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Abstract
Objective
To determine IL-1f, TNFa, IL-6, IL-4, IL-10, MMP-1, MMP-3 and MMP-13 expression by freshly isolated
peripheral blood (PBMC) and synovial fluid mononuclear cells (SFMC) in early, never-treated (ENT-RA)
and non-acute, treated rheumatoid arthritis (NAT-RA) patients. To elucidate whether excessive or inad-
equate interleukin (IL) and metalloprotease (MMP) expression is influenced by the disease duration.

M ethods
Fourteen RA patients, 7 with early RA (< 1 year of evolution) never treated with corticosteroids or disease-
modifying antirheumatic drugs, and 7 patients with non-acute RA (> 2 years of evolution) treated with
disease-modifying antirheumatic drugs, were studied by ELISA and quantitative and semiquantitative
RT-PCR. A group of 14 healthy subjects matched for sex and age was included.

Results
No statistically significant difference in the protein or transcript levels for the cytokines of interest was found
between the ENT-RA and NAT-RA groups. The cytokine mRNA expression by freshly isolated PBMC and
S=MC in both groups was as follows: IL-1f > TNFa > IL-10 > IL-6, with no mRNA IL-4 expression. In
contrast, cytokine serum levelsin ENT-RA and NAT-RA patients were detected in inverse order as follows:
IL-6 > IL-10, while IL-18, TNFa and IL-4 were undetectable. MMP-3 mRNA expression by the PBMC of
NAT-RA patients was statistically different to that in ENT-RA patients. Smilar levels of mRNA expression of
MMP-1, MMP-3 and MMP-13 by the PBMC and SFMC in both RA groups were observed.

Conclusions
A close equilibrium between MMP and pro/anti-inflammatory cytokine production is observed in ENT-RA
and NAT-RA patients. This balance is apparently not influenced by the length of the disease. Highly sensitive
methods such as quantitative RT-PCR and ELISA, and even studying freshly isolated MC, showed sustained
cytokine secretion at the local level (synovial fluid/SFMC) and scarce translation at the peripheral level
(serum/PBMC). Expression of MMP mRNA needs to be further evaluated in order to know whether their
peripheral expression reflects their local activity in RA patients.

Key words
Rheumatoid arthritis, cytokines, synovial fluid, mononuclear cells, quantitative RT-PCR.

Clinica and Experimental Rheumatology 1999; 17: 575-583.



Expression of inflammatory mediatorsin RA / M. Vazquez-Del Mercado et al.

Ménica Vazquez-Del Mercado, MD;
Vidal Delgado-Rizo, BSc; José Francisco
Mufioz-Valle, BSc; Javier Orozco-Alcala,
MD; Hans-Dieter Volk, PhD; and Juan
Armendariz-Borunda, PhD.

This work was supported by CONACYT
grants 2623 P-M and 970203006
SMORELOS and by Research Program 02
of Universidad de Guadalajara.

Please address correspondence and reprint
requests to: Dr. Juan Armendériz-Borunda,
Instituto de Biologia Molecular en
Medicina, CUCS, Universidad de
Guadalajara, Apdo. Postal 2-500,
Guadalajara, Jal, Mexico 44281.

E-mail: armendbo@koch.mb.udg.mx

Received on January 14, 1999;
accepted in revised form on May 4, 1999.

© Copyright CLINICAL AND
ExPERIMENTAL RHEUMATOLOGY 1999.

Introduction

Rheumatoid arthritis (RA) is a disabling

chronic disease characterized by autoim-

mune phenomena associated with mul-

tiple inflammatory mediators leading to
structural damageto the joint (1). It has
been postulated that sustained produc-

tion by synoviocytes and monocyte-

macrophages of such mediators, namely
interleukin-1b (IL-1b), tumor necrosis
factor a (TNF a) and interleukin-6 (IL-

6), may be pivotal in triggering articular

damage (2).

Disruption of the extracellular matrix

and subcondral bone erosions are con-

sequences of the local activation of ma-
trix metalloproteases (3, 4). Metallopro-

teinase-1 (MMP-1), metall oproteinase-

3 (MMP-3) and metalloproteinase-13
(MMP-13) activation play akey rolein

cartilage destruction (5-7). It is gener-

ally accepted that activation of these
MMPs occursviathe IL-1b and TNFa

up-regulation of genes coding for the
metall oproteases in the joint microenvi-

ronment. The latter has been demon-

strated in several experimental arthritis
models (8, 9).

