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In vivo

Elucidation of the mechanism of compensatory hyperfunction of salivary glands
and induction of enhancement of secretion using in vivo functional analysis.
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Ca2+ in vivo

When one side of the salivary gland is dysfunctional, the remaining gland
compensates for the low salivary secretion by compensatory hypertrophy. By simultaneously monitoring
the Ca2+ response and salivary secretion of the submandibular gland in living animals, we have
shown that signals causing compensatory hypertrophy induce the remaining submandibular gland to
become a hyperfunctioning gland. Comprehensive gene analysis of submandibular gland tissue
identified 6 marker genes associated with hyperfunctioning glands. Furthermore, the quantitative
analysis of these marker genes changes revealed the involvement of parasympathetic nervous system
transmitters as signals for induction of this hyperfunction due to the unilateral submandibular
glands dysfunction. Measurement of the number of cell growth factor-positive cells suggested that
differentiation from ductal cells to acinar cells and proliferation of acinar cells were occurring
in the hyperfunctioning glands.
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