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Fig. 1 ATP induced [Ca*]; elevation in pancreatic (3 cells
(a) An example experiment showed the effect of ATP on [Ca®]; in rat
pancreatic 3 cell immersed in bath solution contained 2.6 mmol/L free
Ca® before and after treated by thapsigargin (TG, 2 pmol/L). (b)
Summary of A [Ca*]; evoked by ATP application before and after
treatment of TG. More than 10 min treatment of TG mostly blocked the
ATP-induced [Ca*]; elevation in rat pancreatic B cells ("P < 0.001).
Data from 8 cells are presented as xs.
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Fig. 2 IP; sensitive intracellular Ca® release evoked by
extracellular ATP
(a) In Ca”-free external bath solution, application of 0.1 mmol/L
extracellular ATP elicited intracellular Ca** transient increase that could
be inhibited by subsequent application of Xestospongin C (XeC,
5 pmol/L). (b) Summary of A[Ca*]; evoked by ATP application before
and after treated by XeC (n=10 ). XeC markedly suppressed the elevation
of intracellular free calcium level induced by extracellular ATP.
" P<<0.001.
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Fig. 3 Inhibition of depolarization-evoked exocytosis by
extracellular ATP due to suppression of Ca?* influx in rat B
cell
(a) Ilustration of the dual-pulse protocol for triggering of exocytosis and
the effect of ATP on depolarization-evoked exocytosis. Two pulses as
indicated of 100 ms duration were given 100 ms apart. The potentials of
the two pulses were adjusted to give similar total amount of Ca*" influx.
The interval between dual-pulses stimuli was 2 min (top). An example
experiment showed whole-cell Ca* currents (bottom, /Iz) and the
associated changes in cell membrane capacitance (middle, Cm) induced
by successive depolarization from =70 mV to 10 mV and 15 mV. (b)
Summary of the effect of ATP on total capacitance increment (ACmy). In
each dual pulse, the two Cm increments as showed in (a) were
summated. ATP markedly (P <0.05) decreased exocytosis induced
by dual depolarization in  cell (x+s, n = 14). (c) Normalized integrated
Ca* current (Q/Q.) in the presence of ATP and after wash. A 35%
reduction of Ca?* current induced by ATP were observed (n = 14).
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Fig. 4 ATP triggered exocytosis via intracellular Ca**
mobilization
(a) Illustration of exocytosis induced by ATP. Individual traces of
membrane capacitance (Cm), series conductance (Gs), membrane
current (/) and intracellular free-Ca®" concentration ([Ca*];) were shown.
(b) Summary of the effects of ATP on the Cm increment (ACm). ATP
triggered B cells to secrete the same amount of insulin in both
2.6 mmol/L Ca* ((350.1 = 38.0) fF, n = 8) and Ca® free ((338.3 % 16.5) F,
n = 12) bath solutions.
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Dual Role of Extracellular ATP on Secretion
of Insulin in Rat Pancreatic  Cells

WU Zheng-Xing™, XIE Li", XU Tao™
(Institute of Biophysics and Biochemistry, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract By measurement of intracellular free Ca** concentration using micro-fluorometric assay, whole cell
calcium current and capacitance, regulative effects of extracelluar ATP on insulin secretion in primary rat 3 cells
were studied. ATP elevated intracellular free Ca*" concentration by mobilizing intercellular IP; sensitive calcium
pool, therefore it induced a strong secretion in resting (3 cells. Meanwhile, ATP attenuated depolarization-evoked
Ca” influx and inhibited secretion induced by excitation of cell. The results demonstrated that ATP had dual
regulative effects on insulin secretion in rat B cell. It is suggested extracellular ATP signal maybe have different
effects on the two phases of insulin secretion in organisms: a negative feedback effect on the first phase, and a
positive feedback effect on the second. Although, there are open questions to be resolved, the data support cue to

the further study of mechanism underlying ATP regulation of insulin secretion.
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