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CITOKINI U REUMATOIDNOM ARTRITISU 1 OSTEOARTROZI
CYTORINES IN RHEUMATOID ARTHRITIS AND OSTEOARTHROSIS
Ljiljana PETROVIC -RACKOYV

Sazetak - Cilj strazivanju je do se ulvedi kliniéki enaéaj citoking faklora nekroze tumora-alfa (INF-alla), imerleukina (TL)=12, [L-13
[ 11.-18 u procem aktivnost reumatoidnog artritisa. Kod 64 bolesnika ocenjena je aktivnost bolesti pomodu indeksa Divease Activity
Score 28 1 odredene su koncentracije citokina u uzorcima seruma | sinovijske tednost koristedt ELISA kitove za humane interleu-
kine kootrolng geupu Sintlo je 23 ispitanika sa osteoartirozom. Poredenjem koncentracija citoking kod 34 bolesnika sa visoko, 14 sa
pmereno |20 holesnika sa blago aktivnim reamatordnim artridisom utvrdeno je da bolesnict sa visokim stepenom akiivnost obo-
Ljenja imaju rmadajno vede (p=0.01: p<0.03) komcentracije sva 4 citoking u kevi i sinovijskoj tednosti u odnosu na bolesnike sa ume-
retio 1 blago aktiveim oboljenjem. Zakljudili smo da Koncentracije cilokina uticu na kKlinitke manifestucije. lezing bolest i mogu bt
dobri pokazatelji stepena opite aktivnost | prediktorl feZine reumatoidnog artritisa. Rad moe prudit doprinos raxjaénjenju nedo-
volino poznatih stavova o patogenetsko) ulozi 1 znacaju odredivania citokina u aktivnog bolesti.

Kljuéne reci: Citoking Beumatowdng artritis: Interfeukim: Faktor pekrose timora: Osteoartritis

\ ojnemedicinska akadema
k linika za reumatologiju i kKlinicku imunelogiju

Summary - The aim of this research was to determine the clinical significance of tumor necvrosis facior-alpla (TN F-alphay, 1L-12,
I8 and 1L-18 inevaluation of the activity of rheamatold avehritis. Oviakine concentrations in serum samples and svmovial fluid
wers meastived by immnoenzvmalic methods wsing g for human iaeerfeniing and the Disease Activity Score 28 in 64 patients with
aofive divease. The control group consisted of 23 subyects with arthritis of the knee and ostcoarthrosis. Patients with rheamafoid ar-
rheiris frave sigeiffcantly el (p= 001 ) concenirations of examined cytokines o relation to patients with osteoartheitiv, By compar-
jeng concenfradiony (i 30 padicots vl fieh, T3 padients with moderate aand 20 petients with mild aoiiviee of rhenmatoid arthritis. i
wers estahlished that PelIcing with figrh .f:"e'ls'_il'r*f’ '.I,i' s :'.'t'!!'l.'."u"_'l-' e .\'I_QJ?.[I.W'.‘.‘HI."_t -ili'-"_E'-'l-' {1y RIS Fil I'_f_.".i'_'.:lll COREeeR I ORE ,-_;!I."'g_“,!_.l_;r;l.
ined eyvtoRings in the blood and svnovial tuid @n relation to patients with maderate and mild disease e have concluded Hiat e
foking eoncentrations are good indicators of the degree of rhenmatoid arthiitis activite. This research is a conribution o
undepstanding the insufficiently known pathogeneric mechanismy of cvtorines. especially 1L-18, in aetive disease
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Uwvad

