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[Purpose and Background of the Research]

Osteoporosis is caused by imbalance between
bone formation by osteoblasts and bone
resorption by osteoclasts. It has been widely
assumed that bone metabolism is controlled
mostly by the local environment. In addition,
alteration of bone metabolism is believed not to
affect the metabolism of other tissues, i.e., bone
establishes an independent domain from the rest
of the body. However, the discovery of neuronal
control of bone mass by leptin has shed light on a
novel pathway controlling bone metabolism,
namely “central control of bone remodelling”.
Furthermore, the recent discovery that
osteocalcin modified by OST-PTP regulates
glucose metabolism opened a new research field
beyond classical skeletal biology. Although in
most cases these pathways are still far from
being fully defined, the identification of a
network between bone and other organs has
already attracted much attention from basic and
clinical scientists. In this study, we try to
elucidate a molecular mechanism of the novel
interrelationship between bone and other
tissues: bone-brain axis and gut-bone axis.
[Research Methods]

For the homeostasis, one needs a feedback
system. Thus, in the case of central control of
bone remodelling, there must be a feedback
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system from bone to brain. We are currently
investigating such pathway(s), especially
focusing on cytokines and neuronal pathways
that emanate from bone, by using various
mutant mouse models.

We also try to uncover the pathogenesis of
osteoporosis secondary to the resection of the
gastrointestinal tract, mainly focusing on
secreted molecules from GI tract that may affect
bone remodelling.

[Expected Research Achievements and

Scientific Significance]

This study should further advance our
understanding of the interrelationship between
bone other and other tissues, which would also
lead to the identification of a new drug target
for the treatment of osteoporosis.

Figure 2. Proposed Interrelationship
between bone and other tissues
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