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ABSTRACT: Background: Rheumatoid arthritis (RA), is a disease that
happened because autoimmune and inflammatory effects, it is mean that the
human immune system offence healthy cells in the body mistakenly, resulting
in inflammation (swelling) in the impacted portions of the body. Osteoarthritis
(OA) is treated as the most famous form of joint arthritis. Objective: It is
a slowly developed, disabling joint problem that decrease quality of life (QOL)
and affects 14% of adults ages 25 and older and nearly 34% of those ages
65 and older. Interleukin elevation levels have been linked to autoimmune
and degenerative diseases, thus in the current study. Methods: We tried to
evaluate the level of interleukins (IL-35 and IL-38) in the two diseases and
found the relationship between immune system response and disease severity.
Three groups (RA, OA and control) have been used in the study. Results:
The comparison between the three groups has been done and the results show a
high significant increase in the level of IL-35 and IL-38 in both patients groups
(RA and OA) as compared with control (p<0.001). Furthermore, a highly
significant (p<0.001) elevated Na level with a significant (p<0.001) decrease
in K and Ca levels was found in the RA and OA patients compared with the
control. Conclusions: The study shows that the rise in the levels of IL-35
and IL-38 declares the instinctive role of interleukins and the immune system
in the regulation and severity of RA and OA diseases, the role of this parameter
may be clear in the controlling and monitoring the progression of diseases.

KEYWORDS: Rheumatoid arthritis; Osteoarthritis; IL-35; IL-38; Autoim-
mune disease

INTRODUCTION

O steoarthritis is a kind of degenerative pathological injury that affects the joint in the first place
and happens because of the collapse of cartilage in the joint and implied bone that impacts 1

in 7 adults in the U.S [1]. It is supposed to be considered the fourth driving reason for disability
all around the world. The most famous symptoms are joint harm and stiffness [2]. Sometimes the
symptoms proceed tardily over years of infection. Other symptoms may include swelling of joints,
lowering the scale of motion, and, after that, the back is impacted, and numbness of the hands and
legs [3]. Rheumatoid arthritis (RA), is an autoimmune and inflammatory disease, which means that
the immune system attacks healthy cells in the body by mistake [4], causing inflammation (painful
swelling) in the affected parts of the body. Mainly impacts the body joints and is correlated with
significant scales of disability and decreased QOL [5]. The RA can break down a person’s articular
cartilage. In normal situations [6], articular (have to handle the joints of the body) cartilage coats
the end of bones that work together to make the joints of the body. This prevents the bones from
rubbing with each other. If the articular cartilage has been demolished by RA, the bones will rub
against each other, which is a very harmful thing, RA can also affect other tissues throughout the
body and cause problems in organs such as the lungs, heart, and eyes [7]. Electrolytes are substances
that have a natural positive or negative electrical charge when dissolved in water [8]. An adult’s body
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is about 60% water, which means nearly every fluid and cell in the human body contains electrolytes
[9]. They help the body regulate chemical reactions; maintain the balance between fluids inside and
outside the cells, and more [10].

IL-35 is a unique cytokine that is reflected as a substantial immune modulatory. IL-35 attaches to
IL-12 family of cytokine that contains IL-12, IL-23, IL-27, and IL-35 [11]. Those cytokines are hetero
dimers that share subunits and their receptors even participating subunits. Whereas IL-12 and IL-23
are pro-inflammatory cytokines [12], the decrease of IL-35 is not obvious. All of the studies which
have been conducted on mice proposed the impact of IL-35 by strengthening an anti-inflammatory
investment by enhancing Tregs and Bregs and inhibiting Th17 [13].

Interleukin-38 is included in the IL-1 family and the IL-36 subfamily. It is substantial in the host
defense and inflammation [14]. Mammalian cells produce IL-38 which: may bind the IL-1 receptors
kind I. It is expressed in the skin basal epithelia, in proliferating B cells of the tonsil, spleen and other
tissues, like: the thymus, placenta, fetal liver, intestine, heart, and urogenital system [15]. Tissue,
which doesn’t play a special role in immune response, IL-38 is expressed in down quantity similar
to the other members of the IL-1 family. Whether IL-38 does a turn in carcinogenesis or growth of
the cancer is: unclear; IL-38 may affect host immunity because it is a negative regulator functionally
related to receptor antagonists and involved in human inflammation and autoimmunity [16].

