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    Abstract

Background Fibroblast-like synoviocytes (FLS) play an essential role in the pathophysiology of rheumatoid arthritis (RA). Neutrophils play an important role in overt inflammation in RA and are the most abundant cell type in the acute synovial effusion of RA patients. α-defensin-1 is released into the extracellular milieu from neutrophils during inflammation. Little is known of the role of α-defensin-1 for the development of joint inflammation in RA.




Objectives We assessed the concentration of α-defensin-1 in synovial fluid (SF) of RA patients and osteoarthritis (OA) patients. We also investigated the effect of α-defensin-1 on the expression of IL-6, IL-8, MMP-1 and MMP-3 and the signal transduction mechanisms responsible for α-defensin-1-induced IL-6, IL-8 and MMPs expression in RA FLS.




Methods The concentrations of SF α-defensin-1 from 51 RA patients and 21 OA patients were measured using ELISA. Real-time PCR was performed to investigate the effect of α-defensin-1 on IL-6, IL-8, and MMPs mRNA expression in RA FLS (n=5). Cell lysates were analyzed for mitogen-activated protein (MAP) kinases activity by Western blot analysis (n=3). The critical pathways for α-defensin-1-induced IL-6, IL-8, and MMPs expression were determined by using JNK (SP600125, 10 uM) or ERK inhibitor (U0126, 10 uM).




Results The SF α-defensin-1 concentration was significantly increased in RA patients compared to OA patients (39.3±3.5 vs. 18.0±5.6 ng/ml, p=0.002). IL-6, IL-8, MMP-1 and MMP-3 mRNA expressions were significantly increased (13.34±22.89-fold, 2.89±1.49-fold, 15.17±7.15-fold, and 4.10±1.56-fold increase, respectively; all p<0.05) at 8 hrs after α-defensin-1 stimulation in RA FLS. α-defensin-1 activated JNK and ERK at 5 min in RA FLS (25.23±3.36-fold, p=0.008 and 1.42±0.24-fold, p=0.05, respectively), while no significant change was found in p38 activity. Blocking ERK pathway significantly reduced α-defensin-1-induced IL-6 and MMP-1 production by approximately 71% and 73.4%, respectively (p<0.05 for each) and blocking JNK pathway reduced α-defensin-1-induced MMP-1 production by approximately 98% (p<0.05). α-defensin-1-induced IL-8 expression was reduced by approximately 68 and 52% by inhibition of ERK and JNK, respectively (p=0.689 and P=0.309). Also, α-defensin-1-induced MMP-3 expression was reduced by approximately 22% and 50% by ERK and JNK inhibitor, respectively. However, these differences did not reach statistical significance.




Conclusions α-defensin-1-induced IL-6 and MMP-1 productions were dependent on activation of MAP kinase JNK and/or ERK while α-defensin-1-induced IL-8 and MMP-3 expression appears to have salvage pathways other than MAP kinase pathway. These data provide new insight regarding the mechanism by which α-defensin-1 participates in joint inflammation and destruction in RA and a rationale for targeting α-defensin-1 as a new therapeutic option for RA.
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