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APPLICATION NOTE #
Using the ez-gSEAL Pressure Controller

with Isolated Smooth Muscles Cells
Simon Bulley, Ph.D.

Department of Physiology
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Introduction

The myogenic response that controls regional blood flow and systemic blood pressure is regulated by smooth muscle cells as they respond to changes in intravascular pressure. Numerous ion channels in arterial smooth muscle cells contribute to pressure-induced depolarization and consequently control vascular contractility. These mechanosensitive channels are activated as the cell membrane stretches in response to increasing pressure. Whilst these channels have been studied using osmotic stress it is also possible to activate them using a direct pressure stimulus on the membrane. The ez-gSEAL 100B pressure controller was utilized to obtain a gigaseal and then to provide a constant pressure stimulus to activate these stretch sensitive channels.
Method

Smooth muscle cells were isolated from rat cerebral arteries as previously described (Jaggar, 2001). Cell-attached currents were measured at -80mV using a pipette solution containing (in mmol/L): 134 NaCl, 6 KCl, 2 CaCl2, 1 MgCl2, 10 HEPES, 10 glucose, 1 TEA+ and 5 4-aminopyridine (pH 7.4, NaOH).  Membrane currents were recorded using an Axopatch 200B amplifier equipped with a CV 203BU headstage, Digidate 1332A and Clampex 8 or 9 software (Molecular Devices). Pipettes were pulled from borosilicate glass, heat polished to 1-3 MΩ, and waxed to reduce capacitance.
Results

The ez-gSEAL 100B controller was utilized in patch clamp recording in two ways. Firstly it was used to obtain a gigasealin isolated cerebral artery smooth muscle cells. Before approaching the cell a short pulse of 10 mmHg positive pressure was applied using the pressure controller to prevent clogging of the tip. After making contact with the cell membrane negative pressure was applied using the NBSController Software to obtain a gigaseal. Generally -40 mmHg negative pressure was sufficient to obtain a gigaseal in smooth muscle cells. This value was set manually with no set time so that it could be monitored closely. In the majority of cells a gigaseal was obtained within about 10 seconds. Greater success occurred when applying -40 mmHg pressure in two short successive bursts with a quick break in between. The success rate was approximately 70 %. After a gigaseal had been obtained, the seal was allowed to settle before the ez-gSEAL 100B controller was used to apply a constant pressure of -40mmHg for ~ 1 minute to activate stretch sensitive ion channels. Consistent channel activation was seen in the majority of recordings and was reversible after the pressure stimulus had been removed.  These recordings were done in cell-attached mode and a protocol for obtaining a successful whole cell configuration in smooth muscle cells was not determined.
Discussion

The ez-gSEAL 100B controller was successful in obtaining both repeatable gigaseals in smooth muscle cells and a constant stable pressure to activate mechanosensitive ion channels in cell-attached mode. The high success rate in obtaining a gigaseal and observing channel activation made the pressure controller a valuable piece of equipment in our studies.
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