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Elevated angiogenin levels in synovial fluid from patients with inflammatory arthritis and secretion of angiogenin by cultured synovial fibroblasts
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Angiogenesis is a key process in the pathogenesis of inflammatory arthritis. Angiogenin is one of the most potent inducers of neovascularization in experimental models in vivo. To look for evidence that angiogenin is involved in inflammatory joint disease, we examined plasma and synovial fluid (SF) samples from rheumatology patients and synovial fibroblast cell culture supernatants. Angiogenin levels were determined by radioimmunoassay and ELISA. Plasma angiogenin concentrations ranged from 96 to 478 ng/ml, with no significant difference between patients and normal controls. In SF, angiogenin concentrations were significantly higher in patients with acute or chronic synovitis (rheumatoid arthritis (RA): median, 104 ng/ml; range 13-748, n = 14; crystal-induced arthritis (CIA): median, 149 ng/ml; range, 37-616, n = 14, and other chronic inflammatory arthritis: median, 42 ng/ml; range, 15-205; n = 9) than in the 18 patients with osteoarthritis (OA) (median, 20 ng/ml; range 8-116) (P < 0•0001, ANOVA). Angiogenin levels in SF from RA patients in remission with secondary OA were similar to those achieved in primary OA, and decreased in parallel with the resolution of acute gout. Angiogenin protein was released by cultured synovial fibroblasts from OA and RA patients, and reached 1•18 ng/10 6 cells/day. These data suggest that angiogenin may mediate local inflammation in arthritis via effects on angiogenesis and leucocyte regulation.

INTRODUCTION

The pathogenesis of joint articular diseases such as rheumatoid arthritis (RA) [START_REF] Harris | Jr Rheumatoid arthritis. Pathophysiology and implications for therapy[END_REF], crystalinduced arthritis (CIA) [START_REF] Goldenberg | Synovial membrane histopathology in the differential diagnosis of rheumatoid arthritis, gout, pseudogout, systemic lupus erythematosus, infectious arthritis and degenerative joint disease[END_REF], and even osteoarthritis (OA) [START_REF] Brown | Neovascularisation and its role in the osteoarthritic process[END_REF] involves an increase in synovial capillaries. Whereas angiogenesis decreases after the resolution of acute arthritis, persistent angiogenesis is the hallmark of chronic inflammatory arthritis [START_REF] Walsh | Angiogenesis and arthritis[END_REF][START_REF] Koch | The role of angiogenesis in rheumatoid arthritis: recent developments[END_REF]. In RA, increased angiogenesis and activation of the endothelium lead to synovial tissue proliferation, with pannus formation, and to migration of blood leucocytes to the synovial tissue. As pointed out by Folkman and Klagsbrun, RA can be considered an 'angiogenic disease' [START_REF] Folkman | Angiogenic factors[END_REF].

