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Background Leptin, the product of the ob gene, is synthesised
exclusively by adipocytes to regulate the body weight in a central
manner through its interaction with the long isoform of leptin
receptor, Ob-Rb. However, Ob-Rb is also expressed in lymphoid
tissues and leptin has been shown to regulate the cell-mediated
immunity.
Objectives To examine the role of leptin in vivo by analysing the
phenotype of mice deficient in leptin (ob/ob) or in Ob-Rb (db/
db) during antigen-induced arthritis (AIA).
Methods Arthritis was induced by an intraarticular injection of
methylated bovine serum albumin (mBSA) in the knees of previ-
ously immunised ob/ob, db/db, control littermates and wild-type
mice, all in C57BL/6 background. The severity of arthritis was
determined by 99m Technetium (99m Tc) uptake. In addition,
the degree of articular inflammation was also determined after
sacrifice by histology scoring. Levels of circulating immunoglo-
bulins and antibodies against mBSA were measured by ELISA.
The responses of isolated lymph node cells to mBSA were also
examined.
Results Joint inflammation, as measured by 99m Tc uptake, was
significantly reduced in ob/ob mice as compared with control lit-
termates and wild-type mice (on day 1 of arthritis: p < 0.002
and p < 0.001, respectively; on day 3: p < 0.03 and p < 0.02,
respectively). In addition, histology studies showed that ob/ob
mice had markedly less synovial inflammation than lean controls
(p < 0.04). In contrast, there was no difference in proteoglycan
content within the articular cartilage as assessed by Safranin-O
staining. The in vivo production of antibodies against mBSA was
significantly decreased in ob/ob mice as compared with controls
(p < 0.03). Circulating levels of total and anti-mBSA IgG1,
IgG2a, and IgG2b were significantly lower in ob/ob mice than in
controls, whereas levels of IgM were not different. In vitro

lymph node cell proliferation in response to mBSA was signifi-
cantly reduced in ob/ob mice as compared with controls. In
addition, production of interferon-gamma by cultured lymph
node cells was significantly lower in ob/ob than in control mice,
whereas opposite results were observed for IL-10. Experiments
performed in db/db mice confirmed the findings in leptin-defi-
cient mice.
Conclusion Leptin appears to regulate both the cellular and
humoral components of the immune response against mBSA and
to contribute to the mechanisms of joint inflammation in AIA. In
addition, these results demonstrate that the effects of leptin on
the immune system are mediated through its interaction with
Ob-Rb.
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Background Rheumatoid synovitis is a chronic progressive dis-
ease with an invasive and tissue destructive infiltrate of lympho-
cytes, macrophages and synoviocytes. Matrix metalloproteinases
(MMPs) and tissue inhibitors of metalloproteinases (TIMPs) pro-
duced by these cells play an important role in the remodelling of
the articular tissue in rheumatoid arthritis (RA).
Objectives In the study we investigated whether the histological
appearance of the disease could be predicted from the serum
concentration of MMPs and their inhibitors.
Methods The study included tissue and serum samples taken
from 37 patients with clinically active RA and 30 with osteoar-
thritis (OA). Two types of RA were distinguished after morpho-
logical analysis of synovial specimens. Twenty two samples
presented only diffuse infiltrates of mononuclear cells without
any further microanatomical organisation, whereas lymphocytic
conglomerates with germinal centre-like structures were found
in 15 specimens. Serum concentrations of stromelysin-1 (MMP-
3), gelatinase B (MMP-9), TIMP-1 and TIMP-2 were assessed by
means of ELISA method.