Reumatoidmi  artritis (RA)Y  je  idiopatsko,
hroniéne oboljenje u ¢ijo) osnovi je perzistentni,
progresivii i destruktivni sinovitis autoimunske pri-
rode sa klinickom odlikom simetriénog poliartritisa
diartrotitnih zglobova [1.2]. U patogenzi RA preoy-
ladava imunskl odgovor helper (pomocénickih) T-
celya (TH)I. Celije THI stvaraju poseban citokin-
ski profil koji zajedno sa produktima sinoviocita re-
metl prirodnu ravnoteZu u citokinsko) mrezi unutar
sinovijskog tkiva, sto uzrokuje inflamatornu reak-
clju 1 ostecenja zgloba [3.4]. Proinflamatorni cito-
kint poreklom i1z sinovijskih makrofaga i fibroblasta
privlace leukocite 1z krvi, reguliiu ekspresiju adhe-
zivith molekula na endotelu 1 adheziju leukocita |
endotelnih celija, stimulidu angiogenezu, aktiviraju
hibroblaste, pospeuju fibrozu i pojacavaju resor-
peiju kosti. Antiinflamatorni citokini imaju suprotne
efekia [5]. Citokinski milje koga proizvodi sinovij-
sko tkivo stimuliSe maturaciju T-Celija i funkcion-
alno th usmerava prema reakcijama THI tipa. ali i
relativini nedostatak TH2 cimlliina doprimosi poja-
¢anom oslobadanju inflamatornih medijatora 1 po-
gorSanju sinovitisa. Reumatoidni arthritis je pokre-
nut kompleksnim mehanizmom u kome uéestvuju
citokini makrofaga i fibroblasta u kombinaciji sa de-
fcktnim reakcijama T-éelyja [6]. Glavni medijator
inflamatorne reakeije sa primarnom ulogom u pato-
penezi RA je faktor nekroze tumora-alfa (TNF-alfa)

Introduction

Rheumatoid arthritis (RA) is an 1diopathic, n-
flammatory, chronic disease, characterized by per-
sistent, progressive, destructive autoimmune syno-
vitis clinically manifested as symmetric polvarthri-
tis of diarthretic joints [1,2]. In the pathogenesis of
RA. TH1 mmmune response is predominant. A spe-
cial cytokine profile 1s created by THI cells. and
with products of synoviocytes it disturbs the natural
balance of the cviokine network within the synovial
tissue, wlich evenually |leads to inflammatory reac-
tion and joint damage [3.4]. Proinflammatory cy-
tokines which produce macrophages and fibro-
blasts, function as chemotaxis; they regulate the ex-
pression of adhesion molecules on endothelium,
stimulate angiogenesis. activate broblasts causing
ibrosis ana enhance bone resorption and cartilage
degradation. Anti-inflammatory cytokines have op-
posite effects [5]. Cytokine network produced by
the synovial tissue stimulates maturation of T cells
and promotes TH1 response. A relative lack of TH2
cytokines in RA contributes to enhanced release of
inflammatory mediators and exacerbation of syno-
vitis. Rheumatoid arthritis may be triggered by
complex mechanisms involving macrophage and fi-
broblast cytokine networks in combination with de-
fective T cell responses [6]. The tumor necrosis
factor-alpha (T™WF-alpha) and interleukin {11.-1) are
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Shracenice

RA - reumatoidni artritis

ThF-alfa - faktor nekroze tumora-alfa

1L - imterleukin

GM-CST - faktor stimulacije kolonija granulocita i makrofaga
51 = sngvijska rednost

{14 - DSlEouriroXa

B - broj bolno osetljivih zalobova

BOSE - brog belno otedenih zglebova

VaAS - vizuchna anaglogna skala za bol

DAS 28 - Dhivease Actnvity Score 28

ELISA - imuncenzimska laboratoripska metoda
VA - visoka aktivaost bolest

LA - umerena aktivoost bofest

A - hlaga aktivnost bolest

IFM-gama - interferon-gama
Nk felyje - éelyge prirodne ubice
% 1 - matriéna metaloproteinaea

[7]. Zajedno sa interleukinom (IL)-1 stimulise
mezenhimske celije u zglobu da oslobadaju destruk-
tivne enzime, metaloproteinaze [8]. Istovremeno
oba citokina spreavaju proizvednju inhibitora pro-
teinaza u sinovipskim ﬂﬁmblastima 1 na taj nacin
pojacavaju svoj inflamatorni efekat. Kao autokrini i
parakrimi stimulater ostalih citokina TNF-alfa pove-
cava sekreciju IL-1, [L-6, IL-8 i faktora stimulacije
kolontja granulocita | makrofaga (GM-CSF), indu-
kuje proizvodnju IL-11 i osteoklastogenezu, stim-
ulise ekspresiju adhezivnih molekula na endo-
telnim celijama, ¢ime povecava migraciju inflama-
tornih éelija u zglob [9]. Nedostatak illi smaltjent
efekat antiinflamatornih citokina kao $to su IL-10 i
IL-4 u reumatoidnom artritisu takode moZe narugiti
prirodnu imuncloiku ravnotezu. Interleukin-10 sma-
njuje proizvednju IL-1 1 TNF-alfa i proliferaciju 1-
celija ¢ime sprecava degradaciju hrskavice. Interle-
ukin-4 inhibise aktivaciju TH1 éelija, a oba citokina
Féj]h'e&al"ﬂ_i!ll ekspresiju antagonista IL.-1 receptora

