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[0 O O Stress activates the sympathoadrenomedullar systemas well as the hypothalamic-pituitary-adrenal axis.As a
consequence of the latter, large amounts of cor-ticosteroid hormones are released from the adrenalglands. In
addition to the stress-related release, thereis also a circadian rhythmicity in the circulating hor-mone levels.
Corticosteroid hormones - cortisol in hdmans andcorticosterone in most rodents - not only reach periph-eral
organs but also pass the blood-brain barrier, thusentering the brain. Within the brain, corticosteroidhormones bind
to discretely localized intracellularreceptors. Two receptors have been recognized: thehigh-affinity
mineralocorticoid receptor 0 MR and thelower affinity glucocorticoid receptor [1 GRO . In view ofthe receptor
affinities and circulating hormone levels, itis generally thought that in brain under rest, mainlyMRs are activated.
These are primarily localized inlimbic regions, such as the hippocampus, lateral sep-tum, and central amygdala,
and in motor nuclei in thebrain stem. During stress and at the circadian peak, GRsalso become substantially
activated, next to MRs. TheGRs are much more ubiquitously distributed in brain. Activated corticosteroid
receptors translocate tothe nucleus where they modulate the transcriptionof responsive genes. This means that
corticosterone,through its gene-mediated actions, exerts a slow butpersistent control over the cellular protein
content,including molecules that are involved in cellular ex-citability and synaptic transmission. In addition tothese
slow actions, corticosteroid hormones can alsoaffect neurotransmission through rapid, nongenomicpathways, but
these are not considered here. During the past decade, the effects of selective MRand GR activation on electrical
properties of neuronshave been mainly examined in the CA1 region of thehippocampus, where both receptors are
co-localized. Itwas observed that MR and GR often induce oppositeeffects on a given parameter, resulting in
biphasic effectsof adrenal steroid hormones on neuronal properties.
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