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Inflammation is the physiological defense mechanism against many stimuli, and protein denaturation is the cause of the onset of 
inflammation and arthritic disease. Non-steroidal anti-inflammatory drugs (NSAIDs) are extensively used to treat rheumatoid arthritis 
and pain, but several side effects such as gastric irritation, liver damage, and dyspepsia, were reported. To avoid the side effects and 
toxicity of NSAIDs, bioactive compounds extracted from various plants have been used in the clinical
treatment of inflammation and arthritic disease for many years. Among the various bioactive compounds, astaxanthin (ATX) is a natural 
xanthophyll carotenoid with significant antioxidant, anti-inflammatory, and antiarthritic properties. However, its use in pre-clinical 
or clinical is currently limited by its low solubility and bioavailability. Thus, an encapsulation of ATX in an effective polymeric-based 
nanocarrier is a promising approach for overcoming the limitations of ATX. Our previous studies suggested that the water solubility, 
physicochemical stability, in vitro bioaccessibility and bioavailability, antioxidant, and anticancer activity of ATX was significantly 
enhanced by encapsulation within chitosan oligosaccharide/alginate nanoparticles (ATX-COANPs) prepared under the optimum 
condition. However, its potential role in the inflammatory and arthritic of ATX-COANPs is still not reported elsewhere. To assess the 
potential anti-inflammatory and antiarthritic activities, in the present study, the ATX-COANPs were determined for red blood cell (RBC) 
membrane stabilization assay for anti-inflammatory responses and the protein denaturation method for antiarthritic assay.
The ATX-COANPs showed stronger RBC membrane stabilizing activity and protein denaturation inhibition activity than free ATX in 
a concentration-dependent manner. In conclusion, the ATX-COANPs showed significant in vitro anti-inflammatory along with the 
inhibition of denatured protein, suggesting the potentially used as an alternative therapeutic agent for the treatment of arthritis.
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