Glycyrrhizic acid and 18β-glycyrrhetinic acid alleviate osteoclastogenesis and inflammatory osteolysis
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Introduction. Osteoarthritis (OA) is a chronic degenerative disease characterized by pain and disability, associated with early bone loss from increased remodeling and inflammation-driven osteoclastogenesis. Glycyrrhizic acid (GA), a compound derived from the root of Glycyrrhiza glabra, and its major metabolite, 18β-glycyrrhetinic acid (18β-GA), both exhibit anti-inflammatory, antiviral, and hepatoprotective properties; however, their effects and mechanisms in regulating osteoclastogenesis remain unclear.
Aims.  We aimed to investigate the effects of GA and 18β-GA on osteoclast activation and their potential to alleviate symptoms and inflammation-driven bone loss in experimental mouse OA models.
Methods. Murine osteoclast formation was assessed by TRAP stain and F-actin phalloidin staining, while reactive oxygen species (ROS) were measured using DCFH-DA assay. Protein and mRNA levels were analyzed by Western blot and qPCR, and bone structure was evaluated in vivo via Micro-Computed Tomography.
Results. Our results revealed that GA and 18β-GA suppressed osteoclast formation and ROS production. They inhibited the elevated mRNA expression of osteoclastogenesis-related genes (Dc-stamp, Ctsk, and Trap), as well as osteogenesis-related proteins via MAPK/NF-κB signaling. Furthermore, GA and 18β-GA reduced inflammatory bone loss in both monosodium iodoacetate- and collagen antibody-induced experimental mouse OA models.
Discussion. In conclusion, GA and 18β-GA both exhibit anti-inflammatory and antioxidant properties, effectively reducing bone loss and highlighting their therapeutic potential for OA.
