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Elucidation of novel mechanisms by which intestinal bacteria affect
bone-glycolytic metabolism-immune network

Fukuhara, Yoko
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Recently, there is accumulating evidence that bone is an organ that not only
supports the whole body but also plays an important role in maintaining health in association with
intestinal bacteria and immune function. In this study, we analyzed the mechanism that controls bone
metabolism and endochondral bone formation by intestinal bacteria using germ-free (GF) and
bacterial-carrying "specific pathogen free (SPF)" mice. From the skeletal analysis of GF and SPF
mice and the analysis of calvaria-derived osteoblasts, gut microbiome activates both osteoclasts and
osteoblasts and activate bone metabolism. Analysis of chondrocytes isolated from fetal costal
cartilage suggests that the presence of maternal microbiome may negatively regulate endochondral

bone formation during embryonic period.
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osteoprotegerin (Opg) gene (a), receptor activator of nuclear factor-
kappa B ligand (Rankl) (b) gene, the Opg/Rankl ratio (c), osteocalcin (Ocn) (d) gene, alkaline
phosphatase (Alp) (e), collagen type | alpha (Colla) 1 (f) Col1a2 (g) gene.
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