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Abstract  

The preventive and therapeutic effects of curcumin on degeneration of articular (joint) cartilage diseases have 

rarely been investigated. In the present study, the protective effects of curcumin against sodium nitroprusside 

(SNP)-induced chondrocyte apoptosis were evaluated and the underlying molecular mechanisms were elucidated. 

Curcumin was used to as a co-treatment with SNP in chondrocytes, and changes occurring in the cells were 

observed and evaluated. It was shown using a cell counting kit-8 (CCK-8) assay that curcumin protected the 

viability of chondrocytes against SNP damage. NO (nitric oxide) from SNP could be scavenged by curcumin. Flow 

cytometry and Hoechst 33342 staining showed that curcumin not only inhibited the cell apoptosis in a 

concentration-dependent pattern but also ameliorated the SNP-induced nuclear chromatin damage and reduction of 

the mitochondrial membrane potential in chondrocytes. In SNP-treated chondrocytes, curcumin downregulated the 

expression of Bax and cleaved caspase-3 but upregulated the expression of Bcl-2, as shown by western blot. 

Meanwhile, curcumin administration also protected extracellular matrix (ECM) synthesis and prevented its 

degradation. Taken together, these results support the hypothesis that curcumin exerts its protective effect on 

chondrocytes against SNP-induced apoptosis, at least partly, via blocking the mitochondrial-dependent apoptotic 

pathway and maintaining the metabolic balance of ECM. Thus, curcumin may be a potential candidate to be used 

as a unique biological agent for the prevent and treatment of osteoarthritis (OA). 
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1. Introduction 

Osteoarthritis (OA), which is characterised by degeneration of the articular cartilage and is a major cause of 

joint dysfunction in the elderly population, is one of the most common chronic diseases, affecting an estimated 

10% of men and 18% of women over the age of 60 years (Glyn-Jones et al., 2015). OA is a multifactorial disease, 

evolving over decades, and thus, its treatment is a challenge. Numerous studies have suggested that the main cause 

of OA is an excessive apoptosis-related loss of chondrocytes and degeneration of the cartilage. Although the exact 

pathogenesis and aetiology of OA remain poorly understood, there is no doubt that the apoptosis of chondrocyte 

and an imbalance between the synthesis and degradation of the extracellular matrix (ECM), which are greatly 
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