Najnovija istraZivanja bazirana na eksperimen-
talnim rezu'ltminm i vitro na humanom sinovijskom
tkivu i &7 vive na misjem modelu artritisa koji je in-
dukovan kolagenom pokazala su znacajnu u]]cngu ci-
tokina IL-12, IL-15 1 IL-18 u nastanku erozivnog,
inflamatornog artritisa [10,11]. Prema dostupnoj Ii-
teraturi nije sproveden wveliki broj istraZivanja in
vivo na humanoj populaciji. Nije nam poznato da su
radene studije u kojima su istovremeno odredivane
koncentracije éetiri citokina TNF-alfa, 11-18. [L-15
1 [L-12 kod bolesnika koji su imali razli¢itu tezinu
RA. Nepoznato je da li njihovi nivoi u sinovijskoj
tecnosti (ST) i/il1 krvi mogu odraZavati stepen aktiv-
nosti RA 1 koji je od navedenih citokina najbolji po-
kazatel] i prediktor visoke aktivnosti bolesti, Ovo su
bili osnovni motivi da se sprovede istraZivanje sa
ciljem da se utvrdi klinicki znaéaj citokina za
procenu aktivnosti reumatoidnog artritisa.

Materijal i metode

Kod 64 bolesnika sa RA, novonastalim ili u fazi
pogorsanja 1 25 ispitanika sa osteoartrozom (OA)

joints  [9].

Abbreviations

RA - theumatoid ankritis

TNTF-alla - tumor necrosis factor alpha

IL - interteukin

GM-CS5F - granulocyte macrophage colony stimulating factor
ST = svnovial fuid

A - psteoarthross

PSS - number of pain sensitive jeints

NP'SSEI] - nember of pain sensitive swollen joing
VAS - visual analogue scale (o pain

DAS 2R - Dhizease Actrvity Score 28

ELISA = enzyme-linked immunosorbent assay
HEYA - high disease activily

MDA - moderate diseasc activity

MiliA - mild discase aclivity

IFM-gama - interfecon-gama
NK cells - patural killer cells
MR - mattix metalloprotemase

major proinflammatory cytokines which affect all
aspects of RA [7]. The tumor necrosis factor-alpha
with IL-1 stimulates production of proteinase and
prostaglandin E2 by synovial lbroblasts [8]. At the
same time. both cytokines inhibit production of pro-
teinase inhibitors in synovial fibroblasts and in that
way enhance their inflammatory effect. The tumor
necrosis factor-alpha is an autocrine and paracrine
stimulator of other cytokines. It enhances secretion
of IL-1, IL-6, [L-8 and GM-CSF and induces [L-11
production and osteoclastogenesis. It stimulates ex-
pression of adhesion molecules on endothelial cells
and increases migration of inflammatory cells into
Lack or reduced effect of anti-
inflammatory cytokines 1L-10 and [L-4 may also
disorganize the natural immunological balance in
RA. Interleukin-10 inhibits IL-1 and TNF-alpha
production and proliferation of T cells and inhibits
cartilage destruction. Interleukin-4 inhibits THI
cells activation and both cyviokines stimulate ex-
pression of IL-1 receptor antagonist [6].

The most recent researches based on experimen-
tal results i vitre on human synovial tissue and in
vive on mouse model of collagen induced arthritis
have shown considerable role of some new cytoki-
nes, IL-12, IL-15 and IL-18 in development of ero-
sive inflammatory arthritis [10, ] If] Accordimg to
the available literature, an insignificant number of
researches have been conducted on humans in vive.
We are not familiar if there were studies determin-
ing all four cytokines TNF-alpha. IL-18, IL-15 i
IL-12 in patients with various steges of RA. It is not
known if their levels in the synovial fluid (SF)
and/or blood, can reflect the degree of RA activity
and which of the stated cvtokines is the best indica-
tor and predictor of high activity of the disease,
These were the main motives for conducting a re-
search with the aim to determine the clinical role of
cytokines in evaluation of RA activity. :

