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المستخلص:

التهاب المفاصل الروماتويدي مرض مناعي ذاتي مزمن يسبب التهابًا وتلفًا تدريجيًا في المفاصل. تلعب العوامل الوراثية والجزيئية دورًا هامًا في تطور المرض. ركزت هذه الدراسة على قياس hsa-miR-5571-5p وبعض المؤشرات المناعية وعلاقتها بخطر الإصابة بالتهاب المفاصل الروماتويدي. المرضى والأساليب: شملت دراسة المرضى والسيطرة  100 شخص خلال فترة مراجعتهم لمستشفى المرجان/بابل من مارس 2025 إلى فبراير 2026. قُسّم المشاركون إلى مجموعتين: 50 مريضًا مصابًا بالتهاب المفاصل الروماتويدي (RA) يخضعون للعلاج، و50 شخصًا في مجموعة السيطرة. جُمعت عينات الدم وأُجريت فحوصات سريرية ومخبرية، بما في ذلك قياس عامل الروماتويد (RF). النتائج: كانت نتيجة عامل الروماتويد إيجابية لدى 94% من المرضى. انخفض مستوى التعبير عن miRNA0557105p بشكل ملحوظ في مجموعة المرضى مقارنةً بمجموعة السيطرة، حيث بلغ 0.98 (0.56) مقابل 1.66 (0.84) على التوالي (p < 0.001). الاستنتاج: خلصت الدراسة إلى أن انخفاض hsa-miR-5571-5p قد يُساهم في آليات الالتهاب واختلال وظائف المناعة المرتبطة بالتهاب المفاصل الروماتويدي. يشير هذا إلى إمكانية استخدام هذه الجزيئات كعلامات حيوية واعدة لتشخيص المرض ومراقبته في المستقبل.
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Abstract:
					Rheumatoid arthritis (RA) is a chronic autoimmune disease that causes inflammation and progressive joint damage. Genetic and molecular factors play a significant role in disease development. This study focused on measuring of hsa-miR‐5571-5p and some immunological markers with the risk of Rheumatoid Arthritis. A total of 100 subjects were involved in a case-control study during their attendance at Al-Marjan Hospital / Babylon from March 2025 to February 2026. Subjects were divided into two groups, including 50 patients with rheumatoid arthritis (RA) under treatment and 50 control group. Blood samples were collected, and clinical and laboratory tests were performed, including measuring rheumatoid factor (RF). Results: The rheumatoid factor was positive in 94% of patients. The expression level of miRNA0557105p was significantly lower in the patient group than in the control group, 0.98 (0.56) versus 1.66 (0.84), respectively (p <0.001). Conclusion: The study concludes that a decrease in hsa-miR‐5571-5p, may contribute to the inflammatory and immune dysfunction mechanisms associated with rheumatoid arthritis. This suggests these molecules could serve as promising biomarkers for diagnosis and future monitoring of the disease. 
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Introduction:
       A multifactorial auto-immune illness with an uncertain etiology, rheumatoid arthritis (RA) mainly disturbs the joints, nonetheless it be able to likewise reason extra-articular indications. Immune cell infiltration in the joint, which causes synovial inflammation, is a characteristic of RA (Nandakumar et al., 2023). While the exact cause of rheumatoid arthritis remains unclear, it develops through a complex interplay of genetic predisposition, environmental exposures, infectious agents, hormonal influences, and immune system dysfunction (Edilova et al., 2021). Within ten to twenty years, the disease usually spreads from the periphery to more proximal joints in patients who do not fully respond to treatment, resulting in significant locomotor disability (Chauhan et al., 2023). he disease develops through a series of immunological events that may begin years before the appearance of clinical symptoms. During this preclinical phase, autoantibodies such as rheumatoid factor (RF) and anti-citrullinated protein antibodies (ACPAs), together with inflammatory cytokines and metabolic alterations, can be detected in susceptible individuals (O'Brien et al., 2018; Garcia-Martin et al., 2022). Early detection and management of rheumatoid arthritis (RA) are crucial for reducing disability and halting disease progression. Since primary prognostic