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Abstract:

An increasing body of evidence indicates an important role of the glutamatergic system in the pathophysiology of depression. Not

only ionotropic but also metabotropic glutamate receptors (mGlu receptors) have been suggested to be involved in the mechanism of

action of antidepressant drugs. Moreover, several mGlu receptor ligands possess a great antidepressant potential. Group II mGlu re-

ceptor antagonists have been shown to induce antidepressant-like effects in rodents. An influence of chronic antidepressant treat-

ment on group II mGlu receptors has also been suggested. In our studies, we examined an influence of repeated (21-day) imipramine

treatment on the density of group II mGlu receptors and affinity of mGlu2 and mGlu3 receptor radioligand [�H]-LY341495 for group

II mGlu receptors in the rat brain hippocampus and frontal cortex. Moreover, we analyzed an influence of chronic imipramine ad-

ministration on the ability of group II mGlu receptor agonist, 2R,4R-APDC, to inhibit forskolin-stimulated cAMP accumulation in

the rat brain cortical slices. We found that inhibitory properties of group II mGlu receptors were diminished after chronic, but not

acute imipramine administration. However, no changes in the density or affinity of the mGlu2 and mGlu3 receptor ligand for group

II mGlu receptors were observed.
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Abbreviations: 2R,4R-APDC – (2R,4R)-4-aminopyrrolidine-

-2,4-dicarboxylic acid, cAMP – 3’-5’-cyclic adenosine mono-

phosphate, BDNF – brain-derived neurotrophic factor, CREB

– cAMP response element binding protein, ECS – electrocon-

vulsive shock, [�H]-LY341495 – 3H-2S-2-amino-2-(1S,2S-2-

-carboxycycloprop-1-yl)-3-(xanth-9-yl)propanoic acid, mGlu

receptors – metabotropic glutamate receptors

Introduction

Antidepressant drugs acting by modulation of mono-

aminergic systems, such as imipramine, induce their

therapeutic effects after long-lasting, few-weeks’ admi-

nistration. Therefore, neuroadaptive changes induced

by a prolonged treatment with antidepressants in dif-

ferent brain regions are considered to be related to the

therapeutic, antidepressant effects, since they corre-

late with a clinical latency of antidepressants [10].

A number of pharmacological data indicated the in-

volvement of the main excitatory system in the brain,

glutamatergic system, in the pathophysiology of de-

pression [13]. It has been found that functional NMDA

receptor antagonists and AMPA receptor potentiators

produce antidepressant-like effects in several tests

and models of depression. An NMDA receptor an-
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