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The purpose of this study is to examine the effects of naturally polymethoxy flavonoid and synthetic-derived polymethoxy
flavonoid extracts (PMF) on osteoclastogenesis and bone disease models and to investigate the inhibitory mechanism of
PMFs on osteoclastogenesis.
PMF inhibited the IL-1-induced osteoclast formations in co-cultures of osteoblasts and bone marrow cells, and also
suppressed IL-1 or LPS-induced bone resorption in organ cultures of mouse calvariae and mandibular alveolar bones.
PMF also prevented severe bone loss by increased bone resorption due to estrogen deficiency.
In the experiment of IL-1-induced osteoclast formations in co-cultures of osteoblasts and bone marrow cells, when the
effect of PMF were compared with naturally extracted polymethoxy flavonoid, nobiletin and tangeretin at the same
concentration, PMF showed stronger effect than nobiletin and tangeretin.
To investigate the inhibitory mechanism of polymethoxy flavonoid on osteoclastogenesis, synthetic nobiletin and
3,5,6,7,8,3' 4"-heptamethoxyflavone (HMF) were used in several experiments . These two polymethoxy flavonoids
suppressed IL-1-induced osteoclast formation concentration dependently in co-cultures of osteoblasts and bone marrow
cells. In the same concentration range, they also decreased IL-1-induced reactive oxygen species (ROS) production in the
same culture condition. Furthermore, antioxidant, catalase, N-acetylcysteine (NAC) and Trolox also suppressed ROS
production in the cells. From these results, the inhibitory effect of nobiletin and HMF on osteoclastogenesis may be
dependent on suppression of ROS production intracellularly.
Nobiletin and HMF also suppressed M-CSF/sRANKL-induced osteoclastogenesis in bone marrow cells and
sRANKIL-induced osteoclastogenesis and NFATc1 mRNA expression in RAW264.7 cells. Furthermore, nobiletin and
HMF showed the increase in the expression of antioxidant, catalase in osteoclast induced by sRANKL in the culture of
RAW264.7 cells.
Therefore, it is suggested that synthetic polymethoxy flavonoids show the inhibitory effect on osteoclastogenesis via
suppression of NFATCc1 activation by decreasing the ROS production, which is resulted from their antioxidative effect and
the increase in catalase expression in osteoclast precursor cell.
In coclusion, we firstly demonstrated synthetic polymethoxy flavonoids prevent osteoclastogenesis and elucidated its
inhibitory mechanism in osteoclast precursor cell. PMF extracts suppressed bone resorption of alveolar bone and bone loss
due to estrogen deficiency. Therefore, it is possible that PMFs may be beneficial to bone health in postmenopausal women
and periodontal bone loss.




