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Relative contributions of extracellular Ca*
entry and intracellular Ca®** release to
stimulus-secretion coupling in rat pancreatic

acinar and rat adrenal chromaffin cells.
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Ca®" is well known to be an essential factor in signal transduction in
various types of cells. In exocrine cells such as pancreatic acinar cells and
endocrine cells such as adrenal chromaffin cells it is generally considered
that secretory responses to physiological stimuli are exerted through an
increase in the cytoplasmic free Ca®" concentration ({Ca®*lc¢), although the
precise mechanism of the [Ca®"Jc elevation still remains to be elucidated. Four

main sources of Ca®’’ were shown to exist: two intracellular Ca®' stores, namely

IP:-sensitive store and Ca®'-induced Ca®' release store; and two Ca®" entry
pathways, namely voltage-dependent and receptor-mediated Ca®" entry. One
approach to understanding of the mechanism of Ca®' signalling would be a

definition of relative contributions of different Ca®’ sources to the final
[Ca’'Jc dynamics. Recently a new compound, SK&F 96365 has been found to
selectively block receptor-mediated and voltage-dependent Ca®" entry compared
with intracellular Ca®' release in various types of cells. In the present study
we used SK&F 96365 and Ca®' deprivation and Mn quenching techniques to define
relative contributions of intracellular Ca®’ release and Ca’' entry to the
stimulus—secretion coupling in rat pancreatic acinar and rat adrenal chromaffin
cells. [Ca®"]c was measured using fluorescent Ca®" indicator Fura-2. The
results of the present study showed that:

1. SK&F 96365 inhibits some steps of signal trasduction process after G-protein
activation rather than specific binding of secretagogues to receptors.
2. At concentrations lower than 100 uM SK&F 96365 selectively prevents
receptor-mediated Ca®"' entry induced by 100 pM CCK-8 in pancreatic acinar cells
and high K" or nicotine-induced Ca®" entry in adrenal chromaffin cells, but
cause little, if any, changes in intracellular Ca®' release.

3. In rat pancreatic acinar cells:

i. In the pancreatic acinar cells CCK-8 at 5 pM induced oscillatory [Ca®’*Jc
dynamics and sustained amylase release. SK&F 96365 at 30 M reduced the
frequency of the [Ca®"]c oscillations; and SK&F 96365 at 100 uM transformed
the oscillatory [Ca®"Jlc dynamics to a transient increase followed by a gradual
decay and caused a significant inhibition of the sustained amylase release.
These results indicate (1) that Ca®’ entry may be not only a simple sustaining
factor but also an important regulatory factor for [Ca®‘Jc oscillations induced
by 5 pM CCK-8, and (2) that sustained secretory response to 5 pM CCK-8 is
dependent on receptor-mediated Ca®' entry.

ii. CCK-8 at 100 pM induced a two-phase [Ca®’‘lc dynamics: the initial transient
followed by sustained plateau. The time course of the amylase release induced

by 100 pM CCK-8 in pancreatic acinar cells was closely correlated with [Ca®’*lc
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dynamics. SK&F 96365 at 30 uM partly and at 100 uM completely inhibited the
second sustained plateau phase of the amylase release induced by 100 pM CCK-8,
while the drug caused little, if any, changes in the initial transient phase.
These results are compatible with a view that the initial secretory response
to 100 pM CCK-8 is due to an intracellular Ca®" release, whereas the sustained
secretion is due to receptor-mediated Ca®’"’ entry.

4. In adrenal chromaffin cell:

i. Two-phase [Ca®"]c dynamics, an initial transient followed by a sustained
plateau, was observed in 200 uM methacholine-stimulated adrenal chromaffin
cells. Delayed applications of methacholine after block of Ca®® entry by 50 uM
SK&F 96365 led to a progressive decline of the [Ca®"]c response with substan-
tial difference in the susceptibility to SK&F 96365 of the initial and the
sustained phases. These results indicate that methacholine-induced [Ca?"]Jc
response may consist of two components: initial Ca®’ release from intracellular
store followed by Ca®"* entry.

ii. Most rat adrenal chromaffin cells (74%) exhibited spontaneous Ca®’
oscillations in the absence of any stimuli. The spontaneous oscillations were
completely abolished by 50 uM SK&F 96365. The spontaneous oscillations
coincided with step-wise quenching of Fura-2 fluorescence excited at the

isosbestic wavelength in the presence of 1 mM Mn®".

The step-wise quenching was
arrested by 50 uM SK&F 96365. These results indicate that Ca®" entry is an
important factor for the spontaneous Ca®" oscillations, whereas the possibility
that intracellular Ca®’ release could also be involved in the mechanism of the

oscillations still remains.
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