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Early life experiences, particularly a perturbed mother-infant interaction, are known to affect neuroendocrine and neurobiological responses of the adult organism. In an effort to investigate the behavioral mechanisms underling reinforcement or frustrating non-reward (denial) of maternal contact during neonatal life, we trained Wistar rat pups (postnatal days 10-13) in a T-maze with the mother as either a positive or a negative reinforcer. In these animals we examined the function of mesolimbic and mesocortical dopaminergic systems as well as the function of the hypothalamic oxytocinergic system, neuronal circuits involved in the reward system and in the formation of the mother-offspring bond. Rat pups (10-13 days of age) were exposed to either continued reward (non frustrated) or frustrative non- reward (frustrated) of maternal contact and dopamine and its metabolites were determined by HPLC in the prefrontal cortex and striatum of A) 13-day old pups 2 hours after the last training trial in the T- maze and B) adult animals, in order to identify long-term effects of the early experience on dopaminergic pathways of the brain. In addition, in non-frustrated and frustrated neonates hypothalamic cells containing oxytocin were determined immunohistochemically. Frustrated animals, both neonates and adults, showed an increase (compared to non- frustrated animals) in dopamine turnover (as indicated by a higher DOPAC/Dopamine ratio) in the prefrontal cortex. On the contrary, a decrease in dopamine turnover was observed in the striatum of adult male frustrated animals. Finally, in the hypothalamus of both frustrated and non-frustrated animals the number of oxytocin immunopositive cells was decreased compared to control animals, indicating that oxytocin release is increased in the projection areas of these hypothalamic neurons.  Our results support the idea that neonatal learning under frustrating or non-frustrative conditions leads to alterations in mesolimbic and mesocortical dopaminergic as well as hypothalamic oxytocinergic function.
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