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Inhibitory effects of a TRPM4 inhibitor 9-phenanthrol on electrical
activity of INS-1 pancreatic f-cells

LIU Hui-fang", ZHANG Cong-xiao™, WANG Ke-wei’

(School of Pharmacy, Qingdao University, Qingdao 266071, China)

Abstract: The Ca**-activated monovalent cation selective transient receptor potential melastatin 4 (TRPM4)
channel expressed in pancreatic f -cells is implicated in the S -cell function and insulin secretion, but how
pharmacological function of TRPM4 channel affects membrane excitability of f-cells remains largely unknown.
Here, we report that pharmacological inhibition of TRPM4 by specific inhibitor 9-phenanthrol attenuates electrical
activities of pancreatic f-cells. In whole-cell current clamp recordings, 9-phenanthrol results in inhibition of action
potential frequency induced by tolbutamide of the INS-1 pancreatic f-cells in a dose-dependent manner with an
IC,, value of 14.99 + 7.93 umol-L". Similarly, 9-phenanthrol also inhibited action potential firing in INS-1 cells
stimulated by current injection. Further recordings of f-cells demonstrate the significant inhibitory effects on action
potential peak and action potential amplitude by 9-phenanthrol. Taken together, our results show the involvement
of TRPM4 channel function in pancreatic S-cells depolarization and action potential, it provides pharmacological
experimental methods and theoretical support for the study of TRPM4 channel in pancreatic S-cells.
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Figure 1 Effect of 9-phenanthrol on the action potential (AP) frequency of pancreatic S -cells with 100 umol-L™" tolbutamide. A:

Tolbutamide (100 pmol-L™") evoked the AP firing, the AP was inhibited by co-application of 100 pmol-L™" 9-phenanthrol (n = 3); B: Curve
fitting analysis of dose-dependent inhibition of AP by 9-phenanthrol with an IC,, of 14.99 = 7.93 ymol-L"". n = 3-7, mean + SEM
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Figure 2 Effect of different concentrations of 9-phenanthrol on the AP frequency of the single pancreatic f-cells. A: Representative AP in
response to 100 pmol-L"' tolbutamide were inhibited by increasing concentrations of 9-phenanthrol from 1 to 50 pmol-L"'; B: Effect of
9-phenanthrol on AP inhibition rate from the single cell, in presence of 100 pmol-L™" tolbutamide. n = 3, mean + SEM. "P < 0.01, ""P <
0.001 (one-way ANOVA)
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Figure 3 Current-clamp recordings in pancreatic f-cells. A: Electrical activity induced by electrical stimulation (10 pA and 20 pA as
indicated) in the different experiments (n = 20); B: AP evoked by electrical-stimulation (20 pA); C: AP evoked by electrical-stimulation
(20 pA) + 1 pumol-L" 9-phenanthrol; D: AP evoked by electrical-stimulation (20 pA) + 10 pumol-L" 9-phenanthrol; E: AP evoked by
electrical-stimulation (20 pA) + 50 umol-L™" 9-phenanthrol; F: Effect of different concentrations of 9-phenanthrol on AP firing frequency, in
the presence of electrical stimulation (20 pA). n = 3, mean + SEM. P < 0.01 (one-way ANOVA)
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Figure 4 Effect of 9-phenanthrol on the membrane potential of pancreatic -cells stimulated with 100 pmol-L™ tolbutamide. A: 100 umol-L™
tolbutamide-stimulated; B: 100 pmol-L" tolbutamide-stimulated + 10 pmol-L™" 9-phenanthrol; C: Effect of 9-phenanthrol on AP amplitude,
in presence of tolbutamide; D: Effect of 9-phenanthrol on AP peak, in presence of tolbutamide. n = 3, mean £ SEM. "P < 0.05 (paired
student’s ¢ tests)
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