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Identification of the antidepressant effect of electroconvulsive stimulation-related genes

in hippocampal astrocyte
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Abstract of the Thesis

Background and Purpose: Major depressive disorder (MDD) remains a significant global health
concern, with limited and slow efficacy of existing antidepressants. Electroconvulsive therapy (ECT)
has superior and immediate efficacy for MDD, but its action mechanism remains elusive. Therefore,
the elucidation of the action mechanism of ECT is expected to lead to the development of novel

antidepressants with superior and immediate efficacy.

Methods: Recent studies suggest a potential role of hippocampal astrocyte in MDD and ECT. Hence,
we investigated antidepressant effect of electroconvulsive stimulation (ECS), an animal model of
ECT, -related genes in hippocampal astrocyte with a mouse model of MDD, in which corticosterone
(CORT)-induced depression-like behaviors were recovered by ECS. In this model, both of CORT-
induced depression-like behaviors and the reduction of hippocampal astrocyte were recovered by
ECS. Following it, astrocytes were isolated from the hippocampus of this model and RNA-seq was

performed with these isolated astrocytes.

Results: Gene expression patterns altered by CORT were reversed by ECS. Additionally, cell
proliferation-related signaling pathways were inhibited by CORT and recovered by ECS. Finally,
serum and glucocorticoid kinase-1 (SGK1), a multi-functional protein kinase, was identified as a
candidate gene reciprocally regulated by CORT and ECS in hippocampal astrocyte.

Conclusions: Our findings suggest a potential role of SGK1 in the antidepressant effect of ECS via
the regulation of the proliferation of astrocyte and provide new insights into the involvement of
hippocampal astrocyte in MDD and ECT. Targeting SGK1 may offer a novel approach to the
development of new antidepressants which can replicate superior and immediate efficacy of ECT.
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[(ERIESKTUVNAEE ECT) (EEDEEICER BEh-AHELAHSEEELTEY, AREREOFEHESR
[TAWLWLNEIENZ L, LML, ECT OERBEIKATHERNSEEL TS, FLETHRETIE. 7RH
OY A DFEDREICEELTOAEVNSBENH D, TCTHERIE. SOFD—BHLEETILIIRATHSI
JVFARTOY (CORT) HETIRITHLT.ECT OFPETILTHAERITLONAFIF(ECS)ZRL. ECT DFE
TILRIREHENL Tz W T. ET LI IRADBBENLTACOY A LDHEEBEL RNA-seq #1TL). ECT D {ER#
FICED IR FOREEHAHA =,

(517 BB OB C57TBL/6] I RIZ 35ug/mL 0 CORT % 6 8. EREKICKYEREL, CORT 25 4 AR
#%h5 ECS % 3 [@. 2 BREREL:-, 5 2EHITEIX Sucrose preference test(SPT) 8Kk U Novelty suppressed
feeding test (NSFT) CEHliL 7z, ECS 8 TRICET LI VRDKEM S FACS EZHRL TER7Z7AFAY (DA EH
BELT-8. RNA-seq [C&BBEHEIT o1,

(#2RICORT B4 52k, A CORT REDLF. LU, SPT ¥ NSFT [CEWTIDRFITEIZHEL .
—A.ECS [Z&YSOMBFTEABELI-CEN S, SDOMET LI IREMIN: ECT ETINELTRETHLEE
Aotz BEELI=7AbOY /D RNA-seq BFTZELIZHER. SOMET L CTEALLI-EGTFHEDOHRT.ECS T
EHEL/-BIEFEL T SGKI1 AgHian =,
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