MATERIALS AND METHODS
Sample Collection

In this study, 80 female patients were involved and divided into two groups (40 females with RA
and 40 females with OA), the participated patients ages ranged between (31-52) years. This study
was carried out in the medical city of Baghdad Iraq, conducted during the time from January 2022
to March 2022. After a clinical assessment by the consulting doctors and following patient approval.
They provided blood samples, and information about their medical history and way of life was taken
into consideration. They were compared with 40 healthy controls of females with the same ages of
patients.

The blood samples were collected and placed at room temperature for coagulation for 15 min.
Then, the blood samples were centrifuged at 5000 x g and the separated serum samples were frozen
at -20 °C for using it in the biochemical analysis.

Biochemical Parameters Analyses:
Serum (Na, K and Ca) levels were assessed by the colorimetric method utilizing the company kits

by (LABKIT, CHINA)(5), the IL-38 and IL-35 were assessed by (ELISA) method, the ELISA kit
supplied by (Sun Long Biotech, China).

Statistical Analysis
Statistical analysis of the data has been accomplished by using SPSS statistics. The descriptive

statistics for each parameter consisted of the mean and the standard deviation (SD). The T-test was
utilized to match the chemical variables between patients and control groups at the level of probability
(P≤0.05) [17].

RESULTS AND DISCUSSION
The results of age and BMI for both patients (RA and OA) and control are listed in Table 1, by using
the mean ± (SD).

Table 1. ANOVA 1-way results for age and BMI
Parameter Control RA OA p-value
Age (year) 40.43±8.96 44.25±8.24 43.85±7.84 0.106a, 0.164b, 0.975c

BMI (kg/m2) 28.23±3.60 29.63±4.31 29.86±4.15 0.266a, 0.169b, 0.965c
a Control vs RA, b control vs OA and c RA vs OA
* significant at P<0.05
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There are non-significant increase (P>0.05) in age among the three groups control (43±8.96), RA
(44.25±8.24) and OA (43.85±7.84) as well as BMI among the three groups control (28.23±3.60), RA
(29.63±4.31) and OA (29.86±4.15).

The age and BMI have been targeted to be the same in all studied flocks to exclude the impact of
age and BMI on the studied kits and parameters, without overlaps. The results of electrolyte levels
(Na, K and Ca) for the three groups are listed in Table 2.

Table 2. ANOVA 1 way results for (Na, K and Ca) for all studied groups
Parameter Control RA OA p-value
K 5.10±0.56 4.75±0.83 4.52±1.58 0.001a,b**, 0.320c

Na 148.33±12.07 166.06±8.22 169.49±14.43 0.001a,b**, 0.414c

Ca 10.18±0.56 9.01±0.51 8.65±1.07 0.001a,b**, 0.09c
a Control vs RA, b control vs OA and c RA vs OA
* significant at P<0.05
** significant at P<0.01

There are high significant differences (>0.001) between RA and OA patients as compared with
control in K among the three groups controls (5.1±0.56), RA (4.75±0.83) and OA (4.52±1.58), as
shown in Figure 1.

Figure 1. The means ± SD of K in control, RA and OA

This result is in agreement with another study that found a decrease in the level of potassium
among RA and OA patients [18].

Due to a compromised immune system, RA patients have a lower ability to store or absorb K than
others, according to studies. This may exacerbate some inflammatory symptoms of RA [19]. Studies
support the concept that a low potassium concentration in the blood of RA patients is a defining
feature of inflammation and is connected with the disease’s longest course.

