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Abstract:

The effect of adenosine receptor ligands on dizocilpine-induced locomotion was studied in mice. Dizocilpine-induced hyperactivity

(0.1 mg/kg ip) in mice was antagonized by all adenosine receptor agonists: CPA – A� receptor agonist, CGS 21680 – A� receptor agonist,

and NECA – A�/A� agonist, but the effect of NECA was the most apparent. Locomotion induced by the threshold dose of dizocilpine

(0.05 mg/kg ip) was enhanced by DMPX (A�� adenosine receptor antagonist) and by theophylline (A� and A� receptor antagonist),

but not by A� receptor antagonist – CPT. These data suggest that adenosinergic system is involved in the mechanism of

dizocilpine-induced hyperactivity, and it seems that A�� adenosine receptor plays a more important role.
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Introduction

Adenosine is known to be a neuromodulator that

plays an important role in basal ganglia [9]. Its actions

are mediated via specific adenosine receptors which

are classified into A1, A2A, A2B and A3 subtypes

[14]. Striatopallidal neurons express the N-methyl-

D-aspartate (NMDA) subtype of glutamate receptor,

dopamine D2 receptors and adenosine A2A receptors

[7, 9]. It has also been shown that adenosine modu-

lates excitatory amino acid-mediated neurotransmis-

sion by depressing both the release and the postsynap-

tic action of glutamate [4, 8, 13]. NMDA receptor

agonists have been shown to regulate adenosine ac-

tion in the brain: the administration of NMDA induces

biphasic effect on motor activity of mice, with initial

motor depression followed by motor activation [10,

15] and evidences suggest that NMDA-induced motor

depressive effects are adenosine-mediated because

a non-selective adenosine receptor antagonist – theo-

phylline is able to counteract these effects of NMDA

[15]. Moreover, stimulation of central NMDA recep-

tors has been shown to increase the extracellular con-

centrations of adenosine in the brain, including the stria-

tum [3, 19, 31, 32], and NMDA receptor antagonist – di-

zocilpine completely counteracted this effect [26].

It was also shown that adenosine receptors agonists

inhibited electroencephalographic effects induced by

dizocilpine [33], neuropathological changes in rat cor-

tex [28 ] and they blocked the distruptive effects of

phencyclidine on prepulse inhibition of the acoustic

startle response in rat [35]. Gotoh et al. [16] observed

that CPA blocked phencyclidine-induced hyperactiv-

ity. Previously, our experiments have shown that loco-

motor hyperactivity induced by ketamine (another
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