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ABSTRACT

It has been demonstrated that the neuropathological changes that occur in the
brain following repeated stress are neuronal degeneration and dendritic atrophy in
hippocampal pyramidal neurons, this has been proposed as a mechanism of stress
related to cognitive impairments. Exposure of pregnant rats to stressors during the
gestation period produces numerous anatomical, physiological, and behavioral
changes in the offspring i.e., delayed developmental milestones, enhanced emotional
reactivity, hyperanxiety and impaired social behaviour. Calbindin D28k (CB) plays an
important role in buffering intraneuronal Ca*" levels and serving as a putative
neuroprotective molecule against excitatory amino acids and apoptosis. The level of
Ca”" is an important factor involved in several steps of brain development ie.,
formation and pruning of synapses. The present study was designed to examine short
and long term effects of restraint stress in pregnant rats during the gestation days 14-
21 (GD14-21) on CB-IR cells in different subfields of neonatal rat hippocampus.
Prenatal stress did not affect the length of the gestation period, birth weight and
number of pups, however, pups born from a stressed dam showed a significant
increase in number of CB containing cells in hippocampus. The effect was shown
profoundly at P14 instead of other periods. In dentate gyrus, number of CB-IR cells
was increased only in the granular cell layer with no change in molecular layer and
hilus. In CA3, number of CB-IR cells was increased in the pyramidal cell layer with
no change in other cell layers. In contrast to CAl, number of CB-IR cells was
increased in all CA1 subfields. The effect of elevated stress hormones was studied in
pregnant rats by subcutaneous injection of the glucocorticoid hormone (GC, 40
mg/kg) during GD14-21. It was found that number of CB-IR cells in hippocampus of
P14 rat pups was increased in the GC injection group, compared to the vehicle group.
The results suggest that stress or elevated levels of GC during gestation period may be
harmful to the developing brain, and the up-regulation of CB-IR cells may serve as a
protective mechanism against the toxicity effect of stress or GC. Prenatal stress may
affect the number and types of synapses in hippocampus because P14-21 is the peak
period of synaptogenesis in this brain area.
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