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Abstract

Background: Osteoarthritis (OA) is the most comrd@eases of joints that affect almost all peoplerdth -6th decade. Traditionally it has been
classified as a degenerative disease. Recentlg tha&s been a great interest in its pathogenesis. sthdy was conducted to analyze its
pathogenesis especially the role of cyto-chemokines

Methods: This study was conducted at Aware Globaesgital, Hyderabad, India. 100 patients of différgnade of OA (Histology and
arthroscopically proven) were selected as cased@dgatients who never had joint pain, swellind agstricted range of motion were selected
as control group. Synovial fluid analysis was dasig ultrasensitive MSD multiplex ELISA system.t®avas subjected to a one-way analysis
of variance using a post hoc Student's Newman-Kests

Results: Analysis of cell free synovial fluid (Tal2¢ by ultrasensitive MSD multiplex ELISA showed coteig increase in pro-inflammatory cyto-
chemokines (RANTES, IL- 1 beta, IFN-beta, IL-6, TNFaalfL-8,) and pro-inflammatory MMPs (MMP-1,MMP-3 and MMPith increase in severity
of OA. Anti-inflammatory cyto-chemokines showed sfgr@int decrease with progression of OA (IL-10, IL-12@r@l IFN-gama).

Conclusion: Our study suggests that OA is linkedhwncreased levels of proinflammatory cyto-chemeki, particularly those cytokines

associated with TLR3 activation. Inflamamatory egteemokines are detected at early stages of OAlegri.
Clinical relevance: Inflammatory cyto-chemokines te target of therapeutics in early OA to previsnprogression.
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INTRODUCTION

Osteoarthritis (OA) is characterized by progressi@amage to
articular cartilage resulting from complexinteraction of

mechanical, genetic and metabolic factors with e role of

inflammatory molecules. There has been a greatrastein

understanding of pathogenesis of osteoarthritisecent years
and now it is no longer considered a ndiammatory

disease. Age is the most important independetdrfaather being
the trauma, malalignment and genetics. Water corged other
constituents like chondritin sulfate to keratin fatd ratio and
activity of degradative enzymes are different inteoarthritic

cartilage from aging cartilage. With aging cartdagenescence
occurs, but osteoarthritis is more than mere agingartilage. In

the last decade there has been a flood of stgdiesfying the roll

of inflammation in osteoarthritis.

Normal synovial joint can withstand stresses ofnmadr
routine activities for life time without developirgteoarthritis:?
Why some patients do develop OA early in their &fed why do
some patients progress to advanced OA faster thzar? Thus
age and mechanical factors might play a role butatdy not
solely responsible. So osteoarthritis can be censitias failure of
tightly regulated remodeling by chondrocytes betwegnthesis
and degradation of cartilage matrix. We think
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osteoarthritis as end result of many different patys initiated
by factors like age, trauma etc, mediated by inffetory
molecules and landing up in joint destruction. T$tisdy deals
with the role of different inflammatory moleculesdainnate
immunity in pathogenesis of osteoarthritis.

METHODSAND MATERIALS

This study included 100 patients who presented uo o
outpatient department at Aware Global Hospital (AG¥th knee
pain in June 2012. Inclusion criteria were stridtbfiowed and
study included biopsy proven patients of osteodighiDefinition
of primary osteoarthritis was observed accordingAtmerican
College of Rheumatology classification criteria @A [3]. Mean
age was 63.4 years (47 to 87 years). Average BMpatients was
27.89 (21 to 37.33). Exclusion criteria were pdtienith post
traumatic, post infective and inflammatory artlsiti crystal
deposition and other metabolic diseases. No atitBi@nd anti-
inflammatory drugs were given to patients 5 daysrpgo synovial
fluid sample collection. Antero-posterior, lategald skyline views
of the knee were taken in all cases. Kellgren- lemge system
[33] was used for radiological grading of osteodatith This is a
simple system based on joint space narrowing, phktges, bone
ends sclerosis and deformity. Thirty % patients3@)=were of
grade 4, 18% (n=18) were of grade 3, 27% (n=27pweémgrade 2
and 25% (n=25) patients were graded as grade ldiddrpatients
without any evidence of osteoarthritis (who nevad loint pain,
swelling, restricted range of motion and radiolagievidence of
arthritis on x ray) were taken as control. Bothesaand control
were selected from the same population (Andhragtadindia).
Mean age of control group was 62 years (50-80 yedwgerage
BMI of control group was 27.2 (24 — 52). Synovi&id was
collected from knee joint in all patients during
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Table 1: No. of patientsin different grade of osteoarthritis.