For OA patients, researchers found that changes in potassium and sodium ion concentrations are
connected with aberrant potassium ion transit between the three spaces: cellular, extracellular, and
intracellular. The decrease in potassium content shown by us could be because of intervertebral
disc dehydration, that is general in degenerative diseases. According to the results, the outflow of
potassium from the intra cellular empty, together with the input of calcium, increases the release of
reactive oxygen species (ROS), initiates and then develops inflammation, and degrades mitochondria
[20].

The Na-level among the three groups control (148.33±12.07), RA (166.06±8.22) and OA (169.49±14.43),
as shown in Figure 2.
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Figure 2. The means ±SD of Na in control, RA and OA

This result is in agreement with earlier researchers who found an elevation level of Na in RA and
OA patients as compared to control.

Sodium levels have been linked to increased joint inflammation [21], food is connected with early
RA activity and a good predominance of pro-inflammatory hormones. A high input of sodium chloride
salt myth effects the development of autoimmune diseases. High sodium was seen in active T helper
17 (Th17) differentiation and activation [22], that is substantial in the pathos physiology of RA. A link
between a high-salt diet and the development of RA has previously been proposed. For OA patients,
an increased level of sodium is joined with the severity of disorder and harm, and an increased sodium
level is one of the risk factors of OA. Furthermore, the symptoms of the disease are associated with
the imbalance seen in electrolytes [23].

Ca level among the three groups controls (10.18±0.56), RA (9.01±0.51) and OA (8.65±1.07), as
shown in Figure 3.

Figure 3. The means and SD of Ca in control, RA and OA

This result is in agreement with earlier researchers who found a decreased level of Ca in RA
and OA patients as compared to the control [24]. The decreased calcium concentrations in RA and
OA patients were owing to unsuitable calcium reabsorption from the intestines or the impact of
glucocorticoid drugs, that induced osteoporosis and loss of the bone in RA and OA patients. In
addition to glucocorticoid treatment, calcium reabsorption in the intestines and kidney tubules is
blocked because of mechanisms which rely on Vitamin D [25]. The Ca plays an important role in
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increasing bone density and has preventive turns in disorders impacting the bone. The results observed
that a lowering in calcium is connected with a raise in the severity of the disorder and the show of
symptoms for the infected [26].

The results of LI-35 and IL-38 for the three groups (control, RA and OA are listed in Table 3.

Table 3. ANOVA test result for (LI-35 and IL-38 ) in (p/ml) for all studied groups
Parameter Control RA OA p-value
IL-35 53.1±27.2 454.8±212.6 101.0±31.2 0.001a,c

0.024b

IL-38 2.8±0.83 6.9±2.9 4.64±1.36 0.001a, b,c
a Control vs RA, b control vs OA and c RA vs OA

A high significant difference (p<0.01) between RA and OA patients as compared with control
in IL-35 among the three groups controls (53.1±27.2), RA (454.8±212.6) and OA (101.0±31.2), as
shown in Figure 4.

Figure 4. The means ±SD of IL-35 in control, RA and OA

This result is in line with earlier results that found an elevation in the level of IL-35 in the RA
and OA patients as compared with the control [27].

Endogenous IL-35 raise myth participate in the negative feedback immune response activated by
inflammatory stimuli [28], that myth void a too much inflammatory response and works a preven-
tive role in RA patients. Depending on present and past research, the IL-35 myth has an immune
regulatory turn in the inflammatory medium of RA and OA [29].

IL-35 has participated in a diversity of immune-related diseases, containing biliary cirrhosis,
Crohn’s disorders, OA and RA [30]. The turn of IL-35 in the pathogenesis of RA and OA is tied to
immunological dysfunction and the pathogenic mechanism. IL-35 improves Treg proliferation while
preventing Th17 cell differentiation [31].

Immune cells going inside the joint, containing Tregs and Th17 cells, and are general for synovial
inflammation and joint degeneration. As a result, IL-35 has an important turn in the pathogenic
mechanism of arthritis by balancing Tregs and Th17 cells [31].

