Introduction

Major depressive disorder (MDD) is a debilitating multifactorial
neuropsychiatric syndrome, representing the leading cause of disability
worldwide with severe social and economic consequences. Stress exposure
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functioning as neuronal support and participating in the regulation of ion
homeostasis, neurotransmission, synaptic plasticity and neuroinflammation.
Evidence from both human post-mortem brains and animal models indicate
the involvement of astrocytes in MDD pathophysiology.

Mouse hippocampal astrocytes
were treated with corticosterone

(CORT) at low concentration or DMSO twice a day for

Electrophysiology and
Immmunofluorescence

3 days. Then, their conditioned medium (ACM) was

Aim
To study new ways in which glucocorticoids and astrocytes participate in

MDD pathophysiology, investigating how astrocytes exposed chronically to
corticosterone can impact on neuronal function and structure.

Results - 1 hour
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used to treat mouse hippocampal neurons at DIV 17

for either 1 or 24 hours. Finally, excitatory and inhibitory synaptic function and
structure were studied by (i) recording miniature post-synaptic currents, and by
(ii) performing immunofluorescence experiments targeting pre-synaptic markers.
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Results - 24 hours
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Figure 2. ACM-CORT-treated neurons display specific functional changes in the inhibitory
pre- and post-synaptic compartment compared to ACM-DMSO-treated neurons at 24
hours

(A) Neurons treated with ACM-DMSO for 24 hrs still show significant increased mEPSCs frequency
compared to untreated cultures. In this case, the same effect is present also in ACM-CORT-treated
neurons (fig. 2A-a). A significant increase of mEPSCs amplitude is present upon both ACM
treatments compared to untreated neurons (fig. 2A-b).

(B) After 24 hrs, ACM-CORT-treated neurons mIPSCs frequency show a tendence to decrease
compared to both untreated and ACMD-DMSO-treated neurons (fig. 2B-a). Moreover, ACM-
DMSO-treated neurons showed a significant increase in mIPSCs amplitude compared to untreated
neurons which was not present in ACM-CORT-treated neurons (fig. 2B-b).

(A-b, B-b) Ordinary one-way ANOVA followed by Tukey’s test; (A-a, B-a) Kruskal-Wallis test followed by Dunn’s
multiple comparison test. *p<0.05, **p<0.01, *** p<0.001, **** p<0.0001

D) Unpaired t test with Welch’s correction.

Results - LC-MS/MS

Figure 1. ACM-CORT-treated neurons display specific functional and structural changes in the excitatory and
inhibitory pre-synaptic compartments compared to ACM-DMSO-treated neurons at 1 hour

(A) Neurons exposed to control ACM-DMSO for 1 hr display a significant increment in mEPSCs frequency compared to
untreated cultures. This positive effect is prevented in ACM-CORT-treated cultures (fig. 1A-a). No significant changes are

(B) In ACM-CORT-treated neurons, the count of co-localizing vGLUT1 (green) and VAMP2 (red) puncta, normalized on the
total number of VAMP2 puncta, show a tendency to a decrease (fig. 1B-a), and their average size is significantly smaller

(C) Inhibitory synapses do not show any significant changes in mIPSCs frequency (fig. 1C-a) or amplitude (fig. 2C-b) upon
treatment with either ACM-DMSO or ACM-CORT for 1 hr compared to untreated cultures..

(D) Co-localizing vGAT (blue) and VAMP2 (red) puncta count, normalized on the total number of VAMP2 puncta (fig. 2D-a)
and average size (fig. 2D-b) are significantly reduced in ACM-CORT-treated neurons compared to ACM-DMSO-treated

(E) Neurons stained for TUNEL assay (red) and Blll-Tubulin (green). No changes in the number of apoptotic nuclei are
detected, indicating that the functional and structural variations in ACM-CORT-treated neurons are not related to neuronal

(A-a, C-a, E) Ordinary one-way ANOVA followed by Tukey’s test; (A-b, C-b) Kruskal-Wallis test followed by Dunn’s multiple comparison test; (B,

*p<0.05, **p<0.01, *** p<0.001, **** p<0.0001
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Figure 3. Results of liquid chromatography-tandem mass spectrometry (LC-

MS/MS) with label-free quantification on

ACM-DMSO and ACM-CORT

(A) Eulero-Venn diagram of proteins identified in ACMs.
(B) 10 significantly most up-regulated and down-regulated proteins in ACM-CORT

compared to ACM-DMSO.
(C)
highlighted by ingenuity pathway analysis.

Most down-regulated pathways in ACM-CORT compared to ACM-DMSO

by UNITECH OMICs

Conclusions & Future perspectives

The medium conditioned by astrocytes treated chronically with CORT
has a toxic effect on synapses function and structure and differentially
affects the excitatory and inhibitory pre- and post-synaptic compartment

at 1 hour and 24 hours.
Understanding exactly which facto

rs released from CORT-treated

astrocytes are impacting on neurons will allow to better understand how
astrocytes and glucocorticoids are involved in MDD pathophysiology and
potentially be targeted to discover new treatments
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