matory and tissue-invasive processes 
in RA [17].

Nidogen-1 (entactin) is a glycopro-
tein that is involved in the structural 
assembly of the extracellular matrix 
(ECM) [18]. The protein Nidogen-1 
plays a vital role in preserving the tis-
sue’s homeostasis and dynamics by 
connecting various extracellular matrix 
molecules (ECM), which in turn influ-
ences their molecular and mechanical 
characteristics [19].

The objective of this study is to an-
alyze the diagnostic value of clinical 
and biochemical parameters of RA. 
It studies if ficolins are mediators of 
disease activity, nesprin-1 of muscle 
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involvement, annexin A1 of inflamma-
tion and glucocorticoid response, and 
nidogen-1 of extracellular matrix alter-
ations and joint destruction.

Materials and methods
Study Population: The study includ-

ed ninety participants, comprising 30 
male and 40 female RA patients and 
10 male and 10 female healthy individ-
uals as the control group. All partici-
pants were sex- and age-matched, aged 
between 30 and 70 years. They attend-
ed Kirkuk General Hospital and Azadi 
Teaching Hospital during the period 
from January to May 2025. Relevant 
demographic, medical, and lifestyle 
information were obtained through a 
structured questionnaire. The diagno-
sis of RA was established according to 
the most recent WHO clinical practice 
guidelines and classification criteria. 
All patients underwent thorough med-
ical history taking, physical examina-
tion, and appropriate laboratory inves-
tigations. The control group consisted 
of healthy volunteers with no history or 
clinical signs of rheumatoid arthritis. 
The study protocol was reviewed and 
approved by the Ethics Committee of 

Kirkuk Health Directorate, and written 
informed consent was obtained from 
all participants prior to enrolment.

Serum collection and analysis:
Serum samples were analyzed for 

Annexin A1, Ficolin-1, Nidogen-1, 
and Nesprin-2 using commercially 
available sandwich ELISA kits accord-
ing to the manufacturer’s protocols. 
ELISA assay kits for Annexin A1, Fi-
colin-1, Nidogen-1, and Nesprin-2 
were purchased from Bioassay Tech-
nology Laboratory, Jiaxing, Zhejiang, 
China. Plates were read on a BioTek 
ELx800 microplate reader (BioTek In-
struments, USA) set at 450 nm. Each 
sample was performed in duplicate to 
reduce experimental errors.

Statistical Analysis
All data were analyzed using SPSS 

Statistics software version 20. Descrip-
tive statistics, including mean and stan-
dard deviation, were calculated. One-
way analysis of variance (ANOVA) 
was used to compare means between 
groups. When significant differences 
were detected, the Duncan multiple 
range test was applied for post hoc 
comparisons. A p-value of less than 
0.05 (p < 0.05) was considered statisti-
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cally significant. 

Results and Discussion
Serum level of Nesprin-2, Annex-

in A1, Ficolin-1, and Nidogen-1 in 
RA Patients Compared to Healthy 
Controls

The results presented in Table (1) 
reveal statistically significant differ-
ences in the level of immunological 
and structural biomarkers between 
rheumatoid arthritis (RA) patients and 
healthy controls (P < 0.001 for all vari-
ables). The raised level of Nesprin-2 in 
RA patients, a nuclear envelope pro-
tein involved in cellular organization 
and immune response regulation [20], 
suggested its role in pathological re-
modeling mechanisms of the disease. 
Annexin A1 was diminished in the RA 
patients versus controls, while being 
a well-recognized anti-inflammatory 
factor. This decrease is consistent with 
the theory of an impaired endogenous 
anti-inflammatory process in RA that 
results in continued inflammation [21].

Moreover, Ficolin1, which is re-
sponsible for activating the lectin path-
way of complement, was significantly 
elevated in RA patients as evidence 

of increased innate immune activity 
[22]. In the same line, the presence 
of Nidogen1 a basement membrane 
glycoprotein involved into the tissue 
structure and repair process also ev-
idenced higher immunoreactivity in 
patients [23], consistent with possible 
synovial tissue remodeling or destruc-
tion. These results together indicate 
the diagnosis and the pathogenesis sig-
nificance of these biomarkers for RA. 
Their unique expression profiles and 
differences between patients and con-
trols reflect not only their diagnostic 
value, but also pathogenic significance 
of immune and tissue-related changes 
in the development of RA.
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Nesprin-2 levels were significantly 
elevated in RA patients (1580 ± 283 
ng/mL) compared to controls (1456 ± 
240 ng/mL, P = 0.001). Nesprin-2 is a 
nuclear envelope protein involved in 
cytoskeletal anchoring. This finding is 
consistent with the study by Xiao et al 
2021 [24], which reported abnormal 
expression of Nesprins in autoimmune 
diseases, suggesting their involvement 
in nuclear architecture disruption in 
RA pathogenesis.