There are high significant difference (p <0.01) between RA and OA patients as compared with
control in IL-38 among the three groups controls (2.8±0.83), RA (6.9±2.9) and OA (4.64±1.36), as
shown in Figure 5.

https://mjs.uomustansiriyah.edu.iq DOI: https://doi.org/10.23851/mjs.v35i3.1393

https://mjs.uomustansiriyah.edu.iq
https://doi.org/10.23851/mjs.v35i3.1393


Volume 35, Issue 3, 2024 27

Figure 5. The means ±SD of IL-38 in control, RA and OA

This result is in agreement with earlier results that found a rise in the concentration of IL-38 in
the RA and OA patients as compared with the control [32].

IL-38 restricts cytokine production in macrophages via antagonizing JNK phosphorylation and
AP-1 activation. These 2 signaling pathways have been connected to the pathogenesis of RA and
joined to a variety of pro inflammatory signaling cascades. As a result, the results said that IL-38 has
a turn in decreasing the severity of RA [33].

For OA, IL-38 can work as an anti-inflammatory cytokine by preventing inflammatory signaling
pathways, decreasing inflammatory mediators and stop harming inflammatory responses. The raised
IL-38 expression myth shows a negative feedback method inhibiting excessive immunopathological
responses and blocking robust inflammation in OA patients [34]. In addition, IL-38 may have a
protective job in lowering the development of OA. several of the aforementioned inflammatory diseases
[35].

CONCLUSION
The rise in the levels of IL-35 and IL-38 declares the instinctive role of interleukins and the immune
system in the regulation and severity of RA and OA diseases, the role of this parameter may be clear
in controlling and monitoring the progression of disease. The increase in the level of Na and decrease
in the level of K and Ca declare that the imbalance in the body and, consequently, the effect on the
cells due to the existing inflammation, also explains the increase in Na and the decrease in K, the
reasons for the high rate of inflammation and the severity of the disease. Low calcium also indicates
a clear lack of bone strength and density, which is one of the most important causes associated with
joint diseases. In the end, the ILS parameter is still new and needs more studies and more numbers
of volunteers to confirm the relationship between the immune system and the two diseases.

SUPPLEMENTARY MATERIAL
None.

AUTHOR CONTRIBUTIONS
Montadher Ali: Validation, visualization, and investigation. Mustafa Taha: Methodology. Montadher
Ali and Nisred K. Klichkhanov: Writing-review and editing.

FUNDING
None.

https://mjs.uomustansiriyah.edu.iq DOI: https://doi.org/10.23851/mjs.v35i3.1393

https://mjs.uomustansiriyah.edu.iq
https://doi.org/10.23851/mjs.v35i3.1393


Volume 35, Issue 3, 2024 28

DATA AVAILABILITY STATEMENT
None.

ACKNOWLEDGMENTS
The authors express their deep gratitude to the Department of Chemistry at Mustansiriyah University
for facilitating the research approach. Special thanks are also due to al-Rayan Medical Lab for providing
the scientific instruments needed to complete the work. Additionally, the authors would like to thank
Medical City for its assistance with sample collection.

CONFLICTS OF INTEREST
The authors declare no conflicts of interest.

REFERENCES
[1] C. VanAtta and L. Perry, “Guiding osteoarthritis management,” US Pharm, vol. 48, no. 3, pp. 17–21, 2023.
[2] K. Burns, “Mobility matters: Nutritional management of canine joint disease,” Vetted, vol. 115, no. 7, 2020.
[3] H. Long, Q. Liu, H. Yin, K. Wang, N. Diao, Y. Zhang, J. Lin, and A. Guo, “Prevalence trends of site-specific

osteoarthritis from 1990 to 2019: Findings from the global burden of disease study 2019,” Arthritis & Rheumatology,
vol. 74, no. 7, pp. 1172–1183, 2022. doi: 10.1002/art.42089.

[4] A. Patel and D. Jani, “Exploration of hidden remedies to counter autoimmune diseases (rheumatoid arthritis),”
International Journal of Ayurvedic and Herbal Medicine, vol. 10, no. 1, pp. 3709–3716, 2020. doi: 10.31142/ijahm/
v10i1.04.