indicators, such as rheumatoid factor (RF), lack sufficient sensitivity and specificity, diagnosis relies primarily on a comprehensive review of medical history, clinical examination, physical findings, and radiological findings. By the time a patient receives a definitive diagnosis of RA, it is often too late to initiate treatment due to the presence of permanent joint damage. MicroRNAs (miRNAs) are a class of 22-nucleotide, non-coding endogenous RNA molecules. These small RNA molecules act as post-transcriptional regulators of gene expression and have tightly controlled expression patterns (Alghamdi et al., 2022). Early diagnosis and treatment can be improved by focusing on the unique gene expression patterns of miRNAs in RA. As previously mentioned, miRNA molecules produced and used by cells can be released into body fluids. The release or retention of these microRNAs depends on cell-type-specific microRNA sorting patterns (Lindner et al., 2015). When microRNAs diffuse from various cell types are encapsulated in extracellular vesicles, such as exosomes and microvesicles, and transported between cells, intercellular communication is established (Jafat, 2021). Similarly, some proteins may act as vesicle-free carriers that transport microRNAs from outside the cell to recipient cells, such as those found in lipoproteins and Ago2 complexes (Vickers). Because these carriers carry diffuse microRNAs as a payload, they are stable in body fluids and unaffected by degradation by endogenous ribonucleases. For this reason, non-invasive sample extraction for their detection is relatively simple (Nilsson et al., 2021). Furthermore, microRNA expression can be readily detected and quantified using modern techniques such as microarrays, microRNA sequencing, in situ hybridization, and qRT-PCR. Therefore, circulating miRNA molecules are promising biomarkers for the medical diagnosis of rheumatoid arthritis, for example, in initial supportive diagnosis, monitoring disease progression, and predicting response to treatment.
Materials and Methods 
   Patient group and sample collection: A total of 100 subjects were involved in case control study during their attended at Al-Marjan Hospital / Babylon from March 2025 to February 2026. Subjects were divided into two groups, including 50 patients with rheumatoid arthritis (RA) under treatment and 50 control group.  Patients were interviewed directly using an anonymous questionnaire that included age, residence, sex, and clinical features. The ages of patients with RA under treatment were ranged from (17 to 72) years distributing between 10 males and 40 females, Rheumatoid arthritis was diagnosed depending on clinical criteria and immunological tests checked by a specialist doctors in the department of rheumatology of the hospital. Healthy individuals were also screened to confirm the absence of RA or other autoimmune disease and were clinically considered healthy. Venous blood samples were collected from all study participants, comprising 50 patients with rheumatoid arthritis and 50 healthy individuals as a control group. The samples were allowed to clot, and the serum was then separated by centrifugation. The samples were stored at an appropriate temperature until the time of analysis. Rheumatoid factor (RF) was measured using the Latex Agglutination Test according to the reagent manufacturer's instructions. Results were classified as positive or negative based on the established reference value for the test. Stem-Loop RT-qPCR was performed.
Primers of qPCR   gene expression: 
     The qPCR primers for hsa-miR-5571-5p were designed in this study through   (The database Sanger Center miRNA Office) to designated miRNA arrangement and by Design Tool Primer for miRNA.
Table (1): qPCR gene primers with their nucleotide sequence 
	PCR Primer
	Sequence (5'-3')

