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Adenosine, a major neuromodulator in the CNS, exerts its effects in basal ganglia by acting through its A1 and A2A adenosine receptors. The A2A receptors are co-localized and interact functionally with D2 receptors, on the medium sized spiny neurons of the “indirect” pathway in striatum, exerting opposing actions on neurotransmitter release, gene expression, and motor behavior. A recent study from our laboratory (Ekonomou et al, 2004) has shown that in vivo activation of adenosine A2A receptors, by an acute administration of CGS21680 (an A2A receptor agonist), elicits a strong expression of the immediate early gene (IEG) zif/268 mRNA in striatum and motor cortex of “weaver”, but not of the control mice. In the present study, we set out to investigate the signal transduction pathway via which the expression of zif/268 is induced. Therefore we studied the in vivo phosphorylation of DARPP-32 at Th34 after stimulation of A2A receptors. The p-DARPP-32 Th34 is a central molecule in the signal transduction pathway of A2A receptors in medium the spiny neurons and a potent inhibitor of protein-phosphatase-1 (PP-1). Towards this end, we examined the possible activation of the Mitogen Activated Protein Kinase (MAPK) pathway with the detection of p-ERK1/2. The experimental approach utilized western-blot analysis and specific antibodies against p-DARPP32 at Th34 and p-ERK1/2. 
The results showed that the basic levels of p-DARPP-32 Th34 in "weaver" animals are significantly increased compared to the controls. The in vivo stimulation of A2A using CGS 21680 led to further increased levels of phosphorylated DARPP-32. Consistently, the A2A antagonist MSX-3 decreased considerably the basic levels of phosphorylation. Τhe basic levels of p-ERK1/2 in the "weaver" animals were also found elevated compared to the controls. Interestingly, the in vivo stimulation of A2A with CGS 21680 caused significant reduction of the phosphorylation states of p-ERK1/2 while the antagonist MSX-3 led to further increase of the phosphorylation. 
In conclusion, our results a) indicate that the increased endogenous levels of p-DARPP-32 Th34 in the "weaver " mice probably rely on the hypersensitivity of A2A receptors appearing under dopamine deficiency and b) they indicate an enhanced function of the A2A/c-AMP/PKA/p-DARPP-32/CREB/ZIF-268 signalling, which by further stimulation of A2A receptors leads to the expression of zif/268 in the "weaver" but not in the control mice. On the contrary, the induction zif/268 in "weaver" mice via the A2A receptors does not appear to involve the MAPK signalling. Finally, the mechanism accounting for the increased levels of endogenous p-ERK1/2 in "weaver" mice as well as the suppressive effect of A2A receptors agonists should be further investigated. 
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