Natural antagonists of these pro-inflam-

matory cytokines are partialy represent-

ed by interleukin-4 (IL-4) and interleu-

kin-10 (IL-10) (10, 11). Most studies on
clinical improvement in long-standing

RA patients have focused on the admin-

istration of the monoclonal antibody

anti-TNFa (12-14). The vast mgjority of

studies concerning cytokine patternsin
RA have concentrated on the production
of these mediators in vitro by activated

monocytes or synoviocytes obtained

from RA patients.

Our aim was to study the constitutive
expression of IL-1b, TNFa, IL-6, IL-4,

IL-10 and MMPs 1, 3 and 13 on freshly
isolated mononuclear cells (FIMC) in
early, never treated (ENT-RA) and in
non-acute, treated RA (NAT-RA) pa-

tients at the peripheral and local levels,

using a quantitative retro-transcriptase-

polymerase chain reaction (RT-PCR), a
semi-quantitative RT-PCR and an en-

zyme-linked immunosorbent assay

(ELISA). In doing so we hoped to uci-
date whether excessive or inadequate
cytokine and MMP expression by FIMC
isinfluenced by the duration of the dis-

ease.
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Materials and methods

Patients

Fourteen patients attending the Rheuma:
tology Service of the hospital were re-
cruited. Seven of these patients met the
criteriafor RA as defined by the Ameri-
can College of Rheumatology (1987)
(15), with aduration of symptoms < 1
year and inflammatory disease activity,
including knee arthritis, for which asy-
novial fluid test showed a transucent or
opaque color, awhite blood cell count
(WBC) 2000 - 50,000/mm3 and a neu-
trophil count of 50-90%. They had never
been treated with corticosteroids or dis-
ease-modifying antirheumatic drugs
(DMARDS). This group comprised the
ENT-RA patients.

A second group consisted of 7 patients
diagnosed as having RA with aduration
of symptoms > 2 years. They were un-
der treatment with DMARDs and pre-
sented non-acute inflammatory disease
activity, showing knee arthritis with a
synovid fluid test exhibiting atranspar-
ent straw or yellow color, aWBC count
< 2000/mm3 and a neutrophil count less
than 50% (16). They formed the NAT-
RA group.

Patients were excluded from this study
if they showed evidence of any infec-
tious process or devel oped another rheu-
matic disease while under observation.
We also studied 14 healthy subjectsasa
control group.

Rheumatoid factor (RF) and C-reactive
protein (CRP) were determined in each
patient. A complete study of the syno-
vial fluid, including bacteriological cul-
ture, Gramm stain and the bacille acid-
fast alcohol resistant (BAAR) stain, was
carried out as well. X-ray films of the
hands and feet were evaluated at study
entry (data not shown).

Isolation of mononuclear cells and
RNA extraction

For the isolation of freshly peripheral
blood mononuclear cells (PBMC) and
synovial fluid mononuclear cells (SF
MC), 5 mL of venous peripheral blood
(PB) and 5 mL of synovial fluid (SF)
were collected into tubes containing he-
parin. Mononuclear cells (MC) wereim-
mediately isolated on a Lymphoprep™
(Nycomed, Oslo, Norway) density gra-
dient. MC were washed twice with phos-



phate buffer solution pH 7.2, at 1500 Xg
for 10 minutes.

Isolation of the total RNA was carried
out according to the method described
by Chomczyski and Sacchi (17). Briefly,
M C were homogenized in the presence
of TRIZOL™, chloroform was added
and the aqueous phase was obtained. The
RNA was precipitated with isopropanol
at 4°C overnight. The quantity and in-
tactness of the RNA was routinely tested
by determining its absorbance at 260/280
nm and by ethidium bromide fluores-
cence of RNA electrophoresed in 1%
formal dehyde-containing agarose gels.

