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Wehave previously established a mouse co-
culture system of osteoblastic cells and
spleen cells for examining osteoclast differen-
tiation. In the present study, we examined
the morphological features of the cell-cell
contact between mouse spleen cells and
osteoblastic cells in the co-cultures. Light
microscopic investigations revealed that
tartrate-resistant acid phosphatase (TRAP)-
positive mononuclear and multinucleated
spleen cells appeared in the vicinity of
alkaline phosphatase (ALP)-positive osteo-
blastic cells. Ultrastructurally, spleen cells
extended long cytoplasmic filopodia in all
directions, by which spleen cells touched
adjacent osteoblastic cells. The adjacent

osteoblastic cells and spleen cells adhered to
each other by forming electron-dense
cytopiasmic materials on their inner leaflets
of plasma membranes at cell-cell contact
sites. Some adjacent osteoblastic and
spleen cells made contact on the plasma
membranes, forming an extracellular
microenvironment. Coated pits were also
formed on the plasma membranes facing this
microenvironment. These morphological
features of the cell-cell contact between
osteoblastic cells and spleen cells indicate
that there is internalization of organic com-
ponents, i.e., receptor-mediated endocytosis
in the contact sites between the two types of
cells.

Key words: Co-culture, Osteoclast formation, Osteobiastic cells, Cell-cell contact, Micro-
environment

I . Introduction

It is well established that osteoblastic stromal cells are
essential for osteoclast differentiation. Wehave previous-
ly established a mouse co-culture system of osteoblastic
cells and spleen cells for examining osteoclast differentia-
tion [27-29]. Multinucleated cells formed in this co-
culture system in response to bone-resorbing factors
such as la, 25-dihydoxyvitamin D3 [la, 25(OH)2D3]5 para-
thyroid hormone (PTH)S prostaglandin E2 (PGE2) and in-
terleukin 1 (IL-1) showed not only tartrate-resistant acid
phosphatase (TRAP) activity and abundant calcitonin
receptors |45 30], but also resorbed bone and dentine with
typical ruffled borders [22]. The characteristics of these
multinucleated cells generated in this co-culture system,
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therefore, satisfied the major criteria for authentic
osteoclasts [I, 10, 17, 18]. Cell-cell contact between
spleen cells and osteoblastic stromal cells is thought to be
necessary for the osteoclast formation, since no TRAP-
positive osteoclasts were formed when the two types of
cells were co-cultured without direct contact even in the
presence of bone-resorbing factors.

In the present study, therefore, we examined the mor-
phological features of the cell-cell contact between mouse
calvaria-derived osteoblastic cells and spleen cells in co-
cultures. Spleen cells extended long cytoplasmic filopodia
in all directions, by which spleen cells touched adjacent
osteoblastic cells. The two types of cells adhered to each
other by forming electron-dense cytoplasmic materials on
their inner leaflets of the plasma membranes at the contact
sites, suggesting that there is receptor-mediated en-
docytosis in the contact sites between osteoblastic cells and
spleen cells.
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