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Abstract

Kartp channels belong to the protein family of potassium channels and occur in numerous tissues.
They are characterised by a high sensitivity against ATP and fulfil different functions, for
example, the regulation of insulin liberation in the B-cells of the pancreas or the protection of
neurons and heart muscle cells during ischemic states. Thus, amongst other things Katp channels
ensure the survival of the whole organism for a certain time. This diversity of functions is
enabled by the combination of different subtypes of Kartp channel subunits. Principally, Karp
channels are composed of four pore-forming Kir6 subunits and four surrounding regulatory SUR
subunits. So far, two Kjr6 (Kjr6.1 and Kjr6.2) and three SUR subunits (SUR1, SUR2A and

SUR2B) have been identified in mammals and described in different combinations.

By using highly specific antibodies against the subunits Kijr6.1 and SUR2A, a combination of
Karp channel subunits so far not known in nature conditions is introduced in the present work.
Both Kr6.1 and SUR2A revealed a perfect colocalisation with the areas of tight junctions in
immune histological investigations of gastrointestinal and renal epithelia of man and other
mammals. Interestingly, this new Kjg6.1/SUR2A complex was detectable only at regulated tight
junctions and not at impermeable tight junctions like those in the urothelium of the urinary

bladder or in the epithelium of renal collecting ducts.

Based on these observations a new model system with rat small intestine was developed to
investigate a so far unknown function of a Kjr6/SUR protein complex, the regulation of
paracellular nutrient absorption of the small intestinal epithelium. Therefore, morphological
well-defined segments of rat small intestine were excised and filled with different incubation
buffers. Here, it was used a phenomenon first described in 1987 where intralumenal increased
concentrations of D-glucose caused an increase in paracellular permeability of the small
intestinal epithelium. By addition of the pharmaceuticals tolbutamide and diazoxide, specific
regulators of Karp channels, it was possible to influence significally this increase in paracellular
permeability induced by D-glucose. Tolbutamide increased the paracellular permeability,
whereas diazoxide decreased it. In this process the Kijg6.1/SUR2A complex does not seem to
work as a classical K conducting channel for ions but it presumably interacts purely physically

with other tight junction proteins by an ATP hydrolysis-caused change of conformation.



Thus, the data of this work suggest that Kir6/SUR complexes also execute detectable functions
in other ways apart from just forming ion gating Karp channels. Surprisingly, the here new
described function of the regulation of paracellular permeability provides the organism an
adaptation of its biological activity to the supply of available resources as well as the known
protective mechanisms in heart and brain. Those observations suggest a superior principle of the
purpose of Kir6/SUR complexes which has been developed during the evolution of that protein
family.
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