Material and methods

We analyzed the clinical manifestations of 64
patients with newly developed or aggravated RA
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(kontrolna grupa), za km]if: smo pretpostavili da ne-
maju poremecene imunoloske parametre u krvi i ST
analizirane su klinitke manifestacije bolesti. Svi
ispitanics su u klini€koy shici imali artritis kolenog
zgloba, pa je artrocentezom dobijen uzorak ST kod
svih ispitanika. Bolesmicr sa RA su grupisani u od-
nosu na aktivnost oboljenia u tri grupe, bolesnici sa
visoko, umereno | bl]agﬂ aktiviim RA. Ukupna
ocena aktivnosti RA odredena je na osnovu
varametara, zbira broja bolno ote¢enth (BOZ), zbira
L:'nja bolno c:setljiviﬂ zglobova (BOSZ), vrednost
na vizuelnoj analognoj skali za bol (VAS) i brzine
sedimentacije enitrocita (SE) pomocu kojih je radu-
nat indeks Disease Activity Score 28 (DAS 28), nu-
mericki pokazatel) stepena aktivmosti bolesti [12].
Visoku aktivnost bolesti predstavijale su dobijene
vrednosti DAS =3.1, umerenu =32, a blagu alitiv-
nost bolesti davale su dobijene vrednosti DAS =2.6,
LI obe grupe ispitanika wradena je analiza uzoraka
seruma (5) 1 ST 1 odredene su koneentracije (pa/ml)
citokina TNF-alfa, 11L-12, 1L-15 § IL-18 imunoen-
zimskim (ELISA) metodama koriiéenjem Kitova za
humane mterleukine (R & D. SAD),
Za procenu statisticke znadajnosti razlike 1zmedu
Bc::jedinih obeleZja posmatranja u kontrolnoj i grupi
olesnika sa RA pnimenjen je Mann-Whitney U test.
Za poredenje medu grupama bolesnika podeljenim
prema stepenu aktivinost koristio se Kruskal-Wallis-
ov testom i Mann-Whitney-ev U test. Nivo znadaj-
nostt u svim primenjenim metodama bio je u granici
od 0,05,

Rezultaty

Poredenje broja ispitanika u kontrolnoj i grupi
bolesnika sa RA u odnosu na pol pokazalo je da
ﬁﬂﬁtﬂji'v'iﬁi}kﬂ znatajna razlika, vzrokovana vecim

rajem bolesnica u grupi bolesnika sa RA (y- =
2447 df = 1; p < 0.01) {Tabela 1). '

Bolesniel sa RA su podeljeni u odnosu na aktiv-
nost bolesti u tri grupe: visoku aktivnost bolesti
(VA) imalo je 30 (47%) bolesnika, umerenu (UA)
14 (22%) 1 blagu aktivnost bolesti (BA) 20 (31%)
bolesnika. Od 64 bolesnika sa RA 26 je lec¢eno, dok
preostalih 38 bolesnika nije dobijalo Imunemedula-
- lornu terapyu. Vrednosti svih ispitivanih kliniékih
parametara (BOSZ, BOZ., SE, VAS, DAS) visoko

Taela 1. Opite Karakteristihe ispitanika

Table . General characteristics of the study population
karkateristike GrupalCrrgmg
Characteristics Kmntralna Bolesnic

= . Contral  Patrents
fBroy bolesnikal Murrber of patients 25 64
Brof bolesnika (el Vumber af patienrs (%) 28 72
starost (godinel.dge feear) 57 A7 R
Jeneiemale 15 45
Muikarcy/ Male 10 19
Tragangc balest {imeseci)

Mean duration of the disease fmonths) 45,2 Td.4
Traganje sadainjih tegoba (mesect ) Mean dura-

tioet of present difficelties fmanthst 54 3

and 23 patients with aggravated ostecarthrosis (OA)
(control group). Tt was presumed that these patients
were without immunologic disorders. Patients with
RA were divided into three groups with reference to
the disease activity: patients with highly, modera-
tely (fairlv) and mildly active RA. The Disease Ac-
tivity Score index - DAS2ZE - a numeric indicator of
the degree of disease activity) was established based
on the total number of swollen joints, number of
painful joints, visual analogue score (VAS) value
and the erythrocyte sedimentation rate (ESR) [12],
A high disease activity was defined as DAS =5.1,
moderate disease activity was dafined as DAS =32
and mild disease activity as DAS >2. 6. Serum sam-
ple (5) and SF analvsis was performed in all groups
ol TNF-alpha, 1L-12, IL-15 and IL-18 concentra-
tions {pg/ml) were determined by enzyme-linked
immunosarbent assay (ELISA) using kits for human
interleuking (R & D, USA).

