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The Gut Microbiota (GM) interact with the host immune system (a two-way communication) thereby providing various beneficial effects on the host. We at our group are interested in the novel role of probiotics in regulating bone health (via its effect on the host immune system). Thus, the current research opens a new arena of research, called as "Osteo-Microbiology" (proposed by our group), which is a delicate interplay between the host Immune, Bone system and GM, which if exploited will ultimately lead to various health benefits (eg. increased bone mass). 

Probiotic bacteria are defined as live microorganisms which when administered in adequate amounts confer a health benefit on the host by altering the composition of the GM. Recent studies on probiotics have shown its association in enhancing diverse health benefits and suppressing diseases. Different studies have recently shown that various strains of bacteria have immense potential in regulating bone health. Taking cue from these studies we selected various novel probiotics strain for studying its effect on bone health in ovariectomy (ovx) induced osteoporotic mice model. Exciting initial results in our lab using various cutting edge technologies of Scanning Electron Microscopy, Atomic Force Microscopy, micro-CT, FTIR, Flow Cytometry and molecular biology analysis had suggested a strong positive interaction between the GM + Immune system + bone System (= Osteo-microbiology). Interestingly it was observed that administration of L. acidophilus protected ovx-induced bone loss by enhancing bone mass, which was confirmed by SEM, AFM and µCT analysis of bone samples. Also, the bone content of probiotic treated group was significantly higher in trabecular as well as in cortical regions of the bones samples as compared with control group. 

Our results for the first time demonstrate that probiotics inhibit ovx-induced post-menopausal osteoporosis in mice by regulating the number of CD4+, CD8+ T cells and B cells in both the primary and secondary lymphoid tissues. Most importantly it reduces the number of CD4+ T cells in the BM, which is the prime site for the generation of osteoclastogenic precursor cells (monocytes). Thus, we propose for the first time that the inhibitory effect of various probiotics on bone mass is mainly mediated via its effects on the CD4+ (Th17 & Treg), CD8+ T cells and B cells, which in turn regulates bone remodeling (Osteoimmunology) thus validating the use of novel probiotics as possible novel therapeutics in treatment of osteoporosis, RA and various other inflammatory diseases. 
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