The current study revealed a signif-
icant reduction in Annexin A1 levels 
in RA patients compared to healthy 
controls (7.190 ± 1.15 ng/mL vs. 
9.876 ± 0.931 ng/mL; P = 0.0005). This 
finding aligns closely with the results 
reported by Lee et al. [16], who inves-

tigated the reciprocal regulation of 
Annexin A1 and Annexin A2 in rheu-
matoid arthritis. In that study, naïve RA 
patients—meaning patients who have 
not yet received treatment—exhibited 
significantly lower levels of Annexin 
A1 compared to healthy individuals, 
while Annexin A2 levels were signifi-
cantly elevated [16]. In both studies, the 
significant downregulation of Annexin 
A1 in active RA cases reflects ongoing 
systemic inflammation and impaired 
resolution pathways. Thus, our data 
strongly support the role of Annexin 
A1 as a sensitive inflammation marker 
and align with emerging evidence on its 
diagnostic and therapeutic relevance in 
RA pathogenesis [16]. The significant-
ly lower levels of Annexin A1 (AnxA1) 

Table (1) Comparison of Serum Levels of Biomarkers 
Between RA Patients and Healthy Controls

Group
Patient

No. (70)
mean ± SD

Controls
No. (20)

mean ± SD
P-value

Nesprin-2 1580 ± 283 1456 ± 240 0.001

Annexin A1 7.190 ± 1.15 9.876 ± 0.931 0.0005

Ficolin - 1 80.45 ± 7.57 51.32 ± 9.99 0.0006

Nidogen - 1 5.97 ± 1.14 2.91 ± 1.13 0.0005

P<0.05 is considered to be significantly different
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observed in our RA patient group, as 
compared to healthy controls, may re-
flect a dysregulated endogenous an-
ti-inflammatory response [25]. AnxA1 
is now recognized as a pivotal homeo-
static and anti-inflammatory mediator, 
widely distributed in leukocytes, stro-
mal cells, and synovial tissues [26]. It 
plays a central role in modulating im-
mune responses by inhibiting leuko-
cyte recruitment, suppressing pro-in-
flammatory cytokines (e.g., TNF-α, 
PGE2, NO), and promoting apoptosis 
of inflammatory cells [27].

Our findings align with previous 
studies indicating that deficiency of 
AnxA1 exacerbates inflammation in 
RA animal models and reduces the ef-
fectiveness of glucocorticoid therapy 
[28]. Since glucocorticoids upregulate 
AnxA1 synthesis and translocation, the 
low serum AnxA1 levels detected in 
our RA cohort may suggest either insuf-
ficient endogenous anti-inflammatory 
control or impaired glucocorticoid sig-
naling [29]. This supports the hypothe-
sis that impaired AnxA1 expression or 
function could contribute to persistent 
synovial inflammation and joint de-
struction in RA. Furthermore, the regu-

latory relationship between AnxA1 and 
glucocorticoids suggests its potential 
as both a biomarker for disease activ-
ity and a target for novel anti-inflam-
matory therapies [30]. The glucocor-
ticoid-mimetic action of the bioactive 
N-terminal acetylated peptide Ac2-26, 
of AnxA1, could be a therapeutic ap-
proach for modulating inflammation in 
RA [31].

The levels of ficolin-1 were sig-
nificantly higher in RA patients than 
in controls (80.45 ± 7.57 vs 51.32 ± 
9.99 ng/mL, P = 0.0006). Katayama et 
al. [32] found that the levels of serum 
FCN1 were not only increased in RA 
but also in other autoimmune diseas-
es, including vasculitis and Kawasaki 
disease. In addition, therapeutic ad-
ministrations of anti-FCN1 antibody 
significantly attenuated the symptom 
of arthritis in a mouse model, indicat-
ing that FCN1 might have a potential 
as a biomarker as well as a target of 
therapeutic intervention [33]. These re-
sults are consistent with our data, and it 
again underlines the potential of Ficol-
in-1 as a relevant tool in the diagnosis 
and treatment of autoimmune diseases 
as RA [34].
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Findings from C. Pieczarka et al.  
research  are consistent with our results 
and further confirm the implication of 
Ficolin-1 (FCN1) in the development 
of RA [35]. The latter work summa-
rizes a genetic view that certain poly-
morphisms of the FCN1 locus like the 
rs10120023 (g.-542G>A) polymor-
phism are associated with an enhanced 
risk for RA that is associated with a 
differential expression. Specific haplo-
types such as AAGAG were also found 
to be more frequent in RF seronegative 
patients indicative that genetics may 
influence both the risk of disease and 
its pattern of presentation. This study, 
accompanied with their genetic evi-
dence and our biochemical data of in-
creased FCN1 levels, supports the idea 
of the involvement of Ficolin-1 in the 
development of RA and that it might 
be useful as a biomarker and a target 
for personalized medicine according to 
the patient’s genetic profile.Nidogen-1 
was also found to be significantly ele-
vated in RA patients (5.97 ± 1.14 ng/
mL) compared to controls (2.91 ± 1.13 
ng/mL, P = 0.0005). The significant-
ly higher levels of Nidogen-1 in RA 
patients compared to controls suggest 

that Nidogen-1 may play a role in the 
pathological changes of the extracellu-
lar matrix associated with rheumatoid 
arthritis [36]. This glycoprotein is in-
volved in maintaining the structural 
integrity of tissues, and its increased 
levels could reflect active tissue re-
modeling or joint destruction in RA. 
Therefore, Nidogen-1 might serve as a 
potential biomarker for disease activity 
and progression in RA patients [37].

This study concludes that the bio-
markers Nesprin-2, Ficolin-1, and 
Nidogen-1 are significantly upregu-
lated in patients with rheumatoid ar-
thritis (RA), indicating their potential 
involvement in immune response and 
tissue remodeling processes associated 
with the disease. Conversely, Annexin 
A1 levels are notably decreased in RA 
patients. These findings suggest that 
these biomarkers could serve as valu-
able tools for diagnosing RA and ad-
vancing the understanding of its under-
lying pathogenesis.
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