Analysis of cytokine gene expression

by the quantitative RT-PCR method
One ny of total RNA obtained from
PBMC or SFMC, was reversed tran-
scribed in 0.05M Tris-HCI pH 8.3, 40
mM KCI, 7 mM MgCl , buffer contain-
ing 0.05ng/ni random hexamers, 1 mM
dNTPs mix, 0.05 U/mL RNAse inhibi-
tor and 200 U/ murine leukemia vi-
rus reverse transcriptase M-MLV. Sam-
pleswere incubated at 4°C for 5 min af-
ter being kept at 72°C for 10 min. Sam-
ples were then incubated at 37.5°C for
60 min. Reverse transcriptase was fur-
ther inactivated by heating the sample
tubes at 95°C for 10 min. cDNAs ob-
tained were stored at -20°C until use.
Analysis of messenger RNA (mRNA)
has been widely used to study minute
variations in local cytokine levels. In
order to compare the cytokine mRNA le-
velsin different patients, the obtaining
of identical cDNA concentrationsin each
sample was necessary. Thiswas accom-
plished by the method of Volk et al. (18,
19). Briefly, we used two multi-specific
control fragments (CF) inserted into two
different Bluescript plasmids: pHCQ1
and pHCQ 2, of 471 and 568 bp respec-
tively, which contain the cDNA for dif-
ferent cytokines, including glyceralde-
hyde 3-phosphate dehydrogenase
(GAPDH). After digestion with the ap-
propriate restriction enzymes (Fig. 1,
panel A), known amounts of the CF of
interest were added in decreasing con-
centrations to different reaction tubes
(12, 1.2 and 0.12 pg/mi.), while main-
taining the patient’s cDNA constant at 1
mL.

Amplification of a housekeeping gene
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(GAPDH) was performed. The propor-
tion of PCR products amplified from the
GAPDH control fragment and the pa-
tient’s GAPDH cDNA were estimated
after separation on 1.5% agarose gel. The
bands were stained with ethidium bro-
mide, photographed with 665 Polaroid
film and the negatives were scanned with
aBECKMAN DU series spectrophotom-
eter (Fig. 1, panel B). All samples were
adjusted to contain identical cDNA con-
centrations at a fixed CF concentration

(1.2 pg/m) (Fig. 1, panel C).

Once the cDNA samples were adjusted,
we needed to dilute the CF to 0.06 pg/
ni to further quantify IL-1b, TNFa, IL-
6, IL-4 and IL-10 mRNA expression,
since these molecules correspond to
genes with alow expression level. De-
pending on the amplification efficiency,
samples were subjected to a varying
number of PCR cycles. 28 (GAPDH),
35 (IL-1b, IL-6 and TNFa) and 40 (IL-
10, IL-4).
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Fig. 1. Overal strategy to quantitatively measure cytokine mRNA expression.

Panel A. Shows the undigested plasmids pHCQ1 and pHCQ2 (lines 3 and 4). Plasmids digested with
their multispecific CF: lines 2 and 5 and their respectives lengths: 568 and 471 base pairs, stained with
ethidium bromide on 0.8% agarose gel. Molecular weight markers: line 1: phageF X 174 Heellll; line 6:

pBR 322 Hae l11.

Panel B. Adjustment of patient’s cDNA samples with a constitutively expressed gene (GAPDH), using
CF at a concentration of 1200 pg/mL, diluted 10-2 to 10-6. Known amounts of CF were added in decreas-

ing dilutions in different reaction tubes (12 pg/mL, 1.2 pg/mL, 0.12 pg/mL), to a constant amount of 1
mL of patient cDNA. Equilibration of the patient cDNA sample occured when it was compared to 1.2 pg/
mL of CF, meaning that the cDNA sample was aready adjusted.

Panel C. Shows a representative example of several cDNA samples obtained from different patients.
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Control PCRs without template DNA
were performed in all experiments to
exclude contamination. Furthermore,
total RNA samples without conversion
to cDNA were taken from patients and
healthy subjects, and reacted with spe-
cific primersfor IL-1b, TNFa, IL-10, IL-
4 and IL-6. No amplified products were
detectable, confirming that our RNA
samples were not contaminated with ge-
nomic DNA. The binding efficiency of
the primers for the control fragments
versusintact cDNA wereidentical on the
grounds of previous experiments and our
own results (data not shown). All of the
procedures and material were endotoxin-
free.The primers used were:

IL-1b Sense
5'- TGCCCTCTTCCTGG GAGGG-3'
Antisense
5 - GGCTGGGGATTGCCTGAA-3

TNFa Sense

5 -CTCTGGCCCAGGCAGTCAGA-3
Antisense

5 - GGCGTTTGGGAAGGTTGGAT-3

IL-6 Sense
5'-TAGCCGCCCCACACAGACAG-3

Antisense
5-GGCTGGCATTTGTGGTTGGG-3'