Results The unique serum profiles of MMPs and TIMPs were
determined in both histological types of RA synovitis. In compar-
ison with OA patients constituting a control group, there were
detected higher serum concentrations of MMP-3 and MMP-9 in
RA patients (in both cases p < 0.001). Elevated concentrations
of MMPs were found in the serum of RA patients with follicular
synovitis than in those with diffuse (p < 0.01 and p < 0.001
respectively). Serum of RA patients presented also elevated levels
of TIMP-1 and TIMP-2 in comparison with OA patients (p <
0.001 and p < 0.01 respectively). TIMP-1 dominated in the
serum of RA patients with follicular synovitis comparing with
those with diffuse (p < 0.05). The serum concentrations of
MMPs and TIMP-1 could clearly identify patients with two dif-
ferent histological types of rheumatoid synovitis and with OA.
The clinical data analysed in our study implicated that rheuma-
toid disease in patients with follicular synovitis was more severe
than in those with diffuse infiltrates.
Conclusion The distinct histological appearance of rheumatoid
synovitis correlated with serum profile of MMPs or TIMP-1
reflects varied clinical activity of the disease and confirms its het-
erogeneity. These associations also suggest that patients with dif-
ferent morphological forms of RA might require different
treatment regimens.
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Background IL-10 production differs between individuals. We
have evaluated the IL-10 production in whole blood cultures
with/without LPS. The comparison of monozygotic twins, sibs
and unrelated individuals yielded an estimate of heritability of
70%. The IL-10 production was associated with haplotypes
defined by alleles of CA-repeats. In line with these results we
have demonstrated that the interindividual differences in produc-
tion of mRNA encoding IL-10 are similar than the interindivid-
ual differences in IL-10 protein production.
Objectives To define SNPs associated with common haplotypes,
to study the association of IL-10 production with haplotypes/
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SNPs and to measure the distribution of IL-10 SNPs in RA ver-
sus controls.
Methods DNA of high and low IL10 producers were sequenced.
Subsequently, the association between LPS-induced IL-10 pro-
duction and previously described panel was analysed.
Results The following SNPs were identified:

-3575 A to G, -2849 A to G, -2763 A to C and -1330 A to
G. Previously we have identified 4 ancestral IL-10 haplotypes.
The current SNP?s on: IL10.1 R3-AAAA-(IL10G)-GCC, IL10.2
R2-TGCG-(IL10G)-ACC, IL10.3 R2-AGAA-(IL10G)-GCC, and
IL10.4 R2-TGCC-(IL10G)-ATA. To investigate whether these
SNP?s were functional we analysed the LPS-induced IL-10 pro-
duction of 161 healthy donors with a specific genotype: -3575:
AA (n = 38) 1896 ng/ml, AT (n = 76) 3232 ng/ml, TT (n =
47) 3195 ng/ml. -2849: AA (n = 21) 2115 ng/ml, AG (n = 75)
2950 ng/ml, GG (n = 65) 3111 ng/ml (MW-test both p < 0.05).
Next, the analysis was repeated in a different group of donors:
135 partners of patients with SLE/MS: -3575: AA (n = 29)
4190 ng/ml, AT (n = 71) 4521 ng/ml, TT (n = 35) 4401 ng/ml
(MW-test P = 0.6). -2849: AA (n = 26) 3845 ng/ml, AG (n =
41) 4577 ng/ml, GG (n = 68) 4543 ng/ml (MW?test P = 0.04,
for G carrier versus non G: P = 0.02). Next, the distribution of
-2849 SNP was compared in RA patients compared to controls.
Control-Panels were 1) partners of MS-SLE patients and 2)
organ donors. RA-patients were: 1) incident RA cases, 2) outpa-
tient consecutive RA and 3) RA patients from our early arthritis
cohort. Control 1) AA 27, AG 42, GG 71; 2) AA 16, AG 64,
GG 88; RA patients 1) AA 3, AG 38, GG 51; 2) AA 24, AG
141, GG 152; 3) AA 16, AG 74, GG 91. Total chi-square: P =
0.0014.
Conclusion We have previously found that the allele IL-10R3
microsatellite was less frequent in three ethnic groups of RA
patients (Afro-americans p < 0.01, English p < 0.008 and Scot-
tish p < 0.02). The SNP that defines the haplotype on which R3
is located is also less prevalent in three groups of dutch RA com-
pared to two groups of dutch controls. These data suggest that a
high innate IL-10 production is a risk factor for RA. This may
be due to the B-cell stimulating properties of IL-10.
