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発現を変化させる) 

論文内容の要旨 

〔目 的(Objective)〕 

The biomechanical properties of the meniscus are involved in the pathogenesis of knee osteoarthritis 

(KOA), however, the biological role of a degenerated meniscus in KOA is unclear. This study examined 

the effects of degenerated meniscus on articular chondrocytes. 

 

〔方法ならびに成績(Methods/Results)〕 

Methods: Human menisci and articular chondrocytes were obtained from 13 patients with KOA who underwent 

total knee arthroplasty (TKA). Human meniscus pieces were cultured as explants, and articular 

chondrocytes were isolated by enzymatic digestion and cultured. For the experiments, part of meniscal 

tissues were stimulated with IL-1β. A co-culture model was set up using transwells to allow for a 

paracrine effect without direct cell contact. Moreover, culture supernatant from IL-1β-stimulated 

menisci was collected and used to culture chondrocytes at different concentrations. Total RNA was 

extracted from the chondrocytes for RNA sequencing and quantitative real-time PCR (qPCR) to analyze gene 

expression. Immunofluorescence staining was also performed to visualize protein expression of MMP3 and 

COX2. The data were statistically analyzed using independent sample t-tests, with significance set at p 

< 0.05.  

Results: RNA sequencing and RT-qPCR analyses showed that co-culturing chondrocytes with degenerated 

menisci led to increased expression of inflammatory factors, such as IL-6, IL-7R, CCL-2, and CXCL-6, 

and matrix metalloproteinases (MMP-3 and MMP-13). In contrast, the expression of aggrecan (ACAN), a key 

cartilage component, was reduced. These gene expression changes were more pronounced if co-cultured with 

IL-1β-stimulated degenerated meniscus. Furthermore, culture supernatant from IL-1β-induced 

inflammatory human degenerated meniscus caused similar gene expression changes in articular chondrocytes 

as the co-culture. Immunofluorescence staining of the cells confirmed a positive correlation between 

the percentage of degenerated meniscal culture supernatant in the culture medium and MMP3- and COX2-

positive articular chondrocytes.  

 

〔総 括(Conclusion)〕 

These findings suggest that degenerated human meniscal tissue induces inflammatory and degenerative 

changes in articular chondrocytes through a paracrine mechanism, potentially contributing to KOA 

pathogenesis. 

 

 

 