IL-10 Sense
5 -CTGAGAACCAAGACCCAGACA
TCAAGG-3

Antisense
5-CAAATAAGGTTTCTCAAGGGGC
TGG-3

IL-4 Sense
5-GCTTCCCCCTCTGTTCTTCC-3

Antisense
5-TCTGGTTGGCTTCCTTCACA-3

Quantitative measurement of cytokine
MRNA expression

To quantify the mRNA expression of
these cytokines, samples prepared by
electrophoresis were photographed with
665 Polaroid film during exposure to UV
light and the negatives of the film con-
taining the dark bands were scanned us-
ingaBECKMAN DU series spectropho-
tometer. After each scan was completed,
the band area representing the amplified
PCR product of each cytokine was auto-
matically calculated and normalized
against the band area represented by the

CF at a concentration of 0.06 pg/nL. The
results were then expressed as picograms
of the cytokine of interest, and the num-
ber of molecules was calculated using
the following equation:

Molesx 6.023 x 1023/ MW = number of
molecules of cytokine mMRNA
(MW: the molecular weight in gm)

Serum and SF levels of IL-1b, TNFa,
IL-6, IL-4 and IL-10 were quantified
using commercially available Quanti-
kine kits following the manufacturer’s
instructions (R & D Systems, Inc. Min-
neapolis, MN). The sensitivity for IL-1b
and TNFa was 15.6 to 1000 pg/mL ; the
sensitivity for IL-6 was 3.12 - 300 pg/
mL ; and the sensitivity for IL-10 and IL-
4 was 7.8 to 500 pg/mL.

Semiquantitative RT-PCR for mRNA
MMP expression by FIMC

Once the cDNA samples from RA and
control subjects were adjusted as des-
cribed above, we determined the mRNA
expression of MMP-1 (collagenase-1),
MMP-3 (stromelysin-1) and MMP-13
(collagenase-3). The samples were sub-
jected to 35 PCR cycles for amplifica-
tion using the following primers:

MMP-1 Sense
5 -ATTTCTCCGCTTTTCAACTT-3
Antisense
5-ATGCACAGCTTTCCTCCACT-3

MMP-3 Sense

5 -ATGAAGAGTCTTCCAATCCT-3
Antisese

5 -GTCCTTTCTCCTAACAAACT-3

MMP-13 Sense

5 -TGCTGCATTCTCCTTCAGGA-3
Antisense

5- ATGCATCCAGGGGTCCTGG-3

The mRNA expression of each MMP
was expressed as relative absorbance
units.

The results were analyzed using the Stu-
dent’ st-test.

Results

The duration of symptomsin the ENT-
RA group was 9.1 months (range 3 to 12
months), while for the NAT-RA group it
was 6.9 years (range 2.5 to 10 years).
Clinical and laboratory data are shown
in Table I. Our results showed no sig-
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nificant differences on either the protein
or the transcript level in the expression
of IL-1b, TNFa, IL-6, IL-4 and IL-10
between the ENT-RA and NAT-RA
groups by quantitative RT-PCR and
ELISA. However, atrend in cytokine
MRNA expression by FI-PBMC and FI-
SFMC in both groups was found as fol-
lows: IL-1b > TNFa >1L-10 > IL-6, with
no mRNA [L-4 expression (Fig. 2, pan-
esA-D).

Worth noting is the fact that the cytokine
serum levelsin ENT-RA and NAT-RA
patients were detected in decreasing or-
der asfollows: IL-6 > IL-10, while IL-
1b, TNFa and IL-4 were undetectable
(Fig. 3, panel A and C).

A finding in both groups of RA patients
was that cytokine SF levels were up to
ten-fold higher than the serum levels, in
the following order: IL-6 > IL-1b >
TNFa > IL-10, with IL-4 being undetec-
table (Fig. 3, panel B and D).

Contral subjects matched for age and sex
showed significant differencesin IL-1b
and TNFa mRNA expression with re-
spect to the ENT-RA and NAT-RA pa
tients (Table ).

