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Cell-Cell Interaction between Osteoblast—lineage Cells and Osteoclasts
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Summary

Bone is an actively metabolized tissue. Bone volume is maintained through a balance of

bone formation by osteoblasts and bone resorption by osteoclasts. Reeent research demon-
strated that receptor activator of NF-«xB (RANK)-RANK ligand (RANKL) mechanism
plays a pivotal role in the differentiating and activating osteoclasts. Osteoblast—lineage

cells, consisting of osteoblasts, osteocytes and bone lining cells, regulate bone resorption via
the expression of RANKL. The balance of RANKL and OPG, a decoy receptor for RANKL, is
thought to regulate the bone remodeling. Thus, bone remodeling is accomplished by the
harmonized interaction between osteoblast—lineage cells and osteoclasts. RANK-RANKIL

mechanism is also engaged in pathological bone resorption such as periodontal diseases.

New approach based on the interaction between osteoblasts and osteoclasts will be neces-

sary to prevent and treat bone diseases.
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Fig.1: Scheme of RANK-RANKL mechanism
Bone resorption factors such as PTH, Vitamin D,
and PGE. induce expression of RANKL on osteoblast
—lineage and stromal cells. RANK-RANKL regu-
lates the differentiation and activation of osteoclasts.
OPG, a decoy receptor for RANKL, interrupts the
RANK-RANKL interaction.
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Fig.2 : Electron micrographs indicating cell —cell contact
sites between a preosteoclast (POC) and stromal
cells (ST).

A : A preosteoclast is surrounded by stromal cells
and an osteoblast-lineage cell (OBL).

B : Electron micrograph, at a higher magnification,
of square in A. Adherent structures through ex-
tracellular matrices (arrowheads) and close con-
tact structures (arrows) are seen at the region
between the preosteoclast and the stromal cell.

Scale bars : A=2 pm, B=0.5 um (#k15 X b &%)
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Fig.3 : Light micrograph indicating MMP 13 localization.
Immunoreactivity is seen on the bone surface (ar-
rowheads) under an osteoclast (OC). Labeling is also
detected in osteocytes (Ocy) in bone matrix (Bone).
Scale bar : 20 um  (3CHR25 & ) 204)
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Fig.4 : Electron micrographs indicating MMP 13 localization under an osteoclast.

A : Gold particles(arrows)are detected on the bone surface under a clear zone(CZ).
B : Numerous gold particles(arrowheads)are seen on collagen fibrils at the region between a

clear zone and a ruffled border.

C : Gold particles(arrows)are associated with collagen fibrils in a ruffled border(RB). Bone ;

bone matrix.
Scale bars : 0.1 um (3CHK25 & 1) e0%)

Fig.5 : Scheme of roles of MMP 9 and MMP 13 in collagen
degradation.
MMP 13 secreted by osteocytes (Ocy) may degrade
collagen fibrils. Degraded collagens could be di-
gested by MMP9 synthesized by osteoclast (OC).
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Fig.6 : Electron micrographs indicating MMP 13 localiza-
tion under an osteoblast—lineage cell (OBL).
A : An osteoblast-lineage cell attaches bone surface.
B : Electron micrograph, at a higher magnification,
of square in A. Gold particles(arrowheads)are
seen in the bone matrix under the osteoblast—
lineage cell. Bone ; bone matrix, OC ; osteoclast.
Scale bars : A=2 um, B=0.2 um
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Fig.7 : Electron micrographs indicating osteopontin localization in bone matrix.
A : Gold particles (arrows) are detected on the bone surface under an osteoblast-lineage
cell (OBL).
B : Labeling (arrowheads) is also seen under a clear zone (CZ) of an osteoclast (OC).
Bone ; bone matrix.
Scale bars : 0.2 um
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