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The dynamin inhibitor dynasore inhibits bone resorption by rapidly disrupting actin rings of
osteoclasts

FERES [ Abstract

[Summary] Cytoskeletal organization of osteoclasts is required for bone resorption. However,
the role of GTPase activity of dynamin and bone resorbing activity in osteoclasts has remained
to be elucidated. I developed that treatment of osteoclasts with dynasore inhibits the formation
of actin rings, the appearance of TRAP-marks and the bone-resorbing activity in vitre without
affecting their survival. Administration of dynasore into mice disrupts actin rings of osteoclasts
on calvariae within 60 min in vivo and inhibits RANKL-induced bone loss 5 in 7-week-old mice.
Thus, GTPase activity of dynamin is largély involved in bone-resorbing activity in osteoclasts.
[Materials and Methods] Osteoclast formation in mouse co-culture system for TRAP analysis
on dentin slices and pit formation by osteoclasts. Observation of actin rings and TRAP-marks
on mouse calvariae by osteoclasts were performed. GST-RANKL-injected bone loss model in
mice was performed as described Tomimori et al. with slight modifications. MicroCT analysis of
bone volume / tissue volume (BV/TV) was performed with image analysis. Serum CT-X and ALP
activity were measured for bone resorbing and bone forming activity in mice.

[Results] The effects of dynasore, an inhibitor of GTPase activity of dynamin, on bone
resorbing activity and actin ring formations in osteoclasts in witro and in vivo were
investigated. Dynasore inhibited formation of resorption pits in osteoclast cultures due to the
suppression of actin ring formation and rapid disruption of actin rings in osteoclasts. Time
lapse image analysis showed that dynasore shrunk actin rings in osteoclasts. Admiration of
dynasore inhibited RANKL-induced trabecular bone loss of femurs in mice. These in vitro and
In vivoresults suggest that the GTPase activity of dynamin is critical for bone resorbing activity

in osteoclasts and that dynasore is a seed for a development of novel anti-resorbing agents.
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