[5] S. Gautam, U. Kumar, and R. Dada, “Yoga and its impact on chronic inflammatory autoimmune arthritis,”
Frontiers in Bioscience-Elite, vol. 13, no. 1, pp. 77–116, 2020. doi: 10.2741/873.

[6] N. Nelson, Imaging of Joint and Tendon Diseases. 2023, p. 104. doi: 10.1002/9781119533221.ch8.
[7] M. C. Bruno, M. C. Cristiano, C. Celia, N. D’Avanzo, A. Mancuso, D. Paolino, J. Wolfram, and M. Fresta,

“Injectable drug delivery systems for osteoarthritis and rheumatoid arthritis,” ACS Nano, 2022. doi: 10.1021/
acsnano.2c06393.

[8] M. Sanger and T. Greenbowe, “Students’ misconceptions in electrochemistry regarding current flow in electrolyte
solutions and the salt bridge,” Journal of Chemical Education, vol. 74, no. 7, p. 819, 1997. doi: 10.1021/ed074p819.

[9] B. Downs, M. Bagchi, B. Morrison, J. Galvin, S. Kushner, and D. Bagchi, “Development and utilization of a novel
prodosomed-electrolyte and phytochemical formulation technology to restore metabolic homeostasis,” in Metal
Toxicology Handbook, CRC Press, 2020, pp. 67–80. doi: 10.1201/9780429438004-8.

[10] J. Mears, The Cell and Tissues. Routledge, 2020, pp. 63–96. doi: 10.4324/9780429434938-3.
[11] P. Uciechowski and W. Dempke, “Interleukin-6: A master player in the cytokine network,” Oncology, vol. 98, no. 3,

pp. 131–137, 2020. doi: 10.1159/000505099.
[12] E. Tait Wojno, C. Hunter, and J. Stumhofer, “The immunobiology of the interleukin-12 family: Room for discovery,”

Immunity, vol. 50, no. 4, pp. 851–870, 2019. doi: 10.1016/j.immuni.2019.03.011.
[13] C. Cornelissen, J. Lüscher-Firzlaff, J. M. Baron, and B. Lüscher, “Signaling by il-31 and functional consequences,”

European Journal of Cell Biology, vol. 91, no. 6-7, pp. 552–566, 2012. doi: 10.1016/j.ejcb.2011.07.006.
[14] C. Egwuagu, C.-R. Yu, L. Sun, and R. Wang, “Interleukin 35: Critical regulator of immunity and lymphocyte-

mediated diseases,” Cytokine & Growth Factor Reviews, vol. 26, no. 5, pp. 587–593, 2015. doi: 10.1016/j.cytogfr.
2015.07.013.

[15] C. A. Dinarello, “Historical insights into cytokines,” European Journal of Immunology, vol. 37, no. Suppl 1, S34–
S45, 2007. doi: 10.1002/eji.200737772.

[16] D. Sawant, K. Hamilton, and D. Vignali, “Interleukin-35: Expanding its job profile,” Journal of Interferon &
Cytokine Research, vol. 35, no. 7, pp. 499–512, 2015. doi: 10.1089/jir.2015.0015.

[17] D. George and P. Mallery, IBM SPSS Statistics 26 Step by Step: A Simple Guide and Reference. Routledge, 2019.
doi: 10.4324/9780429056765.

[18] R. Khadim and F. Al-Fartusie, “Evaluation of some trace elements and antioxidants in sera of patients with
rheumatoid arthritis: A case–control study,” Clinical Rheumatology, vol. 42, no. 1, pp. 55–65, 2023. doi: 10.1007/
s10067-022-06324-7.

