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Introduction Osteoarthritis of the knee is an age-related type of arthritis and degenerative disorder affecting the cartilage, subchondral bone, synovial tissue with osteophyte formation. Osteoarthritis affects the whole joint including articular cartilage, subchondral bone and synovial membrane. This novel model mimics the modern world knee joint problems in older population and will be helpful in future academic & research studies on osteoarthritis.
Aims Development and validation of a novel senescence related knee osteoarthritis model and investigating the effect of Navitoclax on this model.
Methods C57BL/6 mice were anaesthetized with ketamine 100 mg/kg & xylazine 10 mg/kg cocktail (intra-peritoneal) and shaved at joints. Monoiodoacetate (MIA) (intra-articular) once on day 1 and D-galactose (subcutaneous) for 30 days daily were administered. Navitoclax (oral) was administered for next 30 days. After the end of experiment, pain & inflammation associated parameters like hot plate analysis, rotarod, knee diameter and gait were assessed. X-ray imaging technique in live mice was performed. After the samples were harvested histopathology and micro-CT were also done on knee joint samples.
Results The X-ray imaging technique and micro-CT assessment showed that MIA with d-galactose induced osteoarthritis more severe than MIA alone while Navitoclax improved the cartilage integrity. Navitoclax increased the pain threshold in osteoarthritic mice in hotplate method (n = 10, p < 0.01) & increased locomotor activity in rotarod (n = 10, p < 0.01) as compared with MIA+D-galactose group. Gait stride pattern was more severe in MIA and d-galactose combination than MIA alone (n = 7, p < 0.01) and navitoclax improved gait as compared with the novel osteoarthritic model (p < 0.01) in mice.
Discussion MIA with d-galactose induced more effective novel ageing associated osteoarthritis model in C57BL/6 mice. D-galactose induces senescence in cartilage and MIA disrupts cartilage integrity only, hence combination of the two mimics model for ageing related osteoarthritis which makes more sense in modern world suffering from severe joint disease. Treatment with Navitoclax improved osteoarthritic symptoms in knee joint of mice by its advanced senolytic property unlike conventional NSAIDs. 
