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Ultrastructural examination on osteolysis and calcification induced by osteocyte
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In this study, we have attempted to histologically verify “ osteocytic
osteolysis” , using two mice models - RANKL-/- mice lacking osteoclasts and lactating mice fed with
calcium (Ca) insufficient diet, which decreased the serum concentration of Ca. Nanoindentation of
AFM revealed decreased modulus of elasticity surrounding bone matrix of osteocytes in these model
mice. Under TEM observation, there are some fragmented collagen fibrils and pieces of mineralized
matrices in the enlarged osteocytic lacunae which showed irregularly-shaped walls. Furthermore, we
observed a layer of bone matrix parallel to the configuration of enlarged osteocytic lacunae. Under
isotope microscopy using 42Ca stable isotope, the deposition of 42Ca isotope could be observed
surrounding the osteocytic lacunae. It seems likely, therefore, that osteocytes enable to erode the
surrounding bone matrix and deposit minerals on their lacunae.
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Isotope Microscopy using 42Ca Stable Isotope
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