Linoleic acid induces an increase in intracellular calcium concentration and a membrane
hyperpolarization of primary cultured rat pancreatic 3-cells
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Free fatty acids (FFAs) stimulate insulin secretion througtvatictn of their receptorGPR40. ltis
known that actiation of GPR40 leads to an increase in intracellular fre& €ancentration ([C%T]i), which
contritutes to the secretion of insulifElectroplysiological activities of3-cells are crucial in determiningvigs
of [Ca2+]i and insulin secretion, but the action of FFAs on electrophysiological properfiesedis is lagely
unknovn. Moreover, the mechanism of increase in FC]Qinduced by FFAs is not fully understootiVe wsed
primary cultured rat pancreatgcells to test the &fct of linoleic acid on [Cza”]i and membrane potential.
Linoleic acid (20puM) induced an increase in [é*z}g under 3.5 mM glucose, which was eliminated by
pretreatment of the cells with thapsigin, but not blocked by remel of extracellular C&*. Simultaneously
with the increase in [C?é]i, membrane potential wag/perpolarized by linoleic acids significantly (Mez8D,
-48+13.7 mV to -7&6.8 mV after linoleic acids, n=12, P<0.01). Only a very small component of calcium-
activated potassium currentsaw irvolved, as apamin and charybdotoxin did not deter ypedpolarization
induced by linoleic acid. In contrast, the blockade ®P/Asensitre ptassium channels (K, channels) by
tolbutamide totally abolished theyjperpolarization induced by linoleic aci& ., current was then recorded by
nystatin-perorated patch clamp. It was strongly increased by linoleic ¥&dmncluded that linoleic acid-
induced increase in [éai is due to calcium release from intracellular calcium stores of-calls but not
through voltage-dependent calcium channé&kctrophysiologicallylinoleic acid induces hyperpolarization by
actvating K, channels, but not calcium-agted potassium channels. This hyperpolarization mayepte
insulin secretion induced by a higtlvéeof glucose.
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