Semiquantitative mRNA expression of
MMP-1, MMP-3 and MMP-13

A satistically significant difference be-
tween ENT-RA and NAT-RA patientsin
the PBMC mRNA expression of MM P-
3 was found, being higher in the NAT-
RA group (Fig. 4, panel C). Based on
the relative absorbance units recorded,
MMP-1 mRNA expression was preva-
lent in the ENT-RA group, while MMP-
3 mRNA expression was greater in the
NAT-RA patients (Fig. 4, panels C and
D). Notably, we found that the expres-
sion of MMP-1, MMP-3 and MMP-13
by the PBMC and SFMC in both the
ENT-RA and NAT-RA groups were al-
most identical (Fig. 4, panels A-D).
MRNA expression of MMPsin the con-
trol subjectsis also shown on Tablell.

Discussion

Previous research has shown that it is
now possible to alter the outcome of a
variety of inflammatory diseases, either
by specifically blocking the effects of a
particular pro-inflammatory cytokine, or
by intensifying the effects of agiven anti-
inflammatory cytokine. The current in-
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Tablel.Patient characteristics and clinical and laboratory data for the early, never-treated rheumatoid arthritis (ENT-RA) and the non-acute
treated RA (NAT-RA) groups.

A.ENT-RA group

# Tender Durétion of RF (1U) CRP X-ray
Patient  Sex Age joints symptoms (normal value < 30) (normal value < 0.8mg/dl) (Radiological stage)
1 F 25 5 3 months 518 84 I
2 M 25 4 12 months 394 71 1
3 F 20 5 4 months 92 53 1
4 F 20 8 12 months 268 6.7 I
5 F 29 4 12 months 360 5.3 |
6 F 33 9 months 101 6.1 |
7 M 53 9 12 months 223 3.8l
B. NAT-RA group.
# Tender Durétion of
Patient  Sex Age joints symptoms Treatment RF (IU) CRP X-ray
1 F 27 3 10 years Cloroquine, Indometacin 517 1 11
2 F 23 2 4years Cloroquine, Indometacin 92 14 11
3 F 23 1 4years Metotrexate, 1buprofen 394 1.0 1
4 M 50 3 2.5 years Metotrexate, Naproxen 72.3 0.9 1
5 F 36 1 4years Metotrexate, |buprofen 101 1 11
6 F 32 1 10 years Metotrexate 394 1 \Y
7 M 28 3 10 years Metotrexate 171 0.8 11
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Fig. 2. Cytokine mRNA expression measured by quantitative RT-PCR in PBMC and SFM C obtained from ENT-RA and NAT-RA patients. Panels A, B, C and
D. No significant differences on the transcript level for the cytokines of interest between the ENT-RA and NAT-RA groups were found. However, atrend in
cytokine mRNA expression by FI-PBMC and FI-SFMC in both groups was found as follows: IL-1b > TNFa > IL-10 > |L-6, without mRNA |L-4 expression.
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Fig. 3. Serum and SF cytokine expression measured by ELISA from ENT-RA and NAT-RA patients.Panels A and C. Cytokine serum levelsin ENT-RA and
NAT-RA patients were detected as follows: IL-6 > IL-10, while IL-1b, TNFa and IL-4 were undetectable. Panels B and D. Cytokine SF levels were detected
which were up to ten-fold higher than the serum levelsin the following order: IL-6 > IL-1b > TNFa > IL-10. IL-4 |levels were non-detectable in both groups of

RA patients.

Tablell. Cytokine and MMP expression in healthy subjects compared with the early, never-treated rheumatoid arthritis (ENT-RA) and non-

acuted treated RA (NAT-RA) groups.

Healthy subjects (n = 14)

ENT-RA pts. (n=7)

NAT-RA pts. (n=7)

Cytokine measured Serum PBMC Serum PBMC Serum PBMC
(median £ SD) (pg/dL) (mRNA molecules)

IL-1b Not detected 14477 + 7949* Not detected 1154529+330864* Not detected 988614 + 523777*
TNFa Not detected 8042 + 4863* Not detected 670586 + 607884* Not detected 553757 + 596731*
IL-6 Not detected Not detected 30.4 + 36.88 25480 + 19315 154+ 1298 10504 + 15212
IL-10 Not detected Not detected 724+ 4.16 33814 + 58534 835+ 524 14800 + 28993
IL-4 Not detected Not detected Not detected Not detected Not detected Not detected
MMP-1 - 0.180 + 0.070 - .215+ 0.035 - 0.130 + 0.048
MMP-3 - 0.095 + 0.100** - 0.195 — 0.059 - 0.210 + 0.121**
MMP-13 - 0.140 + 0.030 - 0.131 + 0.023 - 0.142 £ 0.074

* p< 0.01; ** p< 0. 05

ability to predict the actions of individual
inflammatory mediators comes in part
from the fact that many of their proper-
ties have been characterized using in
vitro culture systems (20).

