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[Abstract] Objective: To explore the mechanism of electroacupuncture (EA) in improving anxiety and
depression like behavior in chronic sleep deprivation (CSD) mice based on metabolomics technology. Methods:
Sixty Male Swiss mice were randomly divided into a control (CON) group, a model (MOD) group, an EA group
and a fluoxetine (FLX) group, 15 mice in each group. A CSD mouse model was established using a improving

multi platform water environment method. The effect of EA on anxiety and depression like behavior was evaluated
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through tail suspension experiment (TST), forced swimming experiment (FST), open field experiment (OFT) and
elevated cross maze experiment (EPM). After the behavioral experiment, serum samples were collected. The effects
of EA on the serum levels of corticotropin releasing hormone (CRH), adrenocorticotropic hormone (ACTH) and
corticosterone (CORT) were evaluated by enzyme linked immunosorbent assay (ELISA). Seahorse samples were
collected and the effect of EA on endogenous metabolites in the hippocampus of mice was evaluated by non
targeted metabolomics analysis. Results: Compared with the CON group, the MOD group showed an increase in
TST and FST immobility time

and the number of entries into center in the OFT (P<0.05 or P<0.01), and a decrease in the number of open

(P<0.05 or P<0.01), a decrease in the distance to center ratio, center time ratio,

arm entries and time spent in open arms in the EPM (P<0.01). Compared with the MOD group, the immobility
time of the TST and FST in the EA group and the FLX group decreased (P<0.05 or P<0.01), while the open
arm entry ratio and open arm time ratio increased (P<0.05). In the EA group, the central distance ratio and
central time ratio increased (P<0.05), and the number of entries into the center showed an increasing trend (P>
0.05). In the FLX group, the central distance ratio, number of entries into the center, and central time ratio
decreased (P<0.05 or P<0.01). The ELISA showed that compared with the CON group, the MOD group showed
increased levels of CRH, ACTH, and CORT (P<0.01). Compared with the MOD group, the levels of CRH,
ACTH, and CORT decreased in the EA group and FLX group (P<0.05 or P<0.01). Metabolomics results showed
that compared with the CON group, 87 metabolites were upregulated and 72 metabolites were downregulated in
the MOD group. Compared with the MOD group, 27 metabolites were upregulated and 23 metabolites were
downregulated in the EA group. Differential metabolites were enriched using the KEGG pathway and it was
found that the protective mechanism of EA may be related to metabolic pathways, purine metabolism, mTOR
signaling pathway, valine, leucine, and isoleucine biosynthesis and endogenous cannabinoid pathway. Conclusion:
EA can improve anxiety and depression like behavior in CSD mice via regulating the endogenous metabolites
in the hippocampus.
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