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Abstract:

The aim of the paper was to define which transepithelial ion transport pathways were activated during stimulation by movement

across the colonic epithelium. The experiments were performed with Ussing method on 241 specimens of isolated distal colon wall

from 51 rabbits. The tissue was stimulated by a flux from peristaltic pump which caused transient hyperpolarization of the isolated

tissue. In the control, the transepithelial potential difference (PD) and its changes during stimulation (dPD) were –3.16 ± 1.81 mV

and –2.16 ± 0.99 mV, respectively. Preincubation of the tissue in the presence of amiloride diminished the PD and dPD by about 50%

and 64%, respectively, and in the presence of bumetanide, both PD and dPD were lower by about 30%. The separate application

either of inhibitors only to the stimulation fluid usually diminished the hyperpolarization. The combined inhibition of adrenergic

(benextramine and timolol) and cholinergic (atropine and hexamethonium) transmission did not influence the hyperpolarization. It is

summarized that hyperpolarization depends on electrogenic sodium currents in the presence of bumetanide or electrogenic chloride

currents in the presence of amiloride. After simultaneous application of both inhibitors, small but significant hyperpolarization

reaction occurred which was caused by yet unidentified ionic currents. Participation of the sodium and/or chloride ions in

physiologically (without inhibitors) evoked hyperpolarization is variable and the two mutually excluding situations, when only one

ion transport is responsible for the whole reaction, are extremes of the range of possibilities. Usually, both these ion currents

participate in the hyperpolarization reaction.

��� ������

amiloride, bumetanide, colon wall, ion transport pathways, transepithelial potential difference, Ussing method

Abbreviations: dPD – changes in electrical transepitelial po-

tential difference during mechanical stimulation, PD – electri-

cal transepitelial potential difference

Introduction

Transepithelial ion transport is implicated in the inte-

grated function of the gastrointestinal tract. It partici-

pates in the absorption of nutrients, in the mainte-

nance of homeostasis (by secretory and absorptive

processes), in the formation of the electrical transepi-

thelial potential difference (PD) and consequently in

the formation of mucus film lining the intestinal epi-

thelium, which creates an effective barrier between

the intestinal wall and its contents [3].

Electrophysiological phenomena on the epithelial

surface are also involved in defensive response which

consists in augmentation of chloride secretion. In in-
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