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Background Leflunomide (A 771726) has been shown recently
to be effective in rheumatoid arthritis (RA). It inhibits cell prolif-
eration in activated lymphocytes. Its faster onset of action could
be due to both antiinflammatory and immunoregulatory
properties.
Objectives The present study evaluated the effects of the drug
on cytokine production in cultured human rheumatoid synovial
cells.
Methods Adherent synovial cells were obtained by collagenase
digestion of synovium, isolated from RA patients undergoing sur-
gery. Between passages 4 and 6, cultured synovial cells were
incubated with 6 different concentrations of leflunomide
(10,20,40,60,80 and 100 mM) and dexamethasone for 24 h. Lip-
opolysaccharides (LPS) were or were not added for the last 6 h
of incubation. Supernatants were assayed for IL-1 receptor
antagonist (IL-1 RA), soluble type I receptor of tumour necrosis

factor (sTNF RI) and interleukin-6 (IL-6) productions by ELISA.
Statistical analysis of differences was carried out by analysis of
variance (ANOVA).
Results IL-1 RA and IL-6 production of LPS-stimulated synovial
cells were respectively 2.4- and 1.7-fold higher than that of
unstimulated cells. LPS did not enhance the production of sTNF
RI. Leflunomide increased significantly (p < 0,001) the produc-
tion of IL-1 RA in a dose dependent manner with a plateau
effect beyond 80 mM. Leflunomide decreased significantly (p <
0,001) the IL-6 production by 70 to 75% in a dose dependent
manner. On the other hand, leflunomide did not have a signifi-
cant effect on sTNF RI production. Dexamethasone decreased
all the cytokine productions.
Conclusion Leflunomide could have an immunomodulatory
action in the cytokine network involved in the pathogenesis of
RA with a decrease production of the proinflammatory cytokine
IL-6 and increase synthesis of the antiinflammatory cytokine IL-
1 RA.
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Background Tumour necrosis factor alpha (TNF-a) is found in
both, autoimmune and normal conditions and may therefore not
mediate inflammation by overexpression alone. Upregulation of
polymorph TNF-a peptides caused by single base pair (bp)
exchanges in mRNA transcripts might modify inflammatory
events in arthritis.
Objectives We wished to examine variants of TNF-a transcripts
expressed in collagen-induced arthritis (CIA) as a classical model
of autoimmune diseases.
Methods Severe osteodestructive CIA was induced in male Dark
Agouti rats, the nature of arthritis was confirmed by radiology.
Total articular RNA from diseased animals was used for cDNA
synthesis. PCR was performed for the 705 bp TNF-a propeptide
and the amplified bands were cloned in E. coli. Two clones were
sequenced and the results compared to the NIH gene bank. To
confirm polymorph expressions ribonuclease protection assays
(RPA) were performed with RNA from normal spleen tissue and
joints from healthy and arthritic animals.
Results Radiology showed severe osteodestruction in CIA ani-
mals. Two clones with a complete open reading frame for the
705 bp TNF-a propeptide transcript were obtained by RT-PCR.
Single base pair mismatches were found at position 365 and 568
leading to amino acid exchanges of proline versus leucine and
lysine versus glutamic acid, respectively. Based on the NIH data-
base four previously published rat TNF-a sequences showed up
to twelve single base pair mismatches. In RPA analyses we found
protected bands at 705 bp size in all conditions. In addition,
smaller bands indicated the presence of transcripts with several
single base pair mismatches. Some fragments were not observed
in healthy control joints.
Conclusion The two novel TNF-a transcripts described here are
expressed in arthritic and control animals displaying a nonspe-
cific polymorphism. The additional presence of smaller bands in
the RPA suggest the coexpression of similar transcripts which
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