Our data showed sustained cytokine se-
cretion at the local level (synovial fluid/

SFMC) and scarce trandation at the pe-
ripheral level (serum/PBMC), irrespec-
tive of the patient group. We may explain
this finding by the notion that asympto-
matic synovitis precedes clinically mani-
fested arthritis in both early and estab-
lished RA, as has already been suggested
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(21). Notably, there was atrend in cyto-
kine mRNA expression (IL-1b > TNFa
> |L-10 > IL-6 without mRNA IL-4 ex-
pression) by the PBMC and SFMC in
the ENT-RA and NAT-RA patients, while
the cytokine serum levelsin these pa-
tients were detected in inverse order as
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Fig. 4. Semiquantitative mRNA expression of MMP-1, MMP-3 and MMP-13 by PBMC and SFMC in ENT-RA and NAT-RA patients. PanelsA, B, C and D.
mMRNA expression of MMP-1, MMP-3 and MMP-13 by PBMC and SFMC in both the ENT-RA and NAT-RA groups was found to be very similar.Panel C. A
statistically significant difference between ENT-RA and NAT-RA patientsin the PBMC mRNA expression of MMP-3 was found, being higher in the NAT-RA

group.

follows: IL-6 > IL-10, while IL-1b, TNF-
a, and IL-4 were undetectable. Thisis
supported by the proinflammatory cyto-
kine dynamic expression reported in ani-
mal models of collagen-induced arthri-
tis, in which TNFa and IL-1b were ex-
pressed preferentially on the first days
of damage, followed by the sustained
secretion of 1L-6 (22). The low to unde-
tectable levels of peripheral cytokines
seen in the ENT-RA and NAT-RA pa-
tients, in contrast to the detection of their
transcripts, might be explained in sev-
eral ways.

A) Theinflammatory reactionin RA is
predominantly triggered at the local le-
vel, and it has been demonstrated that
the major source of cytokine production
is the rheumatoid synoviocyte, so that
the noted discrepancy between cytokine
protein levels and their transcriptsis con-
sistent with the notion that IL-1b, TNFa,
and IL-6 are produced mostly by syno-
vium cells rather than in the PBMC or

SFMCin RA (23).

B) The autoimmune process may not re-
quire the presence of large amounts of
cytokines, at least in amounts detectable
systemically, in order to develop.

C) Detection of the protein is hampered
by the usually low production of cyto-
kines, given their short half-life in vivo
(24).

D) The binding of circulating cytokine
to its cognate receptor, resulting in the
formation of arespective cytokine-re-
ceptor complex aswell as post-transcrip-
tional events, may result in low or ab-
sent circulating levels of cytokine pro-
teins (25). The RA processisinfluenced
by the down-regulation of pro-inflamma:
tory cytokines, mainly TNFa, IL-1b, IL-
6 and by antagonist molecules known as
IL-1 receptor antagonist (IL-1ra) and
soluble receptors. IL-1rais amember of
the IL-1 family that bindsto IL-1 recep-
tors, but does not induce any intracellu-
lar response.
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Two structural variants of IL-1ra have
been described: a 17kDaform that is
secreted from monocytes, macrophages,
neutrophils, and a 19 kDa form that re-
mains in the cytoplasm of keratinocytes,
monocytes and fibroblasts. IL-1ra has
been used in RA gene therapy in humans
and in the SCID mouse model where it
showed chondroprotective benefits.
Moreover, clinical trials using recombi-
nant human IL-1ra have reported im-
provement in clinical parameters and
radiographic evidence of joint damage
(26, 27).

