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PRELIMINARY NOTES

BBA 71002
The sodium pump and insulin secretion

In view of the fundamental role of transmembrane sodium flux in such excita-
t>ry phenomena as skeletal muscle contraction or nerve conduction, sodium fluxes
migit also be involved in the excitation of secretion. The possible role of sodium in
the release of insulin from the f cell has been investigated by studying insulin secretion
from rabbit pancreas iz vitro in different ionic media and in response to ouabain, a
glycoside which inhibits the sodium pump in other tissues!.

Pieces of pancreas from 4-8-week-old rabbits were incubated ¢# vitro? and insulin
secretion into the incubation medium was measured? during exposure of the pancreas
to stimuli in media of differing ionic compositions. Glucose, L-leucine, glucagon and
tolbutamide were selected as stimuli to provide a wide range of signals for insulin
secretion?, Krebs—Henseleit medium supplemented with sodium pyruvate, glutamate
and fumarate® and 3.3 mM glucose was used in all experiments except those in which
glucagon was the stimulus when 16.5 mM glucose was added. Sodium was replaced
by choline in media from which it was omitted.

The effect of 108 to 1075 M ouabain on insulin secretion was studied by ex-
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Successive 30-min periods

Fig. 1. Mean rate of insulin secretion (4 S.E.) from rabbit pancreas iz vitro under control condi-
tions (shaded rectangles) and in response to ouabain (open rectangles) at concentrations of 10~%,
1077, 107% and 10~®* M in Expts. a, b, ¢c and d, respectively. Each value was the mean of 5 obser-
vations and each experiment was preceded by a 60o-min preincubation period.

Fig. 2. Mean rate of insulin secretion (4 S.E.) from rabbit pancreas i» vitro in Krebs—Henseleit
medium containing 3.3 mM glucose (shaded rectangles) compared with that in a medium in
which potassium had been replaced by sodium (open rectangles). Conditions as in Fig. 1.
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posing pieces of pancreas to ouabain for four 30-min periods (Fig. 1). T0=% and 10°* M
ouabain stimulated insulin secretion. It was postulated that, if the stimulation were
due to inhibition of the sodium pump, omission of potassium from the incubation
medium should also inhibit the pump and thereby stimulate insulin secretion. Insulin
secretion from pieces of pancreas incubated in a potassium-free medium was therefore
compared with that from pieces in a normal medium (Fig. 2). The omission of potas-
sium from the incubation medium stimulated insulin secretion.

The possible dependence on extracellular sodium of other stimuli to insulin
secretion was investigated by experiments in which the stimulus was added in the
presence or absence of sodium.

In addition, each experiment was repeated omitting the first three periods.
The results of these experiments are shown in Table I. The omission of sodium from
the incubation medium inhibited the stimulation of insulin secretion (period 6} which
could be demonstrated either before (period 3) or afterwards (period g) in the presence
of sodium.

The stimulation of insulin secretion by ouabain was abolished by the omission
of sodium from the incubation medium but could be elicited when the medium was
reconstituted (Table I}). This observation suggested that the stimulation of insulin
secretion either by ouabain or in potassium-free medium was secondary to a rise in
the intracellular sodium concentration.

Inhibition of such diverse stimuli as glucose, L-leucine, glucagon and tolbuta-
mide by the omission of sodium from the incubation medium suggests that the entry
of sodium into the f cell may be a fundamental event in the stimulation of insulin
secretion.
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