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Abstract

The current study attempts to find potentially clinically relevant inflammatory mediators in
synovial fluid (SF) samples from knee osteoarthritis patients (OA). Prior to surgery, the
radiographic riskiness of OA, the ache of knee, and role of 34 OA patients
bearing“unicompartmental™ (UC) and "bicompartmental” (BC) arthroplasty of knee were
astimated, and samples of (SF) were tested for a wide range of flaming moderators,
involving“interleukins™ (ILs), “interferons” (IFNs), "C-X-C" pattern ligand chemokines
(CXCLs), and developed factors (nerve developed factor; NGF different inflammatory markers
have been shown to have significant variations in SF levels. BC OA had meaningfully higher
condensations of "IL-7, IL-8, IL-10, IL-12, IL-13, IFN-, VEGF, and CXCL" than UC OA.
Important relations among OA riskiness and "IL-6, IL-8, IFN-, SCGF-, VEGF, and CXCL1"
were discovered using correlation analyses. The raises in anti- (IL-10, IL-13) and pro-flaming
"IL-7, 1L-12, IFN-"cytokines and developed factors "SCGF-, VEGF", were found to be
significantly linked to knee pain. Higher levels of "IL-6, IL-10, IL-12, IL-13, IL-18, NGF,
SCGF-, VEGF, and CXCL9" were linked to worse knee activity. Finally, the present
investigation supplies a wide profile of synovial flaming moderators in OA of the knee and
recognizes cytokines with possible clinical utility. In reality, five of the moderators studied "IL-
10, IL-12, IL-13, SCGF-, and VEGF" have a strong relationship with ache and role of knee.
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Introduction

Osteoarthritis represents one of the most common reasons of chronic ache (OA). Clinically
related OA affects approximately 250 million people worldwide[1]. OA is considered to be a
non-flaming "wear and tear" condition that results in the lack of joint cartilage, although a lot
of patients with OA show symptoms of inflammation likebulge and outpouring of joint. Recent
research shows that inflammatory pathways performan important function in the
pathophysiology of OA. Synovial flaming is related to the progress of OA disease in animals
and humanbings [2,3]. Furthermore, it is indicated that "in OA joints, mononuclear cells such
as T-cells and macrophages penetrate the synovial membrane (SM), and pro-flaming
moderators levels in external blood and synovial fluid (SF) samples are elevated” [4-
7].Expression of proteolyticenzymes such as matrix metalloproteinases is caused by raised
release of flaming cytokines and chemokines which leads to cartilage collapse [8].Therefore, a
primary mediator of OA pathogenesis is called low-grade joint inflammation. We recently
discovered that CD14+ macrophages represent the most common cell type in single-partition
SM samples.

To help in the diagnosis of OA, radiography is regularly used. One approach widely used to
determine the seriousness of cases[3] is the Kellgren-Lawrence (KL) classifying system of
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radiographic OA. (UC) OA.Bicompartmental (BC) OA, on the other hand, is characterized by
the presence of both "CD14+ and CD4+ Tcells", for instance, "CXCL1, eotaxin, interferon
(IFN)-, interleukin (IL)-7, IL-8, IL-9, IL-12)"[5]. However, the therapeutic value of particular
flaming moderators and cell forms is unknown. Inflammatory moderators tend to be utilized in
the progress of OA-related ache through immune and nervous system interactions, in addition
to causing articular cartilage loss. 1L-6 and tumor necrosis factor a (TNF a) which results in
environmental sensitivity of joint nociceptors in empirical samples of OA which results in
abnormal pain [9,10].

Moreover, OA-prompted term of "the chemo-attractant molecule C-C motif ligand 2 CCL2"
can immediately encourage hurt neurons through joining to "neuronal C-C chemokine" sense
organs kind2 "CCR2" that contribute to ache. In OA mouse models, knocking out the
"CCL2/CCR2" axis consequentially posponded the onset of relaredache conducts [11].

In addition, the expression of nerve and vascular endothelial developed factor (NGF) developed
factors is impacted via OA-related joint flaming (VEGF). NGF can raise TRPV1 (transitoryt
sense organs possiblecation channel” subdivision of famly member (1) and "sodium channel
expression on essential sensitive afferents, leading to the liberation of related gene peptides P
and Calcitonin (CGRP) [12,13], that is linked to increased pain in OA [14]. The term "VEGF"
in chondrocytes has been documented to be a basic characteristic of OA, in contrast to
"rheumatoid arthritis(RA)"[13], and pharmacological inhibition of "VEGF" sense organs(1) has
leaded to decreased related ache activity in empirical samples of OA [15].