Grade Score No. of patients
1 1-3 25
2 4-7 27
3 8-10 18
4 11-15 30
Table 2: Analysisof different cyto-chemokinesin synovial fluid
RANTES IFN- bete IL-6 TNF-alfa IL-8 IL-1bet: IFN-alfa IL-10  IL-12 MMP 12 MMP 3 MMP1
Mean Value
in synovial fluid 390 100 100 1 10 .35 4.65 6.2 4 1500 2,10000 3,90040
Pg/ml (Control)
Mean Value
in synovial fluid
Pg/ml 140 4500 260( 7.5 180 3.4 .65 2.& 1 4500 7,40000 6,80000
(Grade 4 osteoarthritis)
P value <.001 <.001 <.01 <.01 <01 <.01 <.001 <.05 <.01 <.01 <.01 <.01
arthroscopy.  Radiological ~ findings ~ were  confirmed Plasma cells: (two blind scores, (score 0 is lowest
arthroscopically and synovial biopsy was sent for

Histopathological examination to rule out othergtiases. All
Histopathological slides were formalin fixed, pdiraf
embedded and H & E stained. Synovial fluid was @rachfor
cytology and biochemical analysis. Analysis of pro-
inflammatory cyto-chemokines in grade-specific Oyaavial
fluid using ultrasensitive MSD multiplex ELISA sgsh was
done. Data was subjected to a one-way analysisanance
using a post hoc Student's Newman-Keuls test. #&lthic
committee approval was taken for the project at AGH

RESULTS

expression) and (score 3 is highest expression).
Polymorphonuclear cells (PMCs): (two blind scolsspre
0 is lowest expression) and (score 3 is highestesgon).

Analysis of cell free synovial fluid (Table 2) by
ultrasensitive  MSD multiplex ELISA showed consisten
increase in pro-inflammatory cyto-chemokines, RANTHL-
lbeta, IL-8, IL-6, TNF-alfa, IFN-beta and pro-infianatory
MMPs-1,3 and 9 with increase in severity of OA. iAnt
inflammatory cyto-chemokines showed significant rdase
with progression of OA (IL-10, IL-12p70 and IFN-gajn

Cytological and biochemical examination was notPISCUSSION

contributory except mild to moderate leukocytosis.
Arthroscopy confirmed the radiological grading ih @atients.
Histopathological examination of synovium includéding

layer hyperplasia, degree of vascularity, lymphagdregates,
presence of plasma cells and polymorphonuclearole&s.
Scoring system described below was used to grage
inflammation. (Table 1)

Mean synovial lining layer thickness/hyperplasieofs:
1 =mean of 1-2 cell layers, 2 = mean of 3-5 cslétg, 3 =
mean of >5 cell layers).

Vascularity of the sub lining layer: (two blind ses,
(score 0 is lowest expression) and (score 3 isdsigaxpression).

Global cellular infiltration of the sub lining laye(two
blind scores, (score 0 is lowest expression) amorés 3 is
highest expression).

Presence/absence of lymphoid aggregates: (absent
score 0 and present —scorel).

Osteoarthritis results from disruption of homeadstas
between synthesis and degradation of extra celtakrix (ECM)
of cartilage. Aging, trauma either directly fronjury or indirectly
from deformity (biomechanical disadvantage) arerttaén inciting
events. As age advances chondrocyte function amidxnchanges.

tioxidative insult and decreased level of growth dadeads to

decreased matrix synthesis [34]. Structural disathge in form of
malalignment or loss of meniscal tissue / ligamaxity ultimately

leads to unequal load distribution and conseque@#. This

seems to be oversimplification of its pathogenebisthe last

decade extensive research has evolved the signtificsle of

inflammatory cyto-chemokines in the propagationcede leading
to OA. This is not well understood that how do oihatytes

respond to mechanical stimuli? There may be changes
transcription, translation and post-translationelethat lead to
degradation of matrix [7,11,37]. It has been obsérthat increased
mechanical stress can lead to increased producfifree oxygen