The Mann-Whitney [ test was used to examine
the statistical significance of differences between
certain parameters in the control group and in pa-
tiecnts with RA. The Kruskal-Wallis and Mann-
Whitney U tests were used for comparison of
groups with different disease activities, The signifi-
cance level mn all applied methods was within the
limits of 0.03.

Results

Sex distribution of subjects in control group and
RA group showed a highly significant difference,
caused by larger number of female patients in the
group of patients with RA (" = 5.447. df = |; p <
0.01)(Table 1).

Patients with RA were divided into three groups
in regard to the disease activity: 30 patients with
highly active KA (HDA), (47%); |4 patients with
moderately active RA (MDA), (22%); 20 patients
with mildly active RA (MiDA), (31%). Only 26 out
of 64 patients (41%) were treated in the previous
pericd, while the majority of RA patients - 38
(59%) did not receive immune-modulator therapy.
Values of all examined clinical parameters (the av-
erage value of pam sensitive :mc! swollen jomts and
the average value of ESR. VAS and DAS), showed
a high statistically significant difference (p<0.01) in
aroups of FEIT.IE:HIS with di-fferent RA activity, with
highest values in HDA group, smaller in MDA and
the [east in the group of patients with mild RA ac-
livity.

Tabela 2. Koncentracije citokina (TNF-alfa, 11.-18. IL-15.
[L-12) u wzorcima seruma Kontrolne | grupe bolesnika sa RA
Table 2. Cyrokines concentrations (TNF-aipha, IL-18, [1-15.
=120 i the sernm samples of the control group and in pa-
fens with Rl

Crrupa Cieoug THF-c 1.-18 IL-15 .-12
(pg/ml) {pe/ml} ipg/ml)  {pe/ml)
Bolesmici! Paticers 562335 15672904 1823 1]E440
Kontrolna'Comrad 23208 B9.7£172 06102 49+2.1
p 0. 00=* 000 IR PR {3 (a0

++ p= 00
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gnacajno (p<0,01) su se razlikovale izmedu grupa
bolesnika sa razli¢itom aktivnoséu RA, sa najvecim
vrednostima u VA grupi, manjim u UA grupt i naj-
manjim u grupi bolesnika sa blagom aktivnoscu RA.
Poredenje srednjih vrednostt TNF-alfa. 1L-18,
TL-15, IL-12 pokazalo je da su vrednosti svih ispiti-
vanih citokina znacajno vece (p<0,01} u uzorcima
seruma i sinovijske tednosti bﬂﬁzsnika sa BRA u od-
nosu na uzorke kontrolne grupe (tabele 21 3).
Poredenje prosecnih vrednosti citokina kod bole-
snika sa RA prema aktivnosti oboljenja pokazuje da
kod svih posmatranih parametara postoje visoko sta-
tisticki znacajne razlike (p<0.01). koje nastaju zato
Sto su prosecne koncentracije citokina uvek bile
veée u grupi VA u odnosu na UA 1 BA (Slike 1-3).
Jedino za koncentracije 1L-12 u smovysko) tednosn
razlika je bila statisticki znacajna (p<0,05).
Tabela 3. Koncentracije citokina (INF-alfa. [L-18. 1L-13.
1L-12% u uzarcima sinovyske teénosti kontralne i grupe bole-
snika sa RA
Table 3. Cviokine concentrations TN F-alpla, [L-08, TL-13,,
1-12) in the synovigl fhaid somples of the controf growg and
b perlienls witl R

GrupaGroeg THNF-ox IL-18 IL-15 1L-12

__ (pe/ml) (pe/mi} (pe‘mh  {pg/ml)
|€-:1|E:i1'||l.:|."1".:.|r.:eri'.’.'.' 40+ 194 2881 +£317.2 0498 10576
Kontrolna'Comrrel 3512 222848 33213 6.1=1]

p 0.00** 0,00 2T R W T R

=% < (141

Medugrupna poredenja izmedu tri grupe prema
aktivnosti bolesti unutar grupe bolesnika sa RA, po-
kazala su postojanje statisticki znacajne razlike u
svim sluéajevima i uvek su koncentracije citokina u
serumu 1 simovijskoj teénosti bile najvede u VA, a
najmanje u BA. Jedine situacije kada medugrupne
razlike nisu bile znaéajne (p=0,03) je kod TINF-alfa
u serumu izmedu VA 1 UA, [L-12 1 u serumu i
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Grafiken |, Koncentracije TNF-alfa, [L-13 1 1L-12 v uzorcima
seruma bolesnika prema stepenu aktiviost R4

