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The Immunohistochemical Localization of Ca*-binding Protein and Intracellular
Ca" -signaling Molecules during Amelogenesis in Rat Molars

YAO JUN, TAGAYA MASATOSHI, TANASE SEIZO and TAMURA YASUO

00000000000000000 ca’00n0oonocad’0ooocd”000n0noooonooonon
Jo00oo0ooooOocd’00000ooon Calmodulind CaMID CalbindinDCaBO OO DD DO OOOO
00000000 PDGF-ROFGF-ROPLCYy D000 C&"0 0000000 IKJ-RO Ca-ATPase 0D OO O
ooooooooocooooooooo

CBOU000C00U0OOO0OOOOOOOOOOODOOODOOUOOOOOOOOOOOODOODODOO
O0000000cCaBOODOODOO0OOUDDOUOODOOC"00D00UOODDOUO0UOOCBOOOOO
0000000000000 0D0 Ccd’0000D0000D0DO0ooOoOooDOon

CiMvOUoOoOoooOODOOOOoOOooOooooOOOOOoOoooooOoooOOoOobOOOooooooobObobooOoooon
Ca-ATPase 0 CaM O 0000000000000 CaMO CA"000000000O0DOO0DOO0O0OO0ODODO
gbooobooboobobocaMODOOOODOOODOODOODOOODOOODOODOOCa-ATPase I CaM
ooooOoo0oUoO0boOocaMOOOOOOOOOOODOOODOOOOODCCE"0DOOOOUOOO
ooooo

PDGF-ROFGF-ROPLCy 0000000000 OOCOOOOOOOOOOOOOOOOOOODOOOIP
0-RrROODOO0OO0O0OOOOOCOOOOOOOOOOOOOOODOOOOOOOOOOOPOOOOOOO
0cd’0000000000000000D000D00UDO00D0U00D0O0O0DO0D0ODDOOODDOO
cd"00000000000000D00D0DO0U0D0D0000D0D0OD0OU0D0DO0NOO0ODD
gbooobooobobooobooobooboobooboooobobooobobooD

gboooooooooboboobooboooobooobooooboobobooon

The immunohistochemical localization of calmoduliny CaM [Jand calbindinJ CaB [J, which are Ca” -binding pro-
teins, platelet-derived endothelial growth factor-receptor[] PDGF-R), fibroblast growth factor-receptor[] FGF-R [,
and PLCy , which are tyrosine kinase receptors, and IPLJ-R and Ca-ATPase, which are involved in Ca” maintenance,
were evaluated in rat molarsto clarify the mechanism by which ameloblasts in rat molars control large levels of Ca™,
the mobilization of Ca™, and the localization of Ca™ -signaling molecules.

CaB showed strong localization in differentiation and secretory stages, and stronger localization on the distal side of
the ameloblasts in the maturation stage. CaB is referred to as a buffer protein, and is involved in adjusting the Ca™
concentration; therefore, it was suggested that CaB is related to adjustment of the Ca™ concentration in the
ameloblasts in differentiation, secretory and maturation stages.

CaM showed weak localization in differentiation and secretory stages, and strong localization in the maturation
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stage and on the interlayer and stratum papillary cells. Ca-ATPase revealed a similar localization pattern to that of
CaM. CaM hindsto Ca™, and then to a target protein, and becomes physiologically active; therefore, it was specu-
lated to be involved in the cellular functions of ameloblasts. Ca-ATPase was suggested to be involved in the excretion
of Ca” by ameloblasts and stratum papillary cellsin the maturation period, because it is a CaM-dependent enzyme.

PDGF-R, FGF-R, and PLCy showed strong localization in differentiation and secretory stages and on the stratum
papillary cells. 1P[]-R showed marked localization in differentiation and secretory stages, especially in the late phase
of secretion. The mobilization of Ca™ through the PI response involving the receptors was suggested to be the most
activein differentiation and secretory stages. It was suggested that Ca™ dynamics in ameloblasts are associated with
signals involving expressions of cellular function, and Ca™ dynamics in interlayer and stratum papillary cells are as-
sociated with signals involving the expression of function and transportation for calcification.
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