Inspite of the growing body of proof related to the ache and flaming in OA empirical samples
and the persuasive proof that flaming moderators have a key role in OA pathogenesis, just a
few clinical investigationsexamined the interconnection among synovial flaming moderators
and the che and role ofOA[16-19]. However, clinical evidence in the analysis of “cellular and
molecular" studies of flaming signs is crucial for finding out the reasons behind the
complicated pathophysiology of OA ache. The aims of the present investigation are: (1)
planning the cytokine profile of knee OA; and (2) evaluate the relationships among cytokine
condensation and clinical parameters such as OA strength, ache, and role.

According to our information, this study represent the first study in wchich a wide range of
"synovial cytokines" in relation to the clinical manifestations of knee OA patients are taken into
consideration. In summary, five cytokines have been identified as being significantly linked to
OA-promped knee ache and weakness, and they may be bases for medicinal methods to remedy
the painfulsymptoms of knee OA.

Materials and methods

Patients and control

Between December 2020toJanuary 2021, 34 knee osteoarthritis patients, between the ages of 45
and 65 years were admitted to the Al-Hussein Teaching Hospital/Kerbala and were diagnosed
in the same hospital by joints doctor.

Specimen Collection

At the time of the procedure, SF samples were taken. Before the arthrotomy, an aspiration
needle was employed to remove SF. Before additional treatment, the patterns are hold
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attempreture of -80 C n sterilized tubes.

One to three hours were requested between gathering the sample and theircryopreservation.
The "Pro-Human Cytokine Multiplex Assay (Bio-Rad, Munich, Germany)" was utlized to
assess the cytokine profile of SF patterns according to the instructions of manufacturer. The
next flaming moderators were investigated employing the Luminex 200 method: "IL-1 alpha,
IL-1, IL-2, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-12, IL-13, IL-15, IL-16, IL-17, IL-18,
inhibitory leukemia factor (LIF), macrophage colony stimulating factor(M-CSF), macrophage
flaming protein (M (CTACK) Bio-Plex Manager version 5.0" was utilized to process the data
(Bio-Rad, Munich, Germany).By comparison to the standard curve, cytokine and chemokine
concentrations were measured. The sensitivity was <5 pg/mL for the multiplex package.

Clinical assesment

The radiographic riskiness of OA anteroposterior radiographs of the symptomatic knees was
measured utilizing the K&L rating approach (0-4) through similar practiced orthopedic
surgeon. Furthermore, it is referred to that "the 12-item self-managed Oxford Knee Score
(OKS-12) [20] and "the 11-point (0-10) numerical ranking grade (0 = no pain; 10 = worst
pain)" were employed to assess knee ache and role before the surgery.

Statistical analysis

The mean, standard deviation (SD), and range are used to express descriptive demographic and
clinical parameter statistics and flaming marker SF condensation as well.The D'Agostino&
Pearson omnibus normality test was used to determine the Gaussian distribution of cytokines.
The t-test of Unpaired Student was used to examine discrepancies among"UC and BC OA" in
cytokine levels, demonstrating Gaussian distribution. In the case of cytokines that display no
Gaussian distribution,To investigate distinctions throughout"UC and BC OA", the Mann-
Whitney U test was performed.The Kruskal-Wallis test , that was followed up by Dunn's
double compare test, was employed to find out the differences between cytokine condensations
in the whole investigation of people's SF samples according to the non-parametric distribution
of cytokines. The Spearman degree relation coefficient was utilized to look at the relationships
between the K&L ranking, the numerical ranking grade (NRS), and the OKS-12 inflammatory
mediators. Both p-values represent two-appended, and a statistically significant p-value of less
than 0.05 was taken into account. The statistical findings was fulfilled utilizing"Prism version
6.01 software (GraphPad Software Inc., La Jolla, CA, USA)".

Findings and Discussion

Demographic study

In summary, the whole 34 patients who are 58.8% female and 41.2% male, took part in
current research. Table 1 summarizes the demographic and clinical characteristics of the
sample population. In 14 patients, UC OA was discovered, while 20 others had BC OA. Body
mass index (BMI) and mean age (SD). BMI (SD) mass indexes were 67.38 (10.48) and 30.74
(5.78) kg/m2, correspondingly. There were not importand variations in age or BMI between
UC and BC OA. The K&L scores extended from Il to IV on a scale of one to four.

