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Recently it has become evident that Bone morphogenetic proteins (BMPs) are mul-
tifunctional cytokines that regulate the proliferation and differentiation of various types
of cells and play certain roles in organogenesis and apoptosis, though they were first
identified as active components within osteoinductive extracts derived from bone. We
immunohistochemically investigated the expression and cellular localization of BMPs
and BMP receptors (BMPRs) in human submandibular gland in order to clarify the role
of BMPs in the morphogenesis of salivary gland.

In the 16th fetal week, immunoreactivity of BMP-2 and BMP-3 was detected on
many cells in terminal buds and primary ducts. Immunoreactivity of BMP-2 was local-
ized to terminal buds and acinar cells after the 22nd week. There was no BMP-3 im-
munoreactivity at acini, but it was observed at ductal cells in the 26th week. Immuno-
reactivity of BMP-4 was localized to part of terminal buds and primary ducts in the
16th week. The number of anti-BMP-4 positive cells decreased with the development of
the fetus, and they were not observed in the 26th week. BMPR-IA and BMPR-II were
expressed in terminal buds and primary ducts in the 16th week. Although BMPR-IA
positive cells disappeared in the 26th week, BMPR-II positive cells were still observed
in the ductal system.

These findings suggest that BMP-2, BMP-3 and BMPR-II may be related to the
proliferation of submandibular gland cells, whereas BMP-2, BMP-4 and BMPR-IA

may have an important role in the differentiation of acinar cells and ductal cells.
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