Angiogenesis develops in sequential steps including migration, proliferation, and differentiation of the endothelial cells to form capillaries, in combination with extracellular matrix remodelling. Capillary overgrowth results from a local imbalance between positive and negative regulators [START_REF] Folkman | Angiogenesis in cancer, vascular, rheumatoid and other disease[END_REF]. In synovial fluid (SF) and synovial tissue from patients with joint disease, many cytokines such as IL-1β [START_REF] Fontana | Interleukin 1 activity in the synovial fluid of patients with rheumatoid arthritis[END_REF], IL-6 [START_REF] Al-Balaghi | B cell differentiation factor in synovial fluid of patients with rheumatoid arthritis[END_REF], IL-8 [START_REF] Seitz | Interleukin-8 in inflammatory rheumatic diseases. Synovial fluid levels, relation to rheumatoid factors, production by mononuclear cells, and effects of gold sodium thiomalate and methotrexate[END_REF], and tumour necrosis factorα (TNFα [START_REF] Husby | Jr Synovial localization of tumor necrosis factor in patients with rheumatoid arthritis[END_REF]), as well as growth factors, have been detected. The growth factors detected to date include fibroblast growth factors (FGFs) [START_REF] Sano | Detection of high levels of heparin binding growth factor-1 (acidic fibroblast growth factor) in inflammatory arthritic joints[END_REF][START_REF] Remmers | Platelet-derived growth factors and heparin-binding (fibroblast) growth factors in the synovial tissue pathology of rheumatoid arthritis[END_REF], hepatocyte growth factor (HGF) [START_REF] Koch | Hepatocyte growth factor. A cytokine mediating endothelial migration in inflammatory arthritis[END_REF][START_REF] Nagashima | Hepatocyte growth factor (HGF), HGF activator, and c-Met in synovial tissues in rheumatoid arthritis and osteoarthritis[END_REF], platelet-derived growth factor (PDGF) [START_REF] Remmers | Platelet-derived growth factors and heparin-binding (fibroblast) growth factors in the synovial tissue pathology of rheumatoid arthritis[END_REF][START_REF] Thornton | Identification of the major fibroblast growth factors released spontaneously in inflammatory arthritis as platelet derived growth factor and tumour necrosis factor-alpha[END_REF], transforming growth factor-β (TGFβ) [START_REF] Fava | Active and latent forms of transforming growth factor beta activity in synovial effusions[END_REF], vascular endothelial growth factor (VEGF) [START_REF] Koch | Vascular endothelial growth factor. A cytokine modulating endothelial function in rheumatoid arthritis[END_REF][START_REF] Nagashima | Role of vascular endothelial growth factor in angiogenesis of rheumatoid arthritis[END_REF], and angiogenin [START_REF] Hosaka | Expression of basic fibroblast growth factor and angiogenin in arthritis[END_REF]. In addition, receptors involved in the angiogenesis process have been found, such as the VEGF receptors Flt-1, KDR, and NP-1 [START_REF] Ikeda | Expression of vascular endothelial growth factor isoforms and their receptors Flt-1, KDR, and neuropilin-1 in synovial tissues of rheumatoid arthritis[END_REF]; the receptor tyrosine kinases tie-1 and tie-2 [START_REF] Uchida | Immunohistochemical localisation of protein tyrosine kinase receptors Tie-1 and Tie-2 in synovial tissue of rheumatoid arthritis: correlation with angiogenesis and synovial proliferation[END_REF], and the HGF receptor c-met [START_REF] Nagashima | Hepatocyte growth factor (HGF), HGF activator, and c-Met in synovial tissues in rheumatoid arthritis and osteoarthritis[END_REF]. Angiogenin (for a review see [START_REF] Badet | a potent mediator of angiogenesis: Biological, biochemical and structural properties[END_REF]) is one of the most active angiogenic factors in experimental models in vivo. It was first isolated from culture media conditioned by human colon carcinoma cells and purified based on its ability to induce angiogenesis in the chick chorioallantoic membrane assay [START_REF] Fett | Isolation and characterization of angiogenin, an angiogenic protein from human carcinoma cells[END_REF]. It is a potent angiogenic agent in the rabbit meniscus [START_REF] King | Neovascularisation of the meniscus with angiogenin. An experimental study in rabbits[END_REF] and rabbit cornea [START_REF] Fett | Isolation and characterization of angiogenin, an angiogenic protein from human carcinoma cells[END_REF]. Angiogenin is a heparin-binding 14•1-kD polypeptide and a ribonucleolytic enzyme [START_REF] Soncin | Interaction of heparin with human angiogenin[END_REF][START_REF] Shapiro | Characteristic ribonucleolytic activity of human angiogenin[END_REF]. In addition to its strong angiogenic effect, the possible involvement of angiogenin in tumour development is suggested by its overexpression in patients with cancer and the ability of angiogenin antagonists to prevent the growth of human tumour xenografts in athymic mice [START_REF] Olson | Angiogenin antagonists prevent tumor growth in vivo[END_REF][START_REF] Olson | Prevention of human prostate tumor metastasis in athymic mice by antisense targeting of human angiogenin[END_REF][START_REF] Olson | Inhibition of prostate carcinoma establishment and metastatic growth in mice by an antiangiogenin monoclonal antibody[END_REF]. Furthermore, angiogenin is regulated in vivo and in vitro as an acute-phase protein [START_REF] Olson | Angiogenin is regulated in vivo as an acute phase protein[END_REF][START_REF] Verselis | Regulation of angiogenin expression in human HepG2 hepatoma cells by mediators of the acute-phase response[END_REF]. Therefore, we studied the distribution of angiogenin in plasma and synovial fluid specimens from patients with inflammatory and noninflammatory joint diseases, and we sought to determine whether peripheral blood monocytes and synovial fibroblasts produced angiogenin.

