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Mechanisms of microbiota-gut-brain axis modulation by electroconvulsive therapy to improve
depression and sleep
GUO Jinyan, JI Jiaming, LIU Jun, CHEN Chaojin, YAO Weifeng &
( Department of Anesthesiology, the Third Affiliated Hospital of Sun Yat-sen University, Guangzhou 510630, China )
Corresponding author: YAO Weifeng, E-mail: yaowf3@mail.sysu.edu.cn

[ Abstract] Objective To investigate the effects of electroconvulsive therapy ( ECT ) on depressive behaviors and explore the
mechanisms by which it regulates the composition and function of the gut microbiota via the microbiota-gut-brain axis. Methods A
mouse model of depression was established using Chronic Unpredictable Mild Stress ( CUMS ) . The mice were divided into the control
group, depression group and ECT group ( n = 6 in each group ), and the depressive symptoms were assessed by behavioral experiments
such as body weight change, open field test ( OFT ), sucrose preference test, and forced swimming test ( FST ) . Meanwhile,
histological and microcirculatory blood flow changes in the brain and intestines were assessed by HE staining, immunofluorescence
(IF ) and laser speckle contrast imaging ( LSCI ) . The levels of inflammatory factors such as TNF-a and IL-6 in intestinal tissues were
detected by enzyme-linked immunosorbent assay ( ELISA ), and changes in the diversity and abundance of gut microbiota in mice were
analyzed by metagenomic sequencing. Results ECT significantly improved the behavioral performance of depressed mice, as reflected
by weight gain, reduced immobility time in the FST and tail suspension test ( TST ) (all P < 0.05) . HE staining showed a significant
reduction in intestinal inflammatory infiltration after ECT ( P < 0.05 ), and IF analysis demonstrated an increase in the expression of ¢-Fos
in the hippocampal region ( P < 0.05) . Inflammatory factor assay results showed that the TNF-a and IL-6 levels were significantly
reduced in the ECT group ( both P < 0.01) . In addition, the results of metagenomic sequencing showed that ECT significantly
increased the diversity of gut microbiota, especially the abundance of Bacteroidota and Verrucomicrobiota was restored ( both P < 0.05).
Conclusion ECT exerts antidepressant effects and improves sleep by regulating intestinal flora and improving gut-brain axis function.
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VABAE, 3% i H kA 4 Bk 3 2 0 3 AR ()
Z—" SRR, i R W R E AR B &
A RIEFNAIT R REE BN, AR
T - W - 6 3l ( microbiota-gut-brain axis,
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YERL, AENS @A i 2 M a, IRE &
B IE A Y 2R T [, JUHE A £ 18 A4
FFBERE R 1 = B0, x5 R T 25 A
DA G, Ak, i A AR R DA SR S T 48
iE SN A 2R3 A DA AT i - EEA - LR
( hypothalamic-pituitary-adrenal, HPA ) HiZhfE, #
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YER, xS AR R GE, el e il A Yt
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INRTESE AT W F P AG IS R 5% IR %
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AL D) S K5, S R AR S
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SE . FREZSHAHL, S%. W BIEW, kIR
ELISA 1550 & py Bt F 2D gR A il . Al &
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R IRSE N F - (tumor necrosis factor-o, TNF-o )
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M CON 21, CUS £ Fl EUS 21 (¥ /s B 2& 1 i
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Library Prep Kit for Illumina @I e S E . B DNA
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PHER K SR Eh K PR A IR BRI o K SO PR i 3
AR R GBI R, JRT IR R B4, R
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MR EZERL (] A ) (R8T 3ok 4i 9 £: 20
B, DR A 0 PR AR T Mo I s IR I it B
PEPEIRLERIX I, (region of interest, ROI), Jf-#E47
HEEREG T
1.8 GQitFors
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K, BrAEdEDx £ 30K, ZAEEHRRZR
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NEFAGI R

2 & B

2.1 BRI ET IO R /N AT A B R B B AR
TIRYT EGEEH

CUMS b FE S8 NRAR T R, 1 ECT T
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Figure 1 Behavioral test results of the three groups of mice
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Figure 2 Immunofluorescence staining results of c-Fos in the hippocampal region of mice from three groups
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Figure 3 Histopathological and inflammatory factor detection results in the three groups of mice
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Figure 4 Analysis results of gut microbiota metagenome sequencing
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Figure S Laser speckle imaging results of cerebral blood flow perfusion
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