The popularity of "UC OA" patients who are 64.3%, had a K&L score of 3. "BC OA", on the
other hand, was scored K&L 4 in 63.2 percent of the patients. The average pain in the knee was
"7.12 (2.29), and the OKS-12 was 35.15 (7.68)".
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No statistical relevant variationswere presentedin "K&L, NRS, or OKS-12" scores between
"UC and BC OA", as shown through the t-test of the students.

Table 1: The relationship among flaming moderators in the SF and clinical parameters
has been studied.

Mediator Concentration in SF [pg/mL] K&L Score E?{ge([[)):u[.)l; OKS, (Pt. 12-60)
Mean + SD (Range) r p r p r p
IL-6 2774+ 3687 (7.2-1666.4) 057 00%* 02 018 04 0017
IL-7 353131 (145-69.7) 026 014 039 0023* 021 023
IL-8 405.1 6949 (13.2-3419.8) 047  0006™ -0.04 081 010 059
IL-10 354 £165(13.7-883) 02 021 047 0005% 035 0047
IL-12 284141505 (123.8-786.8) 02 02 047 0005* 036 0037
113 382+166(165-97.1) 020 028 047 0005* 043 0012
IL-15 9.1+42(28-227) 014 045 020 026 017 036
IL-16 11224+7574(378242563) 028 011 -016 038 029 010
I-18 1008 +53.6 (43-321.6) 04 045 010 0% 03 0043
BNGF 9.6+29(54-203) 000 060 005 09 040 0021*
[ENy 1427 £ 733 (45.5-406.9) 035 009* 035 004* 03 005
[FNa2 1264 + 2140 (80.92-175.7) 020 026 012 04 027 013

The di-di concentration levels were found to vary dramatically in the multiplex sample.Flaming
signs in samoles of SF from knee OA patients "Kruskal-Wallis test, **** p 0.0001". There
were no varieties in the medium concentrations of anti-flaming interleukins "IL-10, IL-13" and
pro-flaming interleukins (IL-6). When contrasting"UC and BC OA", significant differences in
cytokine grades were found for the next moderators :"IL-7, IL-8, IL-10, IL-12, IL-13,
IFNVEGF, and CXCL11" (Table 2). In the SF patterns of patients with BC OA, all mediators
were higher, and six of them had pro-flaming properties "IL-7, IL-8, IL-12, IFN-VEGF,
CXCL1".

Table 2.Dierent cytokine patterns in ""UC and BC OA™

| UCoA BCOA
Mediator Median IQR) Median (IQR) priale
17 BUBIRK e84 AL
IL$ RI86) 1B 6155 3%0°
140 WOGHG K067 L0047
I W78 I5EBIABY 00
L3 BRDB A0 R5400%51) 0254*
Iy MIB3%166)  186(030 1870 049°
ViGE WRILUR)  185(1556, 3408 D018’
ot FOMOD) 11190584 L0097

Significant differences in concentration levels between UC and BC OA wereobserved for the presented inflammatory
mediators using Mann-Whitney U test. Concentration levels are presented as median (IQR) in pg/mL and were
calculated by reference to the standard curve. The sensitivity of the multiplex kit was < 5 pgfmL. Sigrificant
differences are indicated with asterisks: * p < 0.05; " p < 0.01. IL = inferleukin; [FN = interferon; VEGF = vascular
endothelial growth factor; C-X-C motif ligand 1 = CXCLL, 1QR = interquartile range.

The intensity of OA (K&L scores), knee ache (NRS), and its role were all linked to SF
concentrations of various inflammatory mediators (OKS-12). The data are summarzed in Table
(2). In summary, the relation analysis of Spearman reflected important(weak-moderate)
relationships among OA riskiness and "IL-6, IL-8, IFN-, SCGF-, VEGF, and CXCL1". The
strongest combinations throughK&Lscores and flaming moderator degres were found for "IL-8
(r=10.4723, p = 0.0055 **) and CXCL1 (r = 0.4931, p = 0.0035 **)". Non-flaming "IL-10, IL-
13" and pro-flaming "IL-7, IL-12, IFN-" cytokines "IL-7, 1L-12, IFN-" and developed factors

"SCGF-, VEGF" were found to be significantly linked to
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knee ache levels. Moderate associations "** p 0.01" were found for "IL-10, IL-12, IL-13, and
VEGF". The NRS grades had no relation to "IL-6 or TNF alpha levels. NGF, SCGF-, VEGF,
CXCLY, IL-6, IL-10, IL-12, IL-13, IL-18, NGF, SCGF-, VEGF, CXCL9". When inflammatory
mediators were joined with knee function "OKS-12", the following cytokines were found to
have significant associations. In a nutshell, five of the flaming moderators studied "IL-10, IL-
12, IL-13, SCGF-, and VEGF" were found to be momentouslyrelated with both "NRS and
OKS-12" grades, suggesting that they play a clinically significant role in knee OAA
pathophysiology (Figure 1). "SCGF- and VEGF", two growth factors, were also linked to the
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Figur 1: Inflammatory mediators and clinical parameters have significant associations.