MATERIALS AND METHODS

Study population

Plasma samples were obtained from 22 patients with OA (n = 5), RA (n = 14), or other inflammatory arthritides (IA) (n = 3). SF was obtained from 55 patients with OA (n = 18), RA (n = 14), crystal-induced arthritis (CIA) (n = 14), or IA (n = 9). All RA patients fulfilled the revised American Rheumatism Association criteria [START_REF] Arnett | The American Rheumatism Association 1987 revised criteria for the classification of rheumatoid arthritis[END_REF]; CIA patients had gout or chondrocalcinosis diagnosed on the basis of inflammatory arthritis with crystals of monosodium urate or calcium pyrophosphate dihydrate, respectively, in their SF by polarized microscope examination. All OA patients had involvement of the knee with typical radiographic changes (osteophytes and joint space narrowing) and fewer than 1000 cells per mm 3 of SF at the time of sampling. The other IAs were either psoriatic arthritis or HLA-B27related oligoarthritis. The controls were healthy blood donors (plasma, n = 15; monocytes, n = 11). The study has been approved by our local ethical committee and informed consent was obtained from all subjects.

Plasma collection

Plasma collected on EDTA from the study participants in the fasting state was centrifuged at 1500 g for 20 min at 20°C, aliquoted, and kept at -80°C until assay.

Synovial fluids

SF was obtained during routine knee aspiration performed as a diagnostic procedure or as a preliminary to intra-articular injection. For each participant, 3-5 ml of SF was collected on commercial sodium heparinate (5000 IU/ml, 20 µl; Choay, Paris, France) and centrifuged at 3800 g for 10 min at 18°C. Supernatants were collected, aliquoted, and frozen at -80°C. Routine cell counts were performed on 40 SF specimens.

Monocyte supernatants

Peripheral blood mononuclear cells were isolated on a Ficoll-Hypaque density gradient (density = 1•077) from 45 ml of whole blood drawn on a sterile 3•8% sodium citrate solution and prepared as previously described [START_REF] Lioté | Blood monocyte activation in rheumatoid arthritis. increased monocyte adhesiveness, integrin expression, and cytokine release[END_REF]. Eleven pairs of RA and control monocyte samples were studied. Briefly, monocytes (10 6 ) were obtained after 2 h of adhesion on plastic Petri dishes, at 37°C, in RPMI 1640 medium supplemented with 10% foetal bovine serum (FBS), penicillin (100 IU/ml), fungizone (2•5 µg/ml), and 2 mM glutamine. Non-adherent cells were removed by aspiration, and monocytes were subsequently maintained in M199 medium supplemented with penicillin, fungizone, and glutamine without serum, for 24 h in a humidified 5% CO2 atmosphere at 37°C. The supernatants were removed, centrifuged, aliquoted, and kept at -80°C until use. Monocyte supernatants were obtained from unstimulated cells or after stimulation with 10 µg/ml lipopolysaccharide (LPS) or muramyl dipeptide (MDP, a gift from G. Barr, Institut Pasteur, Paris, France) for 24 h. All culture media and reagents were endotoxin-free (endotoxin levels less than 10 pg/ml as measured by the standard Limulus test, Endotoxin assay, Kabi-Pharmacia, St. Quentin-en-Yvelines, France), and all experiments were done under sterile conditions.

Synovial fibroblast cultures

Synovial tissue specimens were obtained during joint replacement in 8 RA and 8 OA patients and during wrist tenosynovectomy in 3 RA patients. The specimens were collected in sterile phosphate-buffered saline (PBS) supplemented with 100 IU/ml penicillin and 100 µg/ml streptomycin. They were washed in sterile PBS, dissected, cut into 1-to 2-mm 3 pieces, and subjected to enzymatic digestion. Four millilitres of collagenase-dispase (1 mg/ml, Boehringer, Meylan, France) and DNAase I grade II (1 mg/ml, Boehringer) were added to RPMI 1640 for 60 min at 37°C with regular stirring; 50% volume of fresh enzymes was added for an additional 60-min period. The reaction was stopped with DMEM-5% FBS, and the cells were collected through nylon mesh, centrifuged twice at 300 g for 5 min at 4°C. Synovial cells were suspended in complete medium (DMEM supplemented with 10% FBS, 2 mM glutamine, penicillin-streptomycin, and fungizone) and plated onto 75-cm 2 culture flasks. The medium was changed once or twice a week until confluence, and passages were done at a ratio of 1 : 2 or 1 : 3 after trypsinization. After 2-3 passages, the cells had a typical homogenous fibroblast appearance by phase-contrast microscopy. Culture medium, i.e. supernatant, was collected and kept at -80°C. In kinetic studies, passage 5-7 synoviocytes were seeded onto 24-well plates at a cell density of 3-4 × 10 4 , in 500 µl DMEM with or without FBS. Supernatants were collected at various times, and cell counts were determined in Trypan blue after detachment of the cells.

