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Study of gastric acid secretion mechanism by a novel method for
simultaneous recordings of the membrane capacity and currents
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Since there is an elaboration of the apical membranes at the expense of the intracellular
tubulovesicular membrane, fusion of the tubulovesicles to the apical membrane has been put
forward as the mechanism for formation of the apical secretory membrane. Biochemical studies
with subcellular membrane vesicles have also suggested that stimulation with acid secretagogues
induces insertion of intracellular membranes, which convey H, K-ATPase, into the apical mem-
brane. However, direct evidence supporting the fusion hypothesis has been lacking.

In the present study, a real-time increase in the membrane capacitance at the single parietal
cell level was, for the first time, detected after stimulaiton with histamine and dibutyryl cyclic
AMP.

By applying a time-resolved phase-sensitive detection method to singly isolated parietal cell
of guinea pig, a real-time increase in the membrane capacitance was detected within several min
after stimulation with histamine. The membrane current, simultancously monitored, did not
change significantly. An H2-blocker, cimetidine, but not an H1-blocker, pyrilamine, inhibited the
histamine response. Dibutyryl cyclic AMP mimicked the histamine effect. The capacitance
response to histamine was sensitive to cytosolic calcium ions, temperature and N-ethylmaleimide.
The histamine response was inhibited by intracellular application of a non-hydrolyzable ATP
analog, AMP-PNP, and an isoquinolinesulfonamide derivative inhibitor of protein kinase A, H-8.
These results indicate that elevation of intracellular cyclic AMP induces exocytotic insertion of
intracellular membranes to the plasma membrane by activating protein kinase A in guinea pig
parietal cells.
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