https://mjs.uomustansiriyah.edu.iq DOI: https://doi.org/10.23851/mjs.v35i3.1393

https://doi.org/10.1002/art.42089
https://doi.org/10.31142/ijahm/v10i1.04
https://doi.org/10.31142/ijahm/v10i1.04
https://doi.org/10.2741/873
https://doi.org/10.1002/9781119533221.ch8
https://doi.org/10.1021/acsnano.2c06393
https://doi.org/10.1021/acsnano.2c06393
https://doi.org/10.1021/ed074p819
https://doi.org/10.1201/9780429438004-8
https://doi.org/10.4324/9780429434938-3
https://doi.org/10.1159/000505099
https://doi.org/10.1016/j.immuni.2019.03.011
https://doi.org/10.1016/j.ejcb.2011.07.006
https://doi.org/10.1016/j.cytogfr.2015.07.013
https://doi.org/10.1016/j.cytogfr.2015.07.013
https://doi.org/10.1002/eji.200737772
https://doi.org/10.1089/jir.2015.0015
https://doi.org/10.4324/9780429056765
https://doi.org/10.1007/s10067-022-06324-7
https://doi.org/10.1007/s10067-022-06324-7
https://mjs.uomustansiriyah.edu.iq
https://doi.org/10.23851/mjs.v35i3.1393


Volume 35, Issue 3, 2024 29

[19] R. Staszkiewicz, D. Sobański, U. Ulasavets, J. Wieczorek, E. Golec, W. Marcol, and B. O. Grabarek, “Evaluation
of the concentration of selected elements in serum patients with intervertebral disc degeneration,” Journal of Trace
Elements in Medicine and Biology, vol. 77, p. 127 145, 2023. doi: 10.1016/j.jtemb.2023.127145.

[20] M. A. Mahdi, M. T. Mohammed, A. M. N. Jassim, and A. I. Mohammed, Phytochemical content and anti-oxidant
activity of hylocereus undatus and study of toxicity and the ability of wound treatment, 2018.

[21] D. Sheanair, M. Abdul-Mounther, M. Murshd, K. H Alshaheen, and Y. G Omran, “The relationship between serum
potassium levels and some chemical limitations in rheumatoid arthritis from qurna district, basrah city,” Journal
of Kerbala University, vol. 6, no. 4, pp. 197–203, 2010.

[22] R. Staszkiewicz, K. Bryś, D. Gładysz, M. Gralewski, M. Garczarek, M. Gadzieliński, J. Wieczorek, W. Marcol,
A. Ostenda, and B. O. Grabarek, “Changes in elements and relationships among elements in intervertebral disc
degeneration,” International Journal of Environmental Research and Public Health, vol. 19, no. 15, p. 9042, 2022.
doi: 10.3390/ijerph19159042.

[23] M. Stroud, H. Duncan, and J. Nightingale, “Guidelines for enteral feeding in adult hospital patients,” Gut, vol. 52,
no. suppl 7, pp. vii1–vii12, 2003. doi: 10.1136/gut.52.suppl_7.vii1.

[24] A. Al-Gebori, M. Alosami, and N. Al-Hashimi, “Prevalence of 25-hydroxy vitamin d deficiency and some biochem-
ical parameters in iraqi patients with rheumatoid arthritis and their associations with disease activity,” Asian
Journal of Pharmaceutical and Clinical Research, vol. 13, no. 4, 2020. doi: 10.22159/ajpcr.2020.v13i4.36759.

[25] Z. Al-Sarray, R. Hussein, A. Al-Hafidh, and I. Al-Rayahi, “Vitamin d deficiency associates with disease severity
in rheumatoid arthritis patients,” Al-Mustansiriyah Journal of Science, vol. 33, no. 5, pp. 33–38, 2023. doi: 10.
23851/mjs.v33i5.1310.

[26] N.-B. Tudorachi, luliana Eva, C. G. Dascalu, R. AL-Hiary, B. Barbieru, M. Paunica, C. Motofei, and A.-C. Moraru,
“The influence of serum calcium and magnesium levels in the radiological evolution of knee osteoarthritis,” Journal
of Mind and Medical Sciences, vol. 7, no. 2, pp. 217–226, 2020. doi: 10.22543/7674.72.P217226.

[27] P. Xin, L. Jie, Q. Cheng, D. Bin, and C. Dan, “Pathogenesis and function of interleukin-35 in rheumatoid arthritis,”
Frontiers in Pharmacology, vol. 12, p. 655 114, 2021. doi: 10.3389/fphar.2021.655114.