Synovial fibroblast characterization

Synovial fibroblasts were identified based on their typical morphology by phase-contrast light microscopy and by indirect immunofluorescence using a monoclonal antibody directed against prolyl hydroxylase which is specifically expressed by fibroblast-like cells in the synovium (5B5, Dako, Trappes, France). Fluorescent staining was observed in 90% of the permeabilized cells.

Angiogenin measurement

Angiogenin levels in plasma, SF, and cell-conditioned media were determined by the specific radioimmunoassay (RIA) described previously [START_REF] Moenner | The widespread expression of angiogenin in different human cells suggests a biological function not only related to angiogenesis[END_REF]. Human recombinant Met-(-1) angiogenin was provided by Rhône-Poulenc Rorer (Vitry, France) and wild-type human recombinant <Glu-1 angiogenin was a gift from R. Shapiro (Harvard Medical School, Boston, MA, USA). Angiogenin was labelled with 125 I using the chloramine T method, as previously described [START_REF] Hatzi | Expression of receptors for human angiogenin in vascular smooth muscle cells[END_REF]. The assay using a protein A-purified rabbit polyclonal antibody against human Met-(-1) angiogenin, produced by Rhône-Poulenc Rorer (Vitry, France), was species specific. The detection limit for both recombinant Met-(-1) angiogenin and <Glu-1 angiogenin was 10-20 pg/ml with an ED50 at 100-200 pg/ml. Triplicate determinations were repeated at least twice for most plasma and cell supernatants to four times for SF. They were performed and analysed without knowledge of the patient's diagnosis. Results were expressed as mean ± standard deviation in pg/ml or ng/ml. Angiogenin was also measured in plasma, SF, and cell-conditioned media using a commercially available ELISA (R & D Systems, Abingdon, UK). Similar results were obtained with the two methods (data not shown).

Detection of IL-1β and TNF-α in monocyte supernatants

To check cell viability, IL-1β and TNF-α were measured in the monocyte supernatants using an ELISA (R & D Systems, Abingdon, UK). Cytokine production was stimulated by LPS and MDP, as described above.

Statistical analysis

Data are expressed as the median and range for SF and mean ± SD for plasma. Comparisons of median SF angiogenin concentrations between patient groups were made by Kruskal-Wallis nonparametric ANOVAfollowed by the Mann-Whitney rank sum test for comparisons between groups. Mean plasma angiogenin concentrations were compared using the Student ttest. Values of p under 0•05 were considered significant.

RESULTS

Angiogenin in plasma

Plasma angiogenin concentrations did not differ significantly between healthy volunteers and patients with OA, RA, or IA. They ranged from 96 to 478 ng/ml (Fig. 1). No statistically significant difference was found when mean concentrations were compared in controls, patients with inflammatory disease, and patients with noninflammatory disease. 

Angiogenin in synovial fluid

Angiogenin was detected in all SF samples tested. By ANOVA, differences in SF angiogenin concentrations between disease groups were highly significant (P < 0•0001). Angiogenin levels in SF were higher (P < 0•0001) in the patients with inflammatory disease (median, 103 ng/ml; range, 13-748; n = 37) than in those with OA (median, 20 ng/ml; range, 8-116; n = 18) (Fig. 2). Median angiogenin concentrations in SF were similar in the three subgroups of patients with inflammatory disease: RA (median, 104 ng/ml; range 13-748, n = 14), CIA (median, 149 ng/ml; range, 37-616, n = 14), and other chronic IA (median, 42 ng/ml; range, 15-205; n = 9). SF angiogenin concentrations were significantly higher in patients with inflammatory diseases than in patients with OA (RA versus OA, P = 0•0007; CIA versus OA, p < 0•0001; and other IA versus OA, P = 0•05). Moreover the highest angiogenin levels in SF were achieved in patients with active RA or acute gout. Angiogenin levels were not correlated with the total cell count, lymphocyte count, or polymorphonuclear cell count in SF. Interestingly, serial angiogenin levels in SF from a patient with acute gout decreased from 616 to 164 ng/ml in parallel with resolution of the arthritis within 7 days under oral colchicine therapy. Moreover, in three patients with RA considered to have been in remission for several months, noninflammatory knee effusion developed as a manifestation of secondary OA. In this subset of RA patients, SF cell counts were lower than 1000 cells/mm 3 , respectively, 30, 560, and 650 cells/mm 3 and SF angiogenin levels ranged from 15 to 111 ng/ml, which was similar to the 8-116 ng/ml range in patients with primary OA (P = 0•22, nonparametric test). No paired plasma and SF samples were available. 

