neonatal novelty exposure CAN MODULATE adult behavior and basal corticosterone secretion in rats.
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Exposure of rodents to early life experiences can permanently affect adult brain functions concerning emotionality, stress response and synaptic plasticity. We have applied a “novelty exposure” protocol in rats of both sexes, from postnatal day 2 to 21, to investigate effects on their exploratory behavior, spatial memory and hypothalamic- pituitary- adrenal axis activity. The protocol used in this study differs from the widely used models of early handling or maternal separation, in that the only additional stimulus experienced by the pups is the environment of a novel cage: Pups in each litter were assigned both in ‘Home’ and ‘Novel’ groups (split-litter design). During the daily treatment, both groups were deprived of their mother and gently handled, but ‘Home’ pups stayed in their home cage, while ‘Novel’ pups were transferred into a new cage.  In adulthood, animals were behaviorally tested in a Y-maze task and 1 week later they were blood sampled and killed under basal conditions. The Y-maze task consisted of a 15min-acquisition trial where only 2 arms were accessible and a 5min-retrieval trial, 4h later, where all 3 arms were accessible. In terms of general locomotion activity and motivation for exploration, female rats exposed to novelty made more entries in the accessible Y-maze arms compared to all other groups, when first exposed to the maze. In the retrieval trial, general locomotion was similar among all groups. Novelty exposure improved spatial memory and novel arm discrimination in both sexes, in a sexually dimorphic manner. On one hand, ‘Novel’ males visited the novel arm more often in the beginning of the second trial, but then split their entries in known and start arms as well. On the other hand, ‘Novel’ females started trial 2 with a preference for novel arm combined with often visits to the known arm and ended it with a clear preference for the novel arm. By the end of the retrieval, all animal groups progressively lost their interest for exploration, entering more the start arm. Novelty exposure increased basal corticosterone levels in adult females, but not males, but did not affect adrenal weight or histology in either sex. The number of immunopositive cells for glucocorticoid (GR) and mineralocoticoid (MR)  receptors in the hippocampus under basal conditions was not significantly modified by the neonatal novelty exposure. 
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