On the other hand, the importance of the
soluble receptor is shown by its function
in inflammatory down-modulation, as
reflected by the p75 and p55 TNF re-
ceptors. The biological role of the solu-
bilized TNF receptor relates to its re-
moval from the cell surface so that it can
no longer serve as asignaling molecule.
In this way, formation of the soluble
receptor limits the response of the cell
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to itsligand. Release of the p75 TNF
receptor may limit the cell’s TNF sensi-
tivity. Low levels of soluble TNF recep-
tor appear to enhance TNF signaling,
perhaps by stabilizing the ligand, where-
as higher concentrations inhibit TNF
activity. The possible dissociation be-
tween mMRNA levels and their cognate
proteins found in our study could also
be explained by a possible increased
amount of these antagonist molecules,
which also limits the biological activi-
ties of the cytokines being studied here
(28).

E) The presence of cytokine autoanti-
bodies may have interfered with the as-
say methods, or the cytokines may have
been degraded by proteases or other sub-
stances present in the biological samples.
In addition, it has been reported that the
presence of the MRNA for a cytokine
does not necessarily correlate with the
production and secretion of biologically
active cytokine protein (29).

A finding in both groups of RA patients
was that the cytokine SF levels detected
were up to ten-fold higher with respect
to the serum levels, in the following or-
der: IL-6 > IL-1b > TNFa > IL-10, with
IL-4 being non-detectable. Comparison
of ENT-RA serum/ synovial fluid cyto-
kine levels and NAT-RA serum/ syno-
vial fluid cytokine levels showed a sig-
nificant difference for IL-6, which was
detected at levels as much as ten times
higher in the synovial fluid than in se-
rum. The predominant secretion of IL-6
in FI-SFMC observed in our patients ac-
cords with other studies of the synovial
production of cytokines ex vivo (22).
An increased secretion of IL-10 in the
synovial fluid of chronically damaged
jointsin NAT-RA patients was notice-
able, but the biological significance of
thisfinding is not clear. Perhapsit may
be related to B lymphocyte hyperactiv-
ity and autoantibody production, particu-
larly rheumatoid factor, as described by
Llorente et al. (30). IL-10 isrecognized
as acytokine able to regulate the levels
of surface and soluble receptors of TNF-
a, and to limit the effects of TNFa on
lymphocytes, fibroblasts and endothelial
cells (31). This observation probably re-
flects the well-known anti-inflammatory
action of this cytokine.

On the other hand, important MMPsin
RA are MMP-1, MMP-3, MMP-13,
MMP-9 and MMP-8. These MMPs are
important not only because of their role
in the destruction of the extracellular
matrix, but also because thay are impor-
tant regulators of angiogenesisin RA
synovium. The regulation of MMP ac-
tivity is complex and tightly controlled.
The specific tissue inhibitors of MMPs
[known as the tissue inhibitors of ma-
trix metdloproteinases (TIMPs)] provide
fine control by binding ina1:1 complex
with MMPs and inhibiting their action.
Recently, it has been reported that RA
synovium secretes decreased levels of
TIMP-1 (32).

High concentrations of IL-1b, TNFa,
and IL-6 derived primarily from synovia
macrophages are secreted into the joint
millieu. These cytokines at the sametime
promote MM P secretion by chondro-
cytes, which in turn will favor the de-
gradation of the extracellular matrix
components of the joint finally express-
ed by bone erosion. Regarding MMP
mMRNA expression, we found a statisti-
cally significant difference in PBMC
MRNA MMP-3 expression between the
ENT-RA and NAT-RA groups, this ex-
pression being higher in the NAT-RA
patients probably due to their older age
(33). Notably, we found mRNA expres-
sion of MMP-1, MMP-3 and MMP-13
by the PBMC and SFMC at dmost iden-
tical levels, afinding that may be read
as a probable peripheral indicator of |o-
ca RA damage, and merits further evau-
ation.

Finaly, in the light of our resultsitis
clear that atight equilibrium between
MMP and pro/anti-inflammatory cyto-
kine production is demonstrated in ENT-
RA and NAT-RA patients, a balance ap-
parently not influenced by the duration
of the disease. Highly sensitive methods
such as quantitative RT-PCR and ELISA,
or even FIMC, have demonstrated sus-
tained cytokine secretion at the local
leve (synovid fluid / SFMC) and scarce
trandation at the peripheral level (serum
/PBMC). mMRNA MMP expression needs
to be further evaluated in order to de-
termine whether their peripheral expres-
sion reflectstheir locd activity in RA pa
tients.
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