IMM-H021 delay chondrocyte senescence of osteoarthritis through activation of SIRT1
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Introduction. Chondroitin sulfate (CS) is promising to be a kind of good therapeutic drug for osteoarthritis (OA)but with unstable biological activities due to its complex polysaccharide characteristics.

Aims. Here, we evaluated the therapeutic effect of semi-synthetic CS-E subtype (IMM-H021) by intra-articular injection and explored its potential mechanism in OA.

Methods. Combining proteomics results, we investigated the effect of IMM-H021 on the mitochondria respiratory chain complex levels and functions including reactive oxygen species production, mitochondrial viability, membrane potential, and intracellular ATP levels. Live cells’ mitochondria oxidative phosphorylation and glycolysis were also examined. Then we assessed effect of IMM-H021 respectively on spontaneous guinea pig OA model and papain-induced rat OA model. Lastly, we tested and confirmed the involvement of the SIRT1 pathway in IMM-H021 treatment for OA in vitro and in vivo.

Results. IMM-H021 greatly increased collagen Ⅱ, aggrecan, and proteoglycans and attenuated the imbalance of mitochondria metabolism including improving the mitochondria respiratory chain complex levels, decreasing reactive oxygen species production and mitochondrial membrane potential, increasing ATP levels, and then simultaneously reducing glycolysis and promoting oxidative phosphorylation in primary chondrocytes. IMM-H021 effectively improved mitochondria metabolism, delayed chondrocyte senescence, and then alleviated OA symptoms by regulating the SIRT1 pathway in guinea pig OA model and papain-induced rat OA model.

Discussion. IMM-H021 improved the dysfunction of mitochondrial and energy metabolism in chondrocytes, delayed cell senescence, and protected the extracellular matrix by activating the SIRT1 signaling pathways, thus effectively exerting therapeutic effects in OA.