Cellular source of angiogenin

Angiogenin was not detected in supernatants (<200 pg/ml, n = 22) from RA or control monocytes cultured for 24 h with or without stimulation by LPS (n = 5) or MDP (n = 6), both of which are bacterial compounds (data not shown). However, IL-1β and TNF-α were detected and increased significantly after LPS or MDP stimulation for 24 h, confirming the viability of the cultured monocytes and the validity of the assay (data not shown). In contrast, angiogenin immunoreactivity was detected in conditioned media of synovial fibroblasts isolated from both active and chronic RA lesions and from OA joints (Fig. 3). No synovial material from crystal-induced arthritis was available to compare the levels of synthesis. Figure 4shows a representative time-course of angiogenin release in supernatants (n = 2) by synovial fibroblasts relative to cell density and cell culture duration. When calculated, cumulative angiogenin production reached 1•18 ng/10 6 cells/day. Fig. 3 Release of angiogenin protein by cultured synovial fibroblastsConditioned media were collected from synovial fibroblasts cultured in 75 cm 2 -flasks in complete medium for 3-5 days, and angiogenin concentrations were determined as described in Methods. Each bar represents production by cultured cells from different synovial tissue specimens grown at (a) passage 0 and (b) passage 1, respectively. The numbers indicate the code for each specimen; nos. 12, 15, and 17 were from OA joints and all other specimens were from RA synovitis. Fig. 4 Release of angiogenin protein by cultured synovial fibroblasts relative to cell growth. As a representative experiment, passage 5 synovial fibroblasts obtained from an RA patient (synovium no. 23) were cultured at 3 × 10 4 cell density in DMEM medium with 10% FBS, in 24-well plates. Mean cell counts (duplicate wells) were determined (○). Medium was changed on days 2 and 4. Conditioned media were collected as indicated and assayed for angiogenin (░). *Angiogenin levels on days 3 and 5 represent the 24-h cumulative angiogenin productions (days 2-3 and days 4-5, respectively). †The angiogenin level on day 8 represents the 96-h cumulative angiogenin production (days 4-8).

DISCUSSION

In this study, we found that angiogenin was present at similar concentrations in plasma from both healthy subjects and rheumatic patients in the same range as those previously reported [START_REF] Moenner | The widespread expression of angiogenin in different human cells suggests a biological function not only related to angiogenesis[END_REF][START_REF] Bläser | A highly sensitive immunoenzymometric assay for the determination of angiogenin[END_REF]. In addition, no difference in plasma angiogenin levels was found between patients with inflammatory joint disease and those with OA. In SF, angiogenin was found in a wide range of concentrations. Most importantly, a significant difference in SF angiogenin concentrations was found between inflammatory and noninflammatory joint diseases. SF angiogenin levels were highest in patients with chronic synovitis characterized by prominent angiogenesis, such as RA. Moreover, SF obtained from three patients with quiescent RA and secondary OA contained angiogenin levels similar to those observed in primary OA. Conversely, high SF angiogenin levels were found in patients with acute crystal-induced inflammation, namely, gout attacks. In addition, in one patient with gouty arthritis, SF angiogenin levels decreased with the resolution of acute inflammation, suggesting that this molecule may either reflect or play a role in monosodium urate crystal-induced inflammation. Taken together, these findings suggest a local role for angiogenin in joints exhibiting inflammation.