The present investigaton suppliesa comprehensive profile of synovial flamingmoderatorsin
knee OA and recognizes the clinical importance of cytokines. The OA-prompted flaming
sequence is described by a broad range of "anti- and pro-flaming cytokines™ and developed
factors as well.Investications on "the cellular and molecular” interconnection through joint sore
and cartilage degradation in the pathophysiology of OA have been conducted. Pro-
flamingmoderarors involving”IL-1, TNF alpha, IL-6, IL-15, IL-17, and IL-18" have been
shown to damage metabolic homeostasis by supporting catabolic procedures and enzymatic
cartilage degeneration [21,22]. In opposite, just a few investigations have looked into the
connection between articular flaming mechanisms and ache in patients with knee OA.
Nonetheless, patients’ most pressing health problem is incapacitating pain.

Expermint's pain models have shown that cytokines have both direct and indirect pro-
nececiptiveeffects[23]. On the one side, cytokine receptors, such as joint noceciptors, reflected
sensory neuron proportions and triggered pain transmission. Cytokines, on the other hand,
enable other neuroactive inflammatory mediators (such as prostaglandin) to be released,
resulting in pain and sensitization [21,24,25].

http://annalsofrscb.ro



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 01 - 07
Received 25 April 2021; Accepted 08 May 2021.

References

1.

10.

11.

12.

13.

Hay S I, Abajobir A A, Abate K H, Abbafati C, Abbas K M, Abd-Allah F, Abdulkader R S,
Abdulle A M, Abebo, T A and Abera S F (2017) A systematic analysis for the Global Burden of
Disease. Lancet 390, 1260-1344.

Roemer F W,Guermazi A, Felson D T, Niu J, Nevitt M C, Crema M D, Lynch J A, Lewis C E,
Torner Jand Zhang Y (2011) Presence of MRI-detected joint eusion and synovitis increases the
risk of cartilageloss in knees without osteoarthritis. Ann. Rheum. Disease 70, 1804-18009.

Wang Q, Rozelle A L, Lepus C M, Scanzello C R, Song JJ, Larsen D M, Crish J F, Bebek G, Ritter
SY and Lindstrom T M (2011) Identification of a central role for complement in osteoarthritis. Nat.
med. 17, 1674-1679.

Bondeson J, Blom A B, Wainwright S, Hughes C, Caterson B and van den Berg W B (2010) The
role of synovialmacrophages and macrophage-produced mediators in driving inflammatory and
destructive responses in osteoarthritis. Arthritis Rheum. 62, 647-657.

Moradi B, Rosshirt N, Tripel E, Kirsch J, Barie A, Zeifang F, Gotterbarm T and Hagmann S (2015)
Unicompartmental and bicompartmental knee osteoarthritis show dierent patterns of
mononuclearcell infiltration and cytokine release in the aected joints. Clin. Exp. Immunol. 180,
143-154.

Moradi B, Schnatzer P, Hagmann S, Rosshirt N, Gotterbarm T, Kretzer J P, Thomsen M, Lorenz H
M, Zeifang F and Tretter T (2014) Analysis of frequency and phenotype in synovial membrane,
synovial fluid and peripheral blood. Arthritis Res. Ther. 16, R97.

Scanzello C R (2017) Chemokines and inflammation in osteoarthritis: Insights from patients and
animal models. Journal of Orthop. Res. 35, 735-739.

Bondeson J, Wainwright S D, Lauder S, Amos N and Hughes C E (2006) The role of synovial
macrophages and macrophage produced cytokines in driving aggrecanases, matrix
metalloproteinases and other destructiveand inflammatory responses in osteoarthritis. Arthritis Res.
Ther. 8, R187.

Richter F, Natura G, Loser S, Schmidt K, Viisanen H and Schaible H G (2010) Tumor necrosis
factor causespersistent sensitization of joint nociceptors to mechanical stimuli in rats. Arthritis
Rheum. 62, 3806-3814.

