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Elevated glucocorticoid damages gap junction structure and
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Abstract: In this article, we exogenously administered glucocorticoids to rats, observed changes in the
structure and function of gap junctions in the prefrontal cortex (PFC) and studied the effects of glucocorticoid
receptor (GR) inhibitor mifepristone on these changes. Subcutaneous injection of corticosterone (CORT) was
used to increase glucocorticoid levels in rats, intragastric administration of mifepristone antagonist GR.  Sucrose
preference test was conducted to evaluate anhedonia. Dye transfer assay and electron microscopy were used to
analyze the function and ultrastructural changes of gap junctions in astrocytes of PFC. Immunofluorescence
was used to detect the expression of connexin 43 (Cx43). Animals exposed to CORT showed behavioral deficits
in sucrose preference test, exhibited significant decreases in diffusion of gap junction channel-permeable dye and
abnormal gap junctional ultrastructure, as well as reductions in Cx43 puncta density in the PFC. The behavioral
and cellular alterations induced by CORT were reversed or blocked by treatment with the GR antagonist
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mifepristone. The results suggest that mifepristone can improve the gap junction function and structural

damage of astrocytes in the PFC of depressive rats induced by CORT.

In conclusion, the activation of the GR

receptor may contribute to gap junction dysfunction in the PFC.
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Figure 1 Mifepristone reversed behavioral deficits induced by
chronic corticosterone administration. Animals of the control
(CTR) group were injected with vehicle (olive ail), chronic
corticosterone administration (CORT) group received corticos-
terone injections for 21 days (40 mg-kg™). Animals received
mifepristone (50 mg-kg™) for the 4 last days of the experiment.
Error bars represent SEM (n=12). 'P<0.05 vs CTR group;
#P<0.01 vs CORT group. CM: CORT + mifepristone group
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Figure2 Mifepristone reversed intercellular diffusion decrease of lucifer yellow in the prefrontal cortex (PFC) induced by CORT ( n=6).
A: Theinfusion illustration is shown and the distance of diffusion and the number of coupled cells in the black square are quantified; B:
The diffusion distance was significantly reduced by CORT and this effect was reversed by mifepristone treatment; C: CORT significantly
decreased the number of coupled cells and mifepristone significantly reversed this effect. Error bars represent SEM.  "P<0.001 vs
CTR group; #P<0.01 vs CORT group. D: Representative dye coupling images from animals of all groups are illustrated. Scale bar =
150 pm
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Figure 3 Mifepristone reversed ultrastructural alterations of astrocyte gap junction in the prefrontal cortex (PFC) induced by CORT
(n=6). A: The sections shown in the black square were cut from the brains of all groups; B: The width of gap was significantly enlarged
by CORT and this effect was reversed by mifepristone treatment. Error bars represent SEM. " P<0.001 vs CTR group; #P<0.01 vs
CORT group; C: Electron micrographs showing astrocytic gap junction in the PFC of each group (magnification: x100000). Astrocytic
gap junctions areindicated by red arrowheads.  Scale bar =500 nm
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Figure4 Mifepristone reversed decrease of the number of connexin 43 (Cx43)-immunoreactive punctain PFC induced by CORT (n=6).
A: Numbers of Cx43-immunoreactive puncta were quantified throughout the PFC as shown in black squares; B: The number of
Cx43-immunoreactive puncta/mm? was significantly decreased by CORT and this effect was reversed by mifepristone treatment.  Error

bars represent SEM. “"P<0.001 vs CTR group; *P<0.001 vs CORT group; C: Representative Cx43-stained sections from animals

of all groups areillustrated at approximately 3.2 mm from bregma. Scale bar =37.5 pm
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