	RT primer
(universal)
	GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTTTTTTTTTTTVN

	hsa-miR-5571-5p
qPCR primer
	F
	AACAAGCAATTCTCAAAGGAGCC

	
	R
	GTCGTATCCAGTGCAGGGT



Whole RNA withdrawal

The TRIzol® mixture kit stayed run down to obtain whole RNA as of blood tasters in accordance with the corporation's directions, which were as surveys: 1. 250µl of   blood samples stood put in a 1.5 microcentrifuge tube, and each tube was then filled with 750µl of TRIzol® mixture. 
2. Every tube stayed then full with 200 microliters of chloroform and cogently upset for 60 seconds. 
3- the mixture was incubated on ice for 5 minutes. Formerly centrifuging’s, 4C°, at 12000 rpm for 15 minutes.
4- 500μl of isopropanol stayed supplementary to a fresh Eppendorf tube comprising the supernatant. 
5-After that, mix the mixture by flipping the tube four to five times, then keep it warm at 4°C , 12,000 rpm Centrifuging for 10 minutes at 4°C was the previous method. 
6- After discarding the supernatant, 1 milliliter of 80% ethanol stayed supplementary, and the mixture was vortexed as soon as further. Next, centrifuging’s for five minutes, 4°C at 12000 rpm. 
7-The RNA pellet stood allowable to air dry whereas the supernatant stayed predisposed of. Next dissolving the RNA pellet in each sample with 50 μl of DEPC water, the removed RNA taster stayed stored at -20. 
DNase I Management
The removed RNA stayed preserved per DNase I enzyme via tasters (to eradicate any remaining genomic DNA as of the It was pull out whole RNA. The Promega Corporation, USA's instructions were followed in carrying out this process.

	Size
	Assortment

	10 ul
	Whole RNA 100 ng/ul

	5 ul
	DEPC water

	4 ul
	10 X buffer

	1 ul
	DNase I enzyme

	20 ul
	Whole



       The combination stayed then keep warm for 30 minutes at 37°C. The DNase enzyme achievement stayed formerly inactivated via improving 1 μl of end feedback and keep warm at 65°C for 10 minutes. 
miRNA cDNA creation
     DNase-I preserved RNA tasters stood run down in miRNA cDNA creation stage via   M-MLV R-Tase kit besides accomplished interpreting to formation guidelines as subsequent tables: 
  Step 1
	Size
	RT master mixture

	1 ul
	Universal RT primer

	1 ul
	DEPC water

	8 ul
	Whole RNA 100 ng/ul

	10 ul
	Entire


      Than  RNA besides primer stayed for 10 min denaturing’s at 70 °C, next that directly on ice was cool.
 Stage 2
	Size
	RT master mixture

	1 ul
	M-MLV RTase (200 u)

	10 ul
	Stage 1 RT master mixture

	2 ul
	dNTP

	1 ul
	RNase inhibitor

	2 ul
	100mM DTT

	4 ul
	5X M-MLV R-Tase feedback buffer

	20 ul
	Whole


      Formerly the tubes stood located in twister in addition fleetingly revolving low. The RNA transformed obsessed by cDNA in thermos-cycler below the subsequent thermos-cycler situations:
	Period
	Heat
	Stage

	1 h
	42 °C
	cDNA creation (RT stage)

	5 min
	95 °C
	Heat in-activation



Statistical examination
Microsoft Office Excel 2010 also the   (SPSS) version 26 stood run down for information assortment, summary, investigation, and performance. After performing the Kolmogorov-Smirnov normality examination and determining which variables stood usually and non-normally distributed, geometric information stood presented as mean and typical deviation. Ethical management of the training
     This training was accepted out in accordance with the guideline and the recommendation established by ethical commission of the Medicine College, University of Al-Qadisiyah and Health ministry as this study not included any biologically prohibited substances, animals or genetically modified organisms.  All patients were informed about the research and given permission to obtain a questionnaire and draw blood from them (50 patients were accepted).
 Results
General characteristic of patients and control subjects enrolled in this study
   Comparison of demographic characteristics between patients’ group and control group is shown in tabl.1. There was no significant difference in mean age between patients’ group and control group, 39.80 ±12.75 years and 38.16 ±13.42 years, respectively (p = 0.532). There was in addition, no significant difference in proportion of males and females between patients’ group and control group (p = 0.799). 





 
Table 1: Comparison of demographic characteristics between patients’ group and control group
	Characteristics
	Patient group 
n = 50
	Control group 
n = 50
	p

	Age (years)
	
	
	

	Mean ±SD
	39.80 ±12.75
	38.16 ±13.42
	0.532 N

	Range
	17 -72
	18 -71
	

	sex
	
	
	

	Male, n (%)
	10 (20.0 %)
	9 (18.0 %)
	0.799 N

	Female, n (%)
	40 (80.0 %)
	41 (82.0 %)
	


