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Identification and visualization of pathological osteoclasts in arthritis
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Osteoclasts are multinucleated cells with unique bone-destroying capacity.
They play key roles in maintaining homeostatic bone remodeling inside the bone marrow (BM), while
they are also involved in pathological bone destruction in arthritis. However, the difference
between these osteoclasts in the two tissue settings have not been clarified. Here, we used
two-photon microscopy to directly visualize the mature osteoclasts both in the BM and pannus-bone
interface. This showed that pathological osteoclasts are actively resorbing the bone matrix in the
tiny resorption pits without migrating on the bone surface. This contrasts with the physiological
osteoclasts in the BM, which are in close contact with osteoblasts and slowly migrate on the bone
surface. These results imply that the manner of bone resorption differs between the osteoclast
populations in the two tissues, and this system can serve as a platform for exploring the dynamics
of osteoclasts within the synovial microenvironment.
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