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Fluorescence double-labeling immunohistochemistry demonstrates the existence of co-

localization of GR-ir and GFAP-ir (yellow color) 1.5 hours after administration of a hormone

vehicle in SHAM and ADX rats as well as in corticosterone injected ADX rats (Fig. 2). In

surgically and injection stressed SHAM rats hormone ligand-occupied GR-ir (green color) is

mainly located in the nucleus, but some unoccupied GR-ir is also found in the cytoplasm.

After ADX, neuronal GR-ir is mainly found in the cytoplasm and most probably unoccupied

by hormone ligands. After hormone administration the hormone binds to GR and the

hormone-receptor complex is translocated to the nucleus of the nerve cell, where a strong GR-

ir is found. ADX seems to increases the number of GFAP-ir astrocytes, which in addition are

strongly labeled with nuclear GR-ir in all subregions of the dorsal hippocampus as compared

to SHAM rats (Fig. 2). Administration of corticosterone does not seem to alter the number of

GFAP-ir astrocytes with co-localized nuclear GR-ir as compared to ADX rats. This might be

due to the early point of time after the hormone administration. An increase of number and

intensity of GFAP-ir astrocytes in the hippocampus after ADX has been reported by many

other investigators (O'Callaghan et al., 1989, 1991; Laping et al., 1991; Gould et al., 1992,

Garcia-Segura et al., 1996), while corticosterone administration to ADX rats is suppose to

lower GFAP-ir levels to values below those of SHAM controls (O'Callaghan et al., 1989,

1991; Laping et al., 1991; Garcia-Segura et al., 1996; Maurel et al., 2000). Thus, changes in

the numbers of GR-ir astrocytes, after alteration in the pituitary-adrenal axis, underline a role

also of the glial network in mediating the effects of GR on hippocampal plasticity, and

astroglial in contrast to neuronal GR does not appear to undergo translocation after

adrenalectomy.

Figure 2
Analysis of GR-ir (FITC, green color) and GFAP-ir (Texas Red) by double immunofluorescence labeling in the
CA1 region of the dorsal hippocampus of hormone-vehicle injected (s.c., 1.5 h) SHAM (left) and ADX (middle)
rats and of corticosterone injected (10 mg/kg, s.c., 1.5 h) ADX rat (CORT, right). Photomicrographs showing a
substantial co-localization of GR-ir and GFAP-ir (yellow color) in ADX and CORT rats. However, in the SHAM
rat a lower degree of co-localization is observed. CA1, Cornus Ammon area. Scale bar = 20 µm, Bregma level =
-3.5 to -4.5 mm.
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Paper II describes the effects of gluco- and mineralocorticoid hormones on the local

expression levels of bFGF, its high-affinity receptors FGF-R1 to -R3, BDNF and NT-3 in

subregions of the dorsal hippocampus of ADX rats. The specific involvement of GR and/or

MR was pharmacologically dissected by administration of either specific agonists or different

hormone doses leading to activation of only the high-affinity receptor MR or the low-affinity

receptor GR, or of both GR and MR together. The results are summarized in Tables 6 and 7.

GR and MR activation causes a strong upregulation of bFGF mRNA levels throughout the

whole hippocampus and a strong downregulation of BDNF mRNA levels with most

prominent effects in the dentate gyrus (DG). NT-3 mRNA levels seem to be less affected by

adrenal steroid hormones and were upregulated only in the DG after activation of both GR

and MR. Notably, among the FGF receptor subtypes the FGF-R2 mRNA was selectively

regulated by MR alone (see Table 6). Taken together, for a specific gene, GR/MR activation

seems to drive transcription mostly in the same direction, either by up- or downregulation of

mRNA levels. On the other hand, cell-specific factors, i.e. the cellular presence of the GR

and/or MR and their interactions with each other and with a variety of transcription factors

may determine the magnitude of the transcriptional regulation (Schüle et al., 1988, 1990;

Strähle et al., 1988; Diamond et al., 1990; Pearce et al., 1994, 1998). GR and MR seem

predominantly to act together in neurons (e.g. FGF-R1, BDNF and NT-3), whereas in non-

neuronal cells the hormone effects can also be mediated by either of the receptors alone. The

results clearly illustrate that the activation of GR/MR induces changes in neurotrophic factors

and their receptors, which are unique for distinct cell populations in different subfields of the

hippocampus. These concerted actions may influence plasticity of hippocampal neurons.
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