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Abstract:

Background: Disruption of the glucocorticoid negative feedback system evoked in animals by chronic stress can be induced by
downregulation of glucocorticoid receptors (GRs) in several brain regions. In the present study, the dynamics of the changes in GRs,
in brain structures involved in stress reactions, prefrontal cortex, hippocampus and hypothalamus was compared with the peripheral
hypothalamo-pituitary-adrenocortical (HPA) axis hormones response to chronic stress.
Methods: Rats were exposed to 10 min restraint or restrained twice a day for 3, 7 or 14 days, and 24 h after the last stress session ex-
posed to homotypic stress for 10 min. Control rats were not restrained. After rapid decapitation at 0, 1, 2, and 3 h after stress termina-
tion, trunk blood for plasma adrenocorticotropic hormone (ACTH) and corticosterone determinations was collected and prefrontal
cortex, hippocampus and hypothalamus were excised and frozen. Plasma hormones were determined using commercially available
kits and glucocorticoids andmineralocorticoids protein levels in brain structure samples were determined bywestern blot procedure.
Results: Restraint stress alone significantly decreased glucocorticoid receptor (GR) level in prefrontal cortex and hippocampus, and
increasedmineralocorticoid receptor (MR) level in hypothalamus. Prior repeated stress for 3 days significantly increased GR protein
level in hippocampus and diminished that level in hypothalamus in 7 days stressed rats. Acute stress-induced strong increase in
plasma ACTH and corticosterone levels decreased to control level after 1 or 2 h, respectively. Prior repeated stress for 3 days mark-
edly diminished the fall in plasma ACTH level and repeated stress for 7 days moderately deepened this decrease. Plasma ACTH
level induced by homotypic stress in rats exposed to restraint for 3, 7, and 14 days did not markedly differ from its control level,
whereas plasma corticosterone response was significantly diminished. The fast decrease of stress-induced high plasma ACTH and
corticosterone levels was accompanied by a parallel decline of GR level only in prefrontal cortex but not in the hippocampus or hy-
pothalamus.
Conclusions: Comparison of the dynamics of changes in plasma ACTH and corticosterone level with respective alterations in GR
and MR in brain structures suggests that the buffering effect of repeated stress depends on the period of habituation to stress and the
brain structure involved in regulation of these stress response.
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