Fig, 1. Concentrations of TNF alpha, [L-1F and 1L-12 in serum
samples of patients in regard (o the degree of RA activity
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Comparison of mean values of TNF-alpha,
IL-18, IL-15, IL-12 has showed that values of these
cytokines are significantly higher (p=< 0.01) in serum
samples and synovial fluid of RA patients in rela-
tion to control group samples (Table 2,3}

Comparison of mean values of cytokines in pa-
tients with RA in regard to disease activity indicates
that all observed parameters presented with highly
statistically aigniﬁﬂanl differences (p<0.01). be-
cause mean concentrations of cyvtokines were al-
ways higher in HDA group in relation to MDA and
MIiDA groups (Figure 1-3). The difference was sta-
tistically significant (p<0.03) only for IL-12 concen-
trations in synovial fluid.

[ntergroup comparisons between three groups in
regard to disease activity within the group of pati-
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Grafiken 2. Kencentracije TNF-alfa, 1L-15 1 [1-12 w vzorcima
sinoviiske teenosti bolesntka prema stepenu aktivoosti RA.

Fig. 2. Concetrations of TNF-alpha, [L-15 and IL-12 in
synovial fluid samples of parients in repard to the degree of R
activiiy
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Grafikon 3. Koncentracija [L-18 u serumu 1 sinovijskoj tenosti
holesnika prema stepenu aktivaost RA

Fig. 3. Concentrations of IL-1 & i serum and svmavial faried
samples of patients in regard to the degree of RA activity
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sinovijskoj teénosti gde razlika nije bila znacajna
lIzmedu UA 1 BA.

Diskusija

Do sada uradena ispitivanja na eksperimentalnim
madelima potvredila su da citokini TNF-alfa, 1L-12,
[L-15 1 IL-18 ucestvuju u patogenezi reumatoidnog
artritisa [13]. Interleukin-12 ima presudnu ulogu u
diferencijacyyi THI éeliyskog odgovora stumulisug
diferencijacu prekursora éelija T (THO) u TH]
fenotip. U nastaloj THI reakeiji IL-12 povecava
proliferaciju ¢elija T i proizvodnju iterferona-gama

(IFN-gama) i ostalih citokina T-Celija u sinergizmu
sa IL-18 [14]. Dva citokima ostvaruju sinergisticki
elekat reciproénim povecavanjem ekspresije recep-
tora na T-Celije i razlicitim mehanizmom genske ek-
spresije 1FN-gama na transkripcionom nivou [13].
Interleukin-15 je medijator sa pleiotropnim efektima
na mnoge celije imunskog sistema [16], U RA 1L-13
aktivira T-¢elije | stimulise njihov medudelijski
kontakt sa makrofazima, ¢ime posredno indukuje
veliku sintezu T™NF-alfa | ostalil citokina makro-
faga. Pomoéu IL-15 aktivirane simovijske T-celije
luce TNF-alfa direktno [17-19]. Otkri¢e novog pro-
inflamatonog  citekina. IL-18. dopunile je listu
medijatora koji stimuliu aktivnost @ razve] THI
celijskog odgovora sposobnoscu da indukuje proiz-
vodnju IFN-gama u ¢elijama T i NK (éelije prirodne
ubice. engl. matiral kitler) [20]. Faktor koji regulise
proizvodnju TNF-alfa. 1L-1 1 matriénih metaloprote-
inaza (MMP) je pozitivna povratna sprega citokina,
imunskih kompleksa i celijskog kontakta sa T-
celijama koje su aktivirane citokinima [13]. Sliéno
IL-15 1 IL-18 potencira medudelijski kontakt u sino-
vitisu kod RA. Na owvaj nacin [IL-18 zajedno sa
IL-12 1 IL-15 moze stalno odrzavati 1 obnavljati