[28] A. Sharabi, M. Tsokos, Y. Ding, T. Malek, D. Klatzmann, and G. Tsokos, “Regulatory t cells in the treatment of
disease,” Nature Reviews Drug Discovery, vol. 17, no. 11, pp. 823–844, 2018. doi: 10.1038/nrd.2018.148.

[29] L.-C. Su, X.-Y. Liu, A.-F. Huang, and W.-D. Xu, “Emerging role of il-35 in inflammatory autoimmune diseases,”
Autoimmunity Reviews, vol. 17, no. 7, pp. 665–673, 2018. doi: 10.1016/j.autrev.2018.01.017.

[30] M. Filková, Z. Vernerová, H. Hulejová, K. Prajzlerová, D. Veigl, K. Pavelka, J. Vencovskỳ, and L. Šenolt, “Pro-
inflammatory effects of interleukin-35 in rheumatoid arthritis,” Cytokine, vol. 73, no. 1, pp. 36–43, 2015. doi:
10.1016/j.cyto.2015.01.019.

[31] L. Šenolt, B. Šumová, R. Jandová, H. Hulejová, H. Mann, K. Pavelka, J. Vencovskỳ, and M. Filková, “Interleukin
35 synovial fluid levels are associated with disease activity of rheumatoid arthritis,” PloS One, vol. 10, no. 7,
e0132674, 2015. doi: 10.1371/journal.pone.0132674.

[32] W.-D. XXu, L.-C. Su, C.-S. He, and A.-F. Huang, “Plasma interleukin-38 in patients with rheumatoid arthritis,”
International Immunopharmacology, vol. 65, pp. 1–7, 2018. doi: 10.1016/j.intimp.2018.09.028.

[33] Z. Hao and Y. Liu, “Il-38 and il-36 target autophagy for regulating synoviocyte proliferation, migration, and
invasion in rheumatoid arthritis,” Disease Markers, vol. 2021, 2021. doi: 10.1155/2021/7933453.

[34] M. Abassifard, H. Khorramdelazad, S. Rezaee, and A. Jafarzadeh, “Higher circulating concentration of interleukin-
38 in patients with knee osteoarthritis: Its association with disease severity,” Iranian Journal of Allergy, Asthma
and Immunology, vol. 20, no. 1, p. 114, 2021. doi: 10.18502/ijaai.v20i1.5418.

[35] L. Mercurio, M. Morelli, C. Scarponi, E. Z. Eisenmesser, N. Doti, G. Pagnanelli, E. Gubinelli, C. Mazzanti, A.
Cavani, M. Ruvo, C. A. Dinarello, C. Albanesi, and S. Madonna, “Il-38 has an anti-inflammatory action in psoriasis
and its expression correlates with disease severity and therapeutic response to anti-il-17a treatment,” Cell Death
& Disease, vol. 9, no. 11, p. 1104, 2018. doi: 10.1038/s41419-018-1143-3.

https://mjs.uomustansiriyah.edu.iq DOI: https://doi.org/10.23851/mjs.v35i3.1393

https://doi.org/10.1016/j.jtemb.2023.127145
https://doi.org/10.3390/ijerph19159042
https://doi.org/10.1136/gut.52.suppl_7.vii1
https://doi.org/10.22159/ajpcr.2020.v13i4.36759
https://doi.org/10.23851/mjs.v33i5.1310
https://doi.org/10.23851/mjs.v33i5.1310
https://doi.org/10.22543/7674.72.P217226
https://doi.org/10.3389/fphar.2021.655114
https://doi.org/10.1038/nrd.2018.148
https://doi.org/10.1016/j.autrev.2018.01.017
https://doi.org/10.1016/j.cyto.2015.01.019
https://doi.org/10.1371/journal.pone.0132674
https://doi.org/10.1016/j.intimp.2018.09.028
https://doi.org/10.1155/2021/7933453
https://doi.org/10.18502/ijaai.v20i1.5418
https://doi.org/10.1038/s41419-018-1143-3
https://mjs.uomustansiriyah.edu.iq
https://doi.org/10.23851/mjs.v35i3.1393

