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Abstract:

The in vitro effects of arachidonyl-2-chloroethylamide (ACEA; a selective CB�-receptor agonist) and N-piperi-

din-l-yl)-5-(4-chlorophenyl)-1-(2,4-cochlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide (SR141716A; a selective CB�-recep-

tor antagonist) on lipid peroxidation (spontaneous and Fe��-induced), total glutathione (GSH)-level and activity of antioxidant

enzymes (superoxide dismutase, glutathione peroxidase and glutathione reductase) in the rat brain were studied. The effects of these

CB�-ligands in Fenton system (generating �OH radicals) were also examined. The cannabinoids did not change the total GSH-level and

were without effects on the activity of antioxidant enzymes in the rat brain. These results proved a lack of in vitro pro-oxidant activity of

the CB�-receptor ligands, as well as a lack of direct effects on GSH and enzyme molecules. ACEA and SR141716A were without effect

on spontaneous lipid peroxidation, but decreased the Fe��-induced brain lipid peroxidation and OH-provoked deoxyribose degradation

in Fenton system. It can be suggested that the tested cannabinoids possess a metal-chelating activity, which might contribute to an

antioxidant activity. The data, obtained in this study offer a background for investigation of the in vivo effects of these CB�-receptor

ligands on antioxidant defense systems in the brain of healthy animals and animals, previously subjected to oxidative stress.
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Abbreviations: ACEA – arachidonyl-2-chloroethylamide,

GSH-Per – glutathione peroxidase, GSSG-Red – glutathione

reductase, LP – lipid peroxidation, ROS – reactive oxygen species,

SOD – superoxide dismutase, SR141716A – N-(piperidin-

l-yl)-5-(4-chlorophenyl)-1-(2,4-cochlorophenyl)-4-methyl-1H-

pyrazole-3-carboxamide, TBARs – thiobarbituric acid-reactive

substances, Win 55212-2 – R-(+)-[2,3-dihydro-5-methyl-3-

[(morpholinyl) methyl] pyrrolo[1,2,3-de]-1,4-benzoxazinyl]-

(1-naphthalenyl) methanone mesylate]

Introduction

The mechanism of pharmacological action of can-

nabinoids has been proved to be connected with two

distinct receptor subtypes, named CB� (expressed

mainly in central and peripheral neurons) and CB�

(found mainly in immune cells), which are members

of the superfamily of G-protein-coupled receptors

[28–30].

It is known that cannabinoids exert wide spectrum

of central and peripheral effects by acting on the spe-

cific cannabinoid receptors. There are data that CB�

antagonists are able to reverse the classical pharma-

cological responses elicited by CB� agonists. For exam-

ple, N-(piperidin-l-yl)-5-(4-chlorophenyl)-1-(2,4-co-

chlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide

(SR141716A; a potent and selective antagonist of the

brain cannabinoid receptors) reverses the inhibitory

effect of R-(+)-[2,3-dihydro-5-methyl-3-[(morpholinyl)
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