THI imunoloski odgovor [21,22]. Njihova uloga u,

klinickom ispoljavanju RA nije do danas dovoljno
ispitana. U nafem istraZivanju uporedili smo pro-
secne koncentracije cetiri citokina u uzorcima S |
ST izmedu bolesnika sa reumatoidnim artritisom i
osteoartritisom kao Kontrolnom grupom za koje smo
pretpostavili da nemaju poremecene imunoloike
parametre u krvi | 5T, Poredene su koncentracije ci-
tokina 1 medu grupama bolesnika sa razli¢itim ste-
penom aktivnosti bolesti unutar grupe bolesnika sa
RA. ProseCne koncentracije TNF-alfa, 11-18. 11.-15
tIL-12 su se visoko statisticki znaéajno razlikovale
tzmedu Kontrolne 1 grupe bolesnika sa RA. Bole-
shiici sa eroziviim artritisom imali su vece prosecne
vrednosti ispitivanih citoking 1 u krvi 1 u zelobnoj
te¢nosti u odnosu na ispitanike sa OA. To pokazuje
da je patofizioloski mehanizam i stepen inflama-
torne reakcije razlid¢it u RA 1 OA. Zakljuéili smo da
TNF-alfa, IL-18, TL-15 1 IL-12 imaju zna&ajnu
ulogu u patogenczi reumatoidnog sinovitisa, '
Uporedujuéi rezultate bolesnika sa razli¢itim ste-
penom aktivnosti RA dobijena je zna&ajna razlika.
Proseéne koncentracije TNF-alla, TL-18, IL-15 i
IL-12 7 u S i u ST su se visoko 1 statisti¢ki znacajno
razlikovale i1zmedu grupa bolesnika sa  visoko,

tents with RA, showed a statistically significant di-
[Terence in all cases, whereas concentration of cvto-
kines in serum and synovial fluid were always high-
est in HDA and the smallest in MiDA. The intergro-
up differences were not significant {p=0.035) only
with TNF-alpha in serum between HDA and MDA,
IL-12 in serum and in synovial fluid where the diffe-
rences were not significant between MDA and
MIDA.

Discussion

Researches conducted so far on experimental mo-
dels have confirmed that cvtokines TNTF-alpha.
IL-12. 1L-15 1 [L-18 take part in the pathogenesis of
RA [13]. 11.-12 has the main role in the differentia-
tion of THI cell response, by stimulating differentia-
tion of precursors of T cells (THO) in THI pheno-
type, In the THI reaction 11.-12 increases prolifera-
tien of T cells and production of [FN-gamma and
ather T cells cyvtokines in synergism with [L-18 [14].
Two cyvtokines have a synergistic effect and by reci-
procity increase the expression of receptors on 'l
cells and different mechanisms of gene expression
of II'N-gamma on transcription level [15]. [1-15 s a
mediator with pleiotropic effects on many cells of
immune system [16]. In RA, 1L-13 activates the T
cells and stimulates their intercellular contact with
macrophages. and thus indirectly induces synthesis
of TNF-alpha and other macrophage cytokines. With
IL-15 the activated syinovial T cells directly secrete
INEF-alpha [17-19]. The discovery of new proin-
flammatory cytokine IL-18 has completed the list of
mediators which stimulate the activity and develop-
ment of THI1 cell respanse with ability to mduce
production of IFN-gamma in T and NK cells [20].

Production of TNF-alpha. IL-1 and metaloprotei-
nase is regulated by a mechanism of positive feed-
back loop of cyvtokmes. immune complexes and di-
rect cell-cell contact (T cells/macrophages and fibro-
blasts) [13]. Interleukun-18. just like IL-15. stimu-
lates the intercellular contact in synovitis and RA. In
this way T1L-18 in synergy with 1L-12 and 11.-15 can
21}:1_[||1ta1r1 and promote THI immune response [21,

