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Osteoclast and related diseases
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Department of Oral Pathology, Kagoshima University Dental School
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Abstract:

Osteoclast is an essential bone cell that is a supporting and driving force of bone function
such as remodeling of tissue and calcium metabolism. Osteoclast represents heterogeneous
morphology depended on functional activity according with local tissue microenvironment.
A genetic and functional disorder of osteoclast directly causes metabolic bone diseases such
as osteopetrosis and osteomalasia. Otherwise, in focal non-specific bone diseases such as
direct cancer invasion and inflammation, osteoclast also play an important role for develop-
ment of the diseases.

In the review, several examples of the microenvironment that may regulate osteoclast
function in bone diseases are represented and discussed. In a case of adult type
osteopetrosis, genetically malfunctioned osteoclasts recovered morphologically and function-
ally in the inflammatory lesion of mandibular osteomyelitis. The genetic disorder may
present in a functional control pathway that cross-talking with an inflammatory signaling
pathway. Another example, direct bone invasion by oral cancer induced high activation of
osteoclasts in the area faced to the cancer foci. The process of osteoclastic activation in the
cancer invasion site was directly reduced by irradiation therapy. Finally, in an inflammatory
animal model, highly activated osteoclasts showed large and multinucleated morphology
even if they detached from bone surface.

The evidences suggest local tissue microenvironment of osteoclast is an essential deter-
minant for not only osteoclastogenesis but also functional activation of mature osteoclast.
While, as functional depressing mechanism, control of apoptosis in osteoclast is suspected.
Further investigation for factors of microenvironment that regulate osteoclast function and
morphology in bone diseases is required.
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1 : Scanning electron microscopic figure of osteoclast on
a rat calvarium surface. (original x1000)
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X 2 : Cultured osteoclast on plastic dish derived from
mouse bone marrow culture. (original x40)
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[X] 5 : Histological appearance of osteoclastic bone
resorption mediated by invading carcinoma (C).
(original x 40)'
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