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Elucidation of the action of geranylgeraniol which reciprocally controls bone
resorption and bone formation and its application to osteoporosis
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Geranylgeraniol (GGOH) is a diterpene alcohol with four isoprene units. We
found that GGOH inhibits the differentiation of bone-resorbing osteoclasts, but it promotes the
differentiation of bone-forming osteoblast using primary culture from bone marrow cells and calvaria

derived cells, respectively. The action was mediated by the regulation of differentiation-specific
osteoclast and osteoblast gene expression. Furthermore, administration of GGOH to mice suppressed
bone resorption of calvaria caused by the bacteria derived proinflammatory lipopolysaccharide (LPS).
The present study suggested the GGOH can be an effective therapeutic agent for osteoporosis due to
the synergistic effect on bone formation.
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