The role of cytokines in clinical manifestations of
RA has not been sufhciently investigated vet. In our
research, we compared the average concentrations of
four cytokines in serum and synovial fluid among
patients with rheumatoid arthritis and ostecarthritis
(control group). [t was presumed that patients with
osteoarthritis had no immune disorders, We com-
pared the concentrations and patients were divided
into groups i regard to the degree of RA activity,
The average concentrations of TNF-alfa, [L-18,
IL-13 1 1L-12 were highly significantly different be-
tween the control group and patients with RA. Pa-
tients with erosive arthritis had higher average va-
lues of monitored cviokines in blood and joint Nuid
compared to those with osteoarthrosis, This indica-
tes that the pathological mechanism and the degree
of inflammatory reaction differ in rheumatoid arthri-
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umereno i blago aktivnim RA. Bolesniei sa visoko
aktivnim RA imali su veée proseéne koncentracije
svih ispitivanih citokina u_serumu 1 sinovijskoj
te¢nostl u odnosu na bolesnike sa umereno i blago
aktiviim RA. Kada su u pitanju medugrupna pore-
denja izmedu grupa bolesnika UA 1 BA utvrdene su
visoko i statisticki znacajne razlike u koncentraci-
jama citokina, osim za proseéne vrednosti IL-12 u 5
(p=0.62) i ST (p=0.43). Koncentracije TNF-alfa u
serurnu bolesnika VA 1 UA takode su bile priblizno
jednake (p=0,11), dok su za ostale iIspitivane
parametre postojale visoko znafajne razlike. Upo-
redujuéi srednje vrednosti koncentracija citokina 1z-
medu grupa VA i BA dobijene su visoko i statisticki
rnatajne razlike, Vece Koncentracije citokma u
tezim oblicima bolesti i njihove nize vrednosti u
bolesti manjeg stepena aktivnosti pokazuju da nivol
TNF-alfa, TL-18, 1L-15 i IL-12 u S i ST utidu na
klinicke manifestacije i tezinu RA i mogu biti dobr
pokazatelji opste aktivnosti reumatoidnog artritisa |
parametri procene tezine bolesti.

Zakljuéak

Nas rad je ukazao na znalaj odredivanja koncen-
tracija pojedinih citokina u krvi 1 sinovijskoj
teénosti kod bolesnika sa aktivnim RA | moze
pruziti doprinos razjasnjenju nedovoljno poznatih
stavova o patogenetskoj ulozi i znacaju odredivanja
citokina TNF-alfa, TL-12, IL-15 i posebno IL-18 u
aktivnoj bolesti. Ovim istrazivanjem je potvrdeno
da ispitivani citokini mogu biti pokazatelji stepena
aktivnosti RA vece vrednosti 1 specifitnosti u od-
nosu na do sada kori¢ene standardne biohemijske
parametre i da mogu veoma pouzdano predvideti
tezinu RA. Koncentracije citokina mogu biti Korisne
za ranu procenu aktivnosti bolesti. Istrazivanje
moze posluziti kao osnova za dalje studije 1 procenu
efekta primenjene terapije.

tis and in osteoarthrosis. We have confirmed that
TNF-alpha, IL-18, 1L-15 and IL-12 have a signifi-
cant role in pathogenesis of rheumatoid synovitis,

Comparison of results of patients with different
RA activity revealed highly significant differences.
Average concentrations of TNF-alpha, TL-18, [L-15
and IL-12 in S and SF were highly and statistically
different between groups of patients with high,
moderate and mild RA. Patients with highly active
RA had highest average concentrations of all exam-
ined cytokines in serum and synovial fluid in rela-
tion to patients with moderate and mild RA. In
regard to Entr:rgmurﬁ comparisons between MDA
and MiDA patients, high and statistically significant
differences were established in cytokines concentra-
tions, except for the average values of IL-12 in S
(p=0.62) and SF (p=0.43). Concentrations of TNE-
alpha of HDA and MDA patients' sera have also
been approximately equal (p=0.11), while for other
examined ﬂramﬁtersclﬂghl}-' significant differences
came up. Comparing mean values of cytokines con-
centrations between HDA and MiDA groups, highl
and statistically significant differences were found.
Higher values of cytokines in more severe cases and
their lower concentrations in less severe cases indi-
cate that levels of TNF-alpha, IL-18, TL-15 and
IL-12 in serum and synovial fluid affect clinical
manifestations and severity of RA and can be good
ndicators of general RA activity as well as parame-
ters to evaluation of disease severity,

Conclusion

Our research has demonstrated the importance of
determining cytokine concentrations in blood and
synovial fluid in patients with active RA and 1t can
contribute to explanation of their role in RA patho-
genesis and significance of TNF-alpha, IL-12, [L-15
and especially 1L-18 cytokines in its activity. This
research has confirmed that the examined cytokines
can be indicators of the degree of RA activity as
much as standard biochemical parameters. Cytokine
concentrations can be useful in early assessment of
disease activity and this research provides a basis
for further studies and evaluation of therapeutic
effects,
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