SD: standard deviation; N: not significant 
Rheumatoid factors.
     The results showed that the percentage of positive RF was significantly higher in the patient group compared to the control group, reaching 94.0% (47 out of 50 patients) versus 0.0% (0 out of 50) in the control group. The percentage of negative results was 6.0% in patients and 100.0% in healthy individuals. Statistical analysis showed a highly significant difference between the two groups (P < 0.001), indicating a strong association between rheumatoid factor positivity and rheumatoid arthritis. 
Table 2: Comparison of results of rheumatoid factors between patients group and control group
	Characteristics
	Patient group 
n = 50
	Control group 
n = 50
	P

	Rheumatoid factor
	
	
	

	Positive, n (%)
	47 (94.0 %)
	0 (0.0 %)
	<0.001 S

	Negative, n (%)
	3 (6.0 %)
	50 (100.0 %)
	


S: significant
Molecular study 
Comparison of expression levels of hsa-miR‐5571-5p between patients group and control group
     Comparison of expression levels of miRNA0557105p between patients group and control group is shown in table 3.  Expression level of miRNA0557105p was lower significantly in patients group in comparison with control group, 0.98 (0.56) versus 1.66 (0.84), respectively (p <0.001), as shown in figure 1.  
Table 3: Comparison of expression levels of hsa-miR‐5571-5p between patients group and control group 
	Characteristic
	Patient group
	Control group
	p

	hsa-miR‐5571-5p
	
	
	