We addressed the cellular origin of angiogenin in SF. Macrophages are key angiogenesis effector cells in inflammatory and tumoral angiogenesis [START_REF] Polverini | How the extracellular matrix and macrophages contribute to angiogenesisdependent diseases[END_REF], and their presence is associated with local secretion of many pro-angiogenic factors [START_REF] Sunderkötter | Macrophages and angiogenesis[END_REF]. In human colorectal cancer, the intensity of angiogenin detection has been shown to correlate with microvessel density and focal macrophage infiltration [START_REF] Etoh | Angiogenin expression in human colorectal cancer. The role of focal macrophage infiltration[END_REF]. We therefore looked for angiogenin in serum-free media conditioned for 24h by adherent peripheral blood monocytes. No angiogenin was released by unstimulated monocytes or by LPS-or MDP-stimulated monocytes (< 200 pg/ml), whereas the cytokines IL-1β and TNF-α were readily expressed by these cells. These results are consistent with reports that blood leucocytes express the angiogenin protein and its mRNA at low levels [START_REF] Moenner | The widespread expression of angiogenin in different human cells suggests a biological function not only related to angiogenesis[END_REF][START_REF] Rybak | Angiogenin mRNA in human tumor and normal cells[END_REF][START_REF] Egesten | Ribonucleases and host defense: identification, localization and gene expression in adherent monocytes in vitro[END_REF]. Hosaka et al. have shown that synovial lining cells, vascular smooth muscle cells, endothelial cells and macrophages in synovial tissue were immunopositive for angiogenin, raising the possibility that cells from the monocyte/macrophage lineage may modulate angiogenin expression [START_REF] Hosaka | Expression of basic fibroblast growth factor and angiogenin in arthritis[END_REF]. However, a possible contribution of macrophages to significant angiogenin synthesis in specific articular diseases remains to be demonstrated.

Local production of angiogenin is strongly suggested by our finding that angiogenin is released in large amounts by synovial fibroblasts from joints with active or chronic synovitis (Figs 3,,4).4). All primary cell cultures expressed significant amounts of angiogenin. In agreement with data from Hosaka et al. [START_REF] Hosaka | Expression of basic fibroblast growth factor and angiogenin in arthritis[END_REF], angiogenin was not detected in supernatants from 24h fibroblast cultures. Angiogenin protein became detectable in cell culture media only after at least 48 h of culturing. As previously described for endothelial cells [START_REF] Moenner | The widespread expression of angiogenin in different human cells suggests a biological function not only related to angiogenesis[END_REF], angiogenin release by synovial fibroblasts increased with cell density, suggesting that excessive proliferation of synovial cells in inflammatory joint disease may result in accumulation of the angiogenic protein.

A potential role for angiogenin in inflammatory conditions is supported by its angiogenic activity. Whether angiogenin induces and/or modulates angiogenesis remains to be determined. Given that angiogenin has been shown to inhibit polymorphonuclear leucocyte degranulation in vitro [START_REF] Tschesche | Inhibition of degranulation of polymorphonuclear leukocytes by angiogenin and its tryptic fragment[END_REF] and to display immunosuppressive activity in vitro [START_REF] Matousek | Immunosuppressive activity of angiogenin in comparison with bovine seminal ribonuclease and pancreatic ribonuclease[END_REF], it may also act as a regulatory agent. Regulatory cytokines such as IL-6, a major inducer of acutephase proteins, stimulate the synthesis and secretion of angiogenin protein and also increase the amount of angiogenin mRNA in human HepG2 cells within 24 h [START_REF] Verselis | Regulation of angiogenin expression in human HepG2 hepatoma cells by mediators of the acute-phase response[END_REF]. In addition, hypoxia, a component of chronic synovial inflammation, has been shown to stimulate angiogenin mRNA expression and protein release [START_REF] Hartmann | Hypoxia-induced up-regulation of angiogenin in human malignant melanoma[END_REF][START_REF] Koga | Evidence for the presence of angiogenin in human follicular fluid and the up-regulation of its production by human chorionic gonadotropin and hypoxia[END_REF]. Therefore, angiogenin could be involved in the host response to inflammatory processes.

Fig. 1 Plasma

 1 Fig. 1 Plasma angiogenin concentrations from patients with joint disease. Plasma angiogenin levels were assessed by RIA. OA, osteoarthritis; RA, rheumatoid arthritis; other IA, other inflammatory arthritides (psoriatic arthritis and HLA-B27-related oligoarthritis). • represents an individual value; ○ the mean value (ng/ml) in each disease category. The vertical bar represents the standard deviation.

Fig. 2 Angiogenin

 2 Fig. 2 Angiogenin concentrations in synovial fluid (SF) from patients with joint disease.SF angiogenin concentrations were assessed by RIA. OA, osteoarthritis; RA, rheumatoid arthritis; other IA, other inflammatory arthritides (psoriatic arthritis and HLA-B27-related oligoarthritis); and CIA, crystalinduced arthritis (gout and pseudo-gout). • represents an individual value. The horizontal bar indicates the median value. Comparisons were made using a nonparametric test.
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