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Abstract: Gut-bone signaling is recognized as contributing to bone health. The gut has two key
compartments: 1) the microbiota; which contains more than a trillion bacteria and 2) the intestinal
barrier which prevents microbiota and their factors leaking into the lamina propria and blood
stream. Chemically inducing barrier leaks causes osteoporosis. Similarly; conditions of osteoporosis
(e.g., menopause; diabetes; hyperparathyroidism) are associated with intestinal microbiota
dysbiosis and barrier leaks. Glucocorticoid induced osteoporosis (GIO) is also associated with
microbial dysbiosis. By depleting the microbiota with antibiotics and performing fecal transplants;
we demonstrate a key role for the microbiota in mediating GIO. Factors such as probiotic
Lactobacillus reuteri (LR) modify the intestinal microbiota and prevent GIO. LR also prevented
glucocorticoid induced intestinal barrier leaks. Treating mice with an intestinal barrier enhancer
demonstrats an important role for barrier integrity in preventing GIO. Similarly decreases in
osteoblast number; increased marrow adiposity; and increased osteoblast/osteocyte death induced
by glucocoroticoid treatment were prevented by LR; the barrier enhancer; and by microbiota
depletion. Preventing suppression of Wnt10b is suggested to prevent GIO. Our data support a role
for changes in both the microbiota and intestinal barrier function in GIO; making these two
components of the gut important therapeutic targets
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