	Median (IQR)
	0.98 (0.56)
	1.66 (0.84)
	<0.001 S

	Range
	0.41 -1.51
	0.81 -2.59
	


S: significant; IQR: inter-quartile range.
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Figure 1: Box plot showing comparison of hsa-miR‐5571-5p level between patients group and control group
	Discussion
   The present case control study based on sample selection of control subject to match with patient group according to age and sex. The lack of such significant differences between patients and control subjects according to age and sex is the mandatory for such case control study to avoid the impact of age and sex on the biasness of studied parameters, these results agree with result of Sura, Jafat, (2021), who demonstrated age at onset was usually between 30-70 and majority of RA patients between 40-59 respectively. A previous study by Nilsaon et al., (2021) found that age is associated with increased prevalence of cardiovascular disease and osteoporosis, both of which are over represented as comorbidities in patients with RA compared with the general population. RA can occur at both young and old age and these subsets of patients receive different treatments differ in laboratory markers and have differing disease outcomes (Palmowski et al., 2023). In a local study in Duhok province, Al-Dabbagh and Hashim, found that patients with RA have mean age was 47.7±10.9 years ranged 20-70 years from which 90.91% were females and 9.09% were males.
     The RA is regarded as a chronic inflammatory autoimmune disease affecting females more than males with predominant observation in old people (Okais et al 2022). In the present results, RA patients included 10 (20.0%) males and 40 (80.0%) females. According to studied sample size the female were more susceptible to RA than male. this result is compatible with van der Woude and van der Helm-van who indicate that the RA influence is more prevalent in females (82.5%) than in males (17.5%). Also, this result compatible Rodriguez, who indicated that the higher frequency of RA in females implies that female hormonal variables contribute to the disease's development. The present results also similar to a local study in Baghdad by (Khalid et al., 2024) who observed that the females made up the majority of both RA patients (88.0%) and controls (93.0%). A previous study by Abd El-Ghany et al., (2019) mention that chronic autoimmune inflammatory RA disease affected females more prone to disease than females: male ratio 2:1–5:1. 
      The results of the current study showed that the percentage of female that suffer with RA is much higher than the percentage of male with RA and there are several studies in a concordance with the current results in Iraq which showed that the percentage of female and male in Kurdish region is (72.30%) and (27.69%) respectively (20) and in Basrah province is (81.9%) female and (18.1%) male (21) and in Baghdad (85.71%) female and (14.28%) male (22).
    In discussing the current results, it was found that 47 patients (94.0%) with rheumatoid arthritis had positive rheumatoid factor (RF) test results, as shown in Table 2. These results were highly statistically significant between the rheumatoid arthritis patients and the healthy control group (P=0.001). A recent study indicated that RF levels accurately reflect disease activity (Togashi et al., 2025). Furthermore, a previous study by AL-Safar et al., (2023) reported that all 60 rheumatoid arthritis patients had positive RF test results (100%), while only 10% in the 60-person control group had positive results. The current results are also consistent with a study by Tiwari et al., (2022) which demonstrated the possibility of observing high RF levels in individuals with severe rheumatoid arthritis. The current decrease of hsa-miR-5571-5p in the studied RA populations appears to follow the same trend of loss of post-transcriptional control of the immune system. The existing literature of RA is more focused on hsa-miR-5571-3p than hsa-miR-5571-5p, and this is relevant because they can differ in seed sequence and thus differ in their targets. Liu et al., (2019) stated that the activation of miR-5571-3p and miR-135b-5p is indicative of increased risk and greater activity of RA, based on the results of their miRNA profiling. This is not in agreement with the current results, which documented the decrease of hsa-miR-5571-5p in RA patients. Thus, it cannot be stated that the current results are contradictory to those of Liu et al., (2019) without indicating that the arm of the miRNA in question is different. Potential sample and source differences and disease activity may explain the current findings on hsa-miR-5571-5p and those of Liu et al., (2019) studied the miRNA sequencing profiles related to the risk of developing RA and the activity of the disease. The current study measured specific miRNAs by real-time PCR in blood samples. Variations in the medium used (serum, plasma, PBMCs, whole blood, synovial tissues, and immune cell subtypes) can lead to different profiles of expressed miRNAs. Testa et al. (2022) stated that the levels of miR-5571-3p in synovial tissues of RA patients showed an association with disease activity and inflammation, therefore, the source of the sample is critical. Thus, decreased levels of hsa-miR-5571-5p in peripheral blood may represent different regulatory mechanisms from those that led to increased levels of miR-5571-3p in synovial tissues. Considering autoimmune thyroid disease offers further evidence of dysregulation of the miR-5571-family within the context of autoimmunity. Martínez-Hernández et al. (2019) reported an increase of miR-5571-3p in autoimmune thyroid disease and an anti-thyroid disease-associated profile. Although this finding does not explain RA directly, it illustrates dysregulation of the miR-5571 family within the context of immune-mediated endocrinal autoimmunity. The discrepancy from the current RA findings may be explained by disease-specific immune mechanisms, since autoimmune thyroid disease is characterized by the production of thyroid-related autoantibodies and inflammation of the thyroid gland, whereas RA is characterized by inflammatory synovial tissue, activation of fibroblasts, and destruction of the joints. Therefore, in the context of RA, the decrease of hsa-miR-5571-5p, may indicate disease-specific regulation, rather than a generalized pattern of regulation within autoimmunity.
     Fujimori et al. (2021) found that hsa-miR-5571-5p was linked to the MAPK pathway in studies of salivary miRNAs related to chronic periodontitis. Although MAPK is linked to the production of inflammatory cytokines, activation of fibroblasts, and the inflammatory response of various immune cells, periodic inflammatory synovitis and periodontitis are not the same. Furthermore, the study sample was saliva, not blood or synovial tissue. Accordingly, while hsa-miR-5571-5p may support an inflammatory pathway, Fujimori et al. (2021) does not support the causative role of hsa-miR-5571-5p in rheumatoid arthritis (RA). Decreased hsa-miR-5571-5p may also show decreased control of inflammatory signaling. Liu et al., (2019) showed that miR-5571-3p was associated with the RA disease activity, while the current study showed decreased hsa-miR-5571-5p in RA patients. This may indicate that the MIR5571 precursor may produce arm-specific effects, whereby one arm may augment synovial inflammation while the other may reduce inflammation in peripheral blood. This is not an unusual mechanism in microRNA biology, as 3p and 5p strands, depending on the tissue, disease state, and cell state, may be loaded differently into the RNA-induced silencing complex. Thus, it is important to examine hsa-miR-5571-5p in isolation from miR-5571-3p.
 Conclusion, the significant decrease of hsa-miR-5571-5p indicates post-transcriptional regulation deficiency in RA. The current results of especially interesting, as this is the first study of RA to assess this, and possible regulatory roles other microRNAs in RA and autoimmune inflammation should be studied further. 
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