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Previous results from our laboratory using mother contact as a positive or negative reinforcer in a T-maze have shown that both frustrated (pups denied contact with the mother) and non-frustrated (rewarded by unrestricted contact) rats showed improved performance over training during postnatal days 10-13. The aim of the present study was to assess the brain areas involved in learning under frustrative conditions versus reward, using Fos immunoreactivity for functional mapping. Increased number of Fos immunopositive cells were found in every area studied for both frustrated and non-frustrated rats compared to controls (naive animals). Frustration resulted in increased number of Fos immunopositive cells in the prefrontal cortex and the hippocampus, while in the striatum the number of Fos immunopositive cells was higher in the pups receiving continuous reward. These results indicate that non-frustrated rats receiving continuous reward develop a procedural-type learning process, as revealed by activation of the basal ganglia. On the other hand, frustrative non-reward leads to a behavioural state of increased vigilance and appraisal of environmental stimuli with concomitant activation of the prefrontal cortex and the hippocampus. It is known that the prefrontal cortex is responsible for decoding the reward (and punishment) value of primary reinforcers and for what is called stimulus–reinforcement association learning; Moreover, it represents the components responsible for triggering the error-detection neurons that respond during frustrative non-reward. The hippocampus, which is also more activated in the frustrated than the non-frustrated animals, plays a role in information processing decoding contextual changes and conflict between inherent drives and environmental stimuli.
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