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    Abstract



Background Leptin is an adipocytokine, produced mainly by adipocytes and controlling body weight through a hypothalamic relay activating the sympathetic nervous system. In rheumatoid arthritis (RA), a representative arthritis, serum leptin levels are reportedly higher in RA patients than in healthy controls, but negative results have also been reported. It is unclear whether serum leptin levels are rising as a pro-inflammatory cytokine with inflammation of RA or as an anti-inflammatory cytokine in an attempt by the body to suppress the inflammation already present.





Objectives We investigated the effects of very-high-concentration leptin on leptin transgenic (LepTg) mice in terms of cartilage destruction, bone destruction, joint synovitis and serum cytokine levels by using a mouse model of collagen antibody-induced arthritis (CAIA). We also examined effects on macrophages using high-concentration leptin for macrophage-like THP-1 cells in vitro.





Methods CAIA was induced for female age-matched 6- to 8-week-old C57BL/6J control mice, ob/ob mice and LepTg mice. Clinical evaluation of arthritis was monitored for 14 days and hindpaws were examined histologically. Serum cytokine levels were also analyzed on days 0 and 5. THP-1 cells were cultured and differentiated into macrophages and the effects of leptin on mRNA expression of interleukin (IL)-6 were examined by real-time quantitative PCR.





Results Serum leptin concentrations were approximately 20-fold higher in LepTg mice (133.1±33.3 ng/ml) than in control mice (7.2±0.5 ng/ml). Serum leptin levels in ob/ob mice were even lower (0.4±0.2 ng/ml). Limb joints showed marked swelling or redness in control mice. Conversely, evidence of arthritis was barely apparent in LepTg mice and ob/ob mice on day 9 (Fig. 1A). Clinical score was also low in LepTg mice and ob/ob mice (day 9: control, 10.5±4.2; LepTg, 3.8±1.2; ob/ob, 4.2±2.3) (Fig. 1B).Modified Mankin's histological scores for cartilage after arthritis were significantly higher in control mice (10.0±1.9) than in LepTg mice (1.3±1.0; P<0.05) and ob/ob mice (2.0±1.0; P<0.05) (Fig. 1C). Serum cytokine levels of IL-1β, IL-17, IL-10 and TNFα did not show any significant changes in any of the three groups from day 0 to 5. IL-6 level was higher in control mice than in LepTg and ob/ob mice on day 5. Moreover, elevation of IL-6 following lipopolysaccharide exposure in THP-1 cells was suppressed with high leptin concentrations in vitro. Very high concentrations of leptin may thus plausibly suppress IL-6 responses and progression of joint inflammation.

[image: Figure 1]
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Figure 1 







Conclusions Our current findings have identified a previously undescribed function of very high serum concentrations of leptin in suppressing IL-6 expression and autoimmune arthritis. Further studies are needed to determine whether high-concentration leptin injections may exert any therapeutic effects in CAIA, which may have important implications for the development of new strategies for treating patients with RA and other autoimmune diseases.
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