Chebulinic acid attenuates LPS induced bone loss in mice by ameliorating ROS & inflammation via blockage of NFkB pathway
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Abstract
Statement of the Problem: Bone regeneration is reported to negatively affect by inflammation, a common phase during bone healing. Inflammatory bone loss conditions like periodontitis and inflammatory arthritis, all driven by Lipopolysaccharide (LPS), which has been identified as a key pathogenic agent. Till date, there are limited therapeutic approaches for inflammation triggered osteoblast differentiation inhibition. Chebulinic acid (CA), an ellagitannin derived from Triphala, exhibits anti-inflammatory & anti-oxidant activity. We hypothesized that CA may prevent the inflammatory bone loss induced by LPS. Methodology & Theoretical Orientation: LPS induced bone loss model was established using 10wk old male & female C57BL/6J mice which were divided into Control(PBS), LPS(5mg/kg; IP injection), LPS+CA(5mg/kg; orally) and LPS+CA(10mg/kg) groups. After 7 & 21days, micro-CT analysis and histomorphometric evaluation were conducted. In vitro, murine osteoblasts were treated with vehicle, LPS and LPS+CA. Cell viability & proliferation, inflammatory behavior, oxidative stress, and NFkB signalling were determined. Findings: Our results show that in 7day study, CA ameliorates LPS induced inhibited bone remodelling in both female & male mice with more pronounced results in male mice. In 21day study, CA administration alleviates LPS-induced bone destruction & biochemical changes with marked protective effect by enhancing bone formation invivo. In osteoblast cells, LPS treatment causes osteoblast & mitochondrial dysfunction by increasing ROS levels with enhanced expression of inflammatory cytokines. Chebulinic acid (CA) improves the inhibitory effect of LPS on osteoblast functions by enhancing cell differentiation and proliferation. Moreover, CA inhibited the oxidative stress & mitochondrial dysfunction stimulated by LPS treatment by blocking increased secretion of inflammatory cytokines. Mechanistically, CA presented remarkable protective effects against LPS treatment by blocking NFkB signalling. Conclusion & Significance: Taken together, protective role of CA against LPS-induced bone loss & inhibitory effect on total ROS levels hold as a potential novel therapeutic strategy for inflammatory diseases in bones.
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Protective effects of chebulinic acid (CA) on bone & osteoblast cell against LPS.
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