Brenn D, Richter F and Schaible H G (2007) An inflammatory mechanism of joint pain. Arthritis
Rheum. 56, 351-359.

MiotlaZarebska J, Chanalaris A, Driscoll C, Burleigh A, Miller R E, Malfait A M, Stott B and
Vincent T L (2017) CCL2 and CCR2 regulate pain-related behaviour and early gene expression in
post-traumatic murineosteoarthritis. Osteoarthr. Cartil. 25, 406-412.

Thakur M, Dickenson A H and Baron R (2014) Osteoarthritis pain: Nociceptive or neuropathic.
Rev. Rheumatol. 10, 374-380.

Walsh D A, McWilliams D F, Turley M J, Dixon M.R, Franses R E, Mapp P I and Wilson D (2009)
Angiogenesisandnerve growth factor at the osteochondral junction in rheumatoid arthritis and
osteoarthritis. Rheumatology 49, 1852—-1861.

http://annalsofrscb.ro 6



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 01 - 07
Received 25 April 2021; Accepted 08 May 2021.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Lane N E, Schnitzer T J, Birbara C A, Mokhtarani M, Shelton D L, Smith M D and Brown M T
(2010) Tanezumabfor the treatment of pain from osteoarthritis of the knee. N. Engl. J. Med. 363,
1521-1531.

Das V, Kc R, Li X, O-Sullivan I, van Wijnen A J, Kroin J S, Pytowski B, Applegate D T, Votta-
Velis G and Ripper R L (2018) Blockade of Vascular Endothelial Growth Factor Receptor-1 Gene
Rep. 11, 94-100.

Ren G, Lutz I, Railton P, Wiley J P, McAllister J, Powell J and Krawetz R J (2018) Serum and
synovial fluid cytokine profiling in hip osteoarthritis: Distinct from knee osteoarthritis and
correlated with pain. BMC Musculoskelet. Disord. 19, 39.

Radojcic M R, Thudium C S, Henriksen K, Tan K, Karlsten R, Dudley A, Chessell 1, Karsdal M A,
Bay-Jensen A C and Crema M D (2017) Biomarkerof
extracellularmatrixremodellingC1Mandproinflammatorycytokine interleukin 6 are related to
synovitis and pain in end-stage knee osteoarthritis patients. Pain 158, 1254-1263.

Orita S, Koshi T, Mitsuka T, Miyagi M, Inoue G, Arai G, Ishikawa T, Hanaoka E, Yamashita K and
Yamashita M (2011) Associations between proinflammatory cytokines in the synovial fluid and
radiographic grading and pain-related scores in 47 consecutive patients with osteoarthritis of the
knee. BMC Musculoskelet.Disord. 12, 144.

Leung Y Y, Huebner J L, Haaland B, Wong S B S and Kraus V B (2017) Synovial fluid pro-
inflammatory profile diers according to the characteristics of knee pain. Osteoarthr. Cartil. 25,
1420-1427.

Kellgren J H and Lawrence J S (1957) Radiological assessment of osteo-arthrosis. Ann. Rheum.
Dis. 16, 494-502.

Naal F D, Impellizzeri F M, Sieverding M, Loibl M, von Knoch F, Mannion A F, Leunig M and
Munzinger U (2009) The 12-item Oxford Knee Score: Cross-cultural adaptation into German and
assessment ofits psychometric properties in patients with osteoarthritis of the knee. Osteoarthr.
Cartil. 17, 49-52.

Schaible H G (2012) Mechanisms of chronic pain in osteoarthritis. Curr. Rheumatol. Rep. 14, 549
556.

Wojdasiewicz P, Poniatowski £ A and Szukiewicz D (2014) The Role of Inflammatory and Anti
Inflammatory Cytokines in the Pathogenesis of Osteoarthritis. Mediat. Inflamm. 19, 2014.

Schaible H G, von Banchet G S, Boettger, M K, Brauer R, Gajda M, Richter F, Hensellek S, Brenn
D and Natura G (2010) The role of proinflammatory cytokines in the generation and maintenance
of joint pain. Ann. N.Y. Acad. Sci. 1193, 60-69.

Timo A N, Nils R, Jiji A Z, Tobias R, Reza S, Elena T, Tilman W, Marcus S, Sébastien H and

Babak Moradi (2019)Synovial Cytokines Significantly Correlate with Osteoarthritis-Related Knee
Pain and Disability: Inflammatory Mediators of Potential Clinical Relevance.J. Clin. Med. 8, 1343.

http://annalsofrscb.ro



