ROLE OF 5-HT2A AND 5-HT2C RECEPTORS ON REWARD
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Serotoninergic neurotransmission is hypothesized to be involved in motivational processes and reward function. Nevertheless, the exact role of serotonin (5-HT) on reward function remains unclear. Specifically, increases or decreases in serotonin produced inconsistent results, as either increase or decrease reward processes. The purpose of the present study was to systematically examine the role of serotonin, and more specifically the 5-HT2A and the 5-HT2C receptors on brain reward. High to moderate levels of 5-HT2A and 5-HT2C receptors have been observed in several structures of the mesocorticolimbic dopamine system, which has a long association with reward function. It has been hypothesized that 5-HT acts through these receptors to modulate dopaminergic neurotransmission and accordingly reward function. 
In the present study the effects of graded doses of selective ligands for the 5-HT2A and 5-HT2C receptors were investigated on brain reward using the rate-frequency psychophysical method of intracranial self-stimulation paradigm. Male Sprague-Dawley rats were implanted with a monopolar stimulating electrode into the medial forebrain bundle (MFB) at the level of the lateral hypothalamus. Rate-frequency functions were determined by logarithmically decreasing the number of cathodal pulses in a stimulation train from a value that sustained maximal responding to one that did not sustain responding. After brain reward threshold stabilized rats received treatments with the selective 5-HT2A agonist TCB-2 (graded doses 0, 0.03, 0.1 και 0.3 mg/kg, ip), the selective 5-HT2A antagonist R-96544 (graded doses 0, 0.1, 0.3 και 1 mg/kg, sc), the selective 5-HT2C agonist WAY-161503 (graded doses 0, 0.1, 0.3 και 1 mg/kg, sc) and the selective 5-HT2C antagonist RS-102221 (graded doses 0, 2.5, 5 και 10 mg/kg, ip). 
Systemic injections of the 5-HT2A agonist TCB-2 and the 5-HT2C agonist WAY-161503 induced a dose-dependent increase in reward threshold. To the contrary, both the 5-HT2A antagonist R-96544 TCB-2 and the 5-HT2C antagonist RS-102221 failed to alter reward at any of the doses tested. The results of the present study suggest a reward decreasing effect following activation of 5-HT2A or 5-HT2C receptors, as systemic administration of the 5-HT2A agonist TCB-2 and the 5-HT2C agonist WAY-161503 decreased the reinforcing efficacy of brain stimulation. The present data support the hypothesis that serotonin exerts an inhibitory influence on reward processes. The results could be interpreted in terms of inhibition exerted by 5-HT2A and 5-HT2C receptor stimulation on the dopaminergic system. An attempt to reproduce these results will be made using intracranial microinjections of these drugs in the brain areas of the mesocorticolimbic dopaminergic system expressing 5-HT2A and 5-HT2C receptors. 