radicals and decreased synthesis of proteoglydauns $peeding
senescence of chondrocytes [22].
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Using modern techniques many researchers have stblished
role of inflammatory mediators in OA. Associatioh @-reactive
protein (CRP) with progression of knee OA has bseggested
[35,26]. Many authors have reported synovial inflaation in the
early phase of OA [12,6]. Here it should be underdt that
although synovitis plays a key role in setting up @A but

inflammation also affects chondrocytes and othetspaf joint

like menisci and cartilage. Whatever be the ini@aént (trauma,
aging etc.), the inducing event sets in patholdgitdammatory
response that causes severe joint damage. Nowi@uesises that
what are the pathways and driving forces that lgedinducing
event to advanced changes of OA. Fotini Kostopowbal [9]

proposed central role of sterol regulatory eleni@nding proteins
(SREBPSs) in the pathogenesis of OA. They suggeB@E-beta
induces SREBP-2 pathway activation
phosphoinositide -3-kinase (PI3K) and integrin af{ITGAV),

which plays a key role in OA. Anna Koskinen [4] died role of
adiponectin in OA and proposed that adiponectin iated
cartilage damage and induces production of pr@mfhatory and
catabolic factors through mitogen activated protdimase
pathways. This is now clear that many pathways teatl to
progression of OA are mediated by cyto-chemokiriks IL-

1beta, TNF alfa, Nitric oxide (NO), and complem€i3$,1,27,5].

Association of IL-1beta with joint narrowing [10ha
that of uric acid with synovial fluid IL-1beta arid-18 [8] also
indicates role of inflammation and symptoms of @Qikg et al
[20] demonstrated high level of IL-1alfa, IL-2, IL-15&MIP-
lalfa (Macrophage inflammatory protein-1 alfa) amsliP-7 in
early OA as compared to control. Role of cyto-chkimes as
mediators of OA has been reported by many workestgbly
are IL-6 and TNF-alfa [36], IL-7[30], IL-6 [16], H15 [32],
TNF-alfa [31], RANTES [15], IL-18 [25] and IL-1 [38Role
of complement in OA was suggested by Qian Wand %
Proteomic and transcriptomic analysis of synowiaidf of OA

patients showed expression and level of complemsnt
In this study using

abnormally high in OA patients.
ultrasensitive MSD multiplex ELISA we demonstratedrease
in pro-inflammatory cyto-chemokines and decreaseaiti-
inflammatory cyto-chemokines in synovial
increasing severity of OA (confirmed by arthroscopgpd
histology). One interesting finding was elevatedeleof pro-

inflammatory cyto-chemokines from early stage of ,OA;

particularly those associated with toll like reca@pt3 (TLR-3)
activation (TNF-alfa, IL-6, IL-1 beta etc). Our fimg indicates
vital role of TLR-3 in development and progressiain OA.

Another interesting finding was increased levelMif1P 1,3

and 9 in synovial fluid. Thus there can be a cliogerplay of
destructive enzymes MMP 1,3,9 and pro and antaimfhatory
cyto-chemokines in synovial fluid of OA.

TLR are pattern recognition receptors that corfferihnate
immunity and respond to conserved pattern introdumebacteria,

fungi and viruse§”' Apart from pathogen associated molecular
pattern (PAMP) another group known as damage as®goCi

molecular pattern (DAMP) activate toll like recegsto Extra
cellular matrix (ECM) derived DAMP includes fibrocten ™

hyaluronic acid and tenascin?t%! Mollen et al*? proposed the
theory of damage signaling. During stress injuryngna@amage
associated molecules are released from degradatioBCM.

Fibronectin can induce the production of pro-inflaatory cyto-
chemokines including TNF-alfa, IL-beta, MMP-1 an#*8These
observations support our findings of role of prammatory
chemo-cytokines in OA. Kuroki et al

through  phospho,

fluid  with 6.

[19] demonstrated up regulation of TLR-2 and 4 at sdés
osteoarthritic cartilage lesions. Many recent sgdilso support
role of these receptors in inducing catabolic resps in
chondrocytes [14,18,19,21,23]. In our study we fbimportant
role of ligands that act upon Toll like receptorainty TLR-3
receptors. Thus development of OA is complicateédrpiay of
cyto-chemokines and TLRs. These cyto-chemokines Tasid
like receptors can be target of therapeutics inye@A to
prevent its progression.
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