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Abstract:

Alprenolol and propranolol (0.001–10 �M) significantly and concentration-dependently inhibited both isoprenaline-driven and

basal (non-stimulated) cyclic adenosine monophosphate (cAMP) accumulation in the rat C6 glioma cells, showing high potency

particularly in the latter condition (IC�� values of 30 and 27 nM, respectively). In the rat cerebral cortical slices, these two tested

�-adrenoceptor antagonists inhibited the isoprenaline-evoked cAMP response, but had no effect on the nucleotide accumulation

under basal (non-stimulated) conditions. The obtained results suggest that native �-adrenoceptors occurring in C6 glioma cells may

be constitutively active.
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Introduction

According to a classical model, the activation of

receptor-operated signal transduction pathways re-

quires agonist binding to the receptor. It is well docu-

mented, however, that G protein-coupled receptors

(GPCRs) can exhibit spontaneous activity also in the

absence of agonists. The ability of GPCRs to adopt an

active conformation in an agonist-independent man-

ner is referred to as a constitutive receptor activity [1,

13]. This phenomenon was first reported for mutant

GPCRs, �-opioid receptor and �2-adrenoceptor, in the

middle 1980s. Since then, several naturally occurring

GPCR mutants and an array of wild-type GPCRs ex-

hibiting constitutive activity have been identified

[13].

Many compounds originally classified as antago-

nists, with no intrinsic activity, display significant po-

tency in inhibiting constitutive receptor activity. Such

drugs are termed inverse agonists, and are in contrast

to so-called neutral antagonists which prevent ago-

nists’ binding to the receptor, but do not influence the

receptor “basal” activity [4, 13]. There is a growing

family of inverse agonists, and among such drugs are

some antagonists of �-adrenergic receptors [6, 13].

�-Adrenergic receptors coupled to Gs � adenylyl cy-

clase signaling pathway have been studied in detail in

various tissues, including neuronal and glial compart-

ments of the central nervous system or cultured cell

lines [3, 7, 10, 13]. Rat C6 glioma cells possess native

�-adrenoceptors whose stimulation leads to a well-

expressed cyclic adenosine monophosphate (cAMP)

response [e.g. 8, 10]. Although these cells have been
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