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Abstract: Objective To study the effect of total saponins of Suanzaoren (Ziziphi Spinosae Semen, SZSS) on endogenous metabolites
in insomnia model rats based on metabolomics, and explore the effect and mechanism of SZSS on learning and memory. Methods
DL-4-chlorophenylalanine (PCPA) was used to induce insomnia model in rats, diazepam and SZSS were given for intervention. Open
field experiment and Morris water maze experiment were carried out; Hematoxylin-eosin (HE) staining was used to observe the
pathological changes of hippocampus; Levels of 5- hydroxytryptamine (5-HT), y-aminobutyric acid (GABA) and NO (nitric oxide) in
hippocampus were measured by ELISA. UPLC-Orbitrap-MS/MS was used to analyze the metabolic profile of hippocampus, combined
with multivariate statistical analysis to screen out the different metabolites, and based on MetaboAnalyst 5.0 database, metabolic
pathway and metabolic network were analyzed, metabolic characteristics and action ways of SZSS to improve learning and memory
were discussed from various angles. Results Compared with model group, learning ability of rats in SZSS group was significantly

improved (P < 0.05, 0.01), pathological structure of hippocampus was significantly improved, levels of 5-HT, GABA and NO in

RS EHER: 2022-07-15

E TR P REUT 5] St 5 R R R R &0 H (YDZISX2021C025); (7645 H ARl 3R 41 EI5 H (20210302123237,20210302123470);
W72 PAEAEREZ “+ K7 WH (ZYCZL2020007); WITHHEZARFHFERFLFEEEME (2021PY-QN-07)

TEEEN: BHKR (1995—), o, WLmFsiAd, Wy 28 M K 5FI . Tel: 18622138832  E-mail: hengyiranl@163.com

HBIEEE: B M, RIS, Wd, BRIC5 Ry T AR E AR R 2R E T Tel: (0351)7018379  E-mail: yanyan520@sxu.edu.cn
FREE, Bz, W, BT AR A . Tel: (0351)179982  E-mail: deh@sxtem.edu.cn



* 6760 »

FED 20226118 B53% B 218 Chinese Traditional and Herbal Drugs 2022 November Vol. 53 No. 21

hippocampus were significantly increased (P < 0.05, 0.01). A total of 18 potential biomarkers related to learning and memory

impairment had been identified by metabonomics. SZSS mainly played a role in improving memory impairment through seven major

amino acid metabolic pathways such as phenylalanine, tyrosine and tryptophan. Conclusion SZSS can improve the learning and

memory loss caused by insomnia by regulating endogenous differential metabolites in hippocampus and regulating related amino acid

metabolic pathways.
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Fig. 1 Effect of total saponins of Ziziphi Spinosae Semen on open field test of insomnia rats (X £ s, n =8)
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Fig. 2 Effect of total saponins of Ziziphi Spinosae Semen on

positioning cruise capability of insomnia rats (X + s, n=38)
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Fig. 4 Effect of total saponins of Ziziphi Spinosae Semen on space exploration ability of insomnia rats (X £ s, n=38)
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Fig.5 Effect of total saponins of Ziziphi Spinosae Semen on histopathological changes of hippocampus in insomnia rats (HE, x 200)
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Fig. 6 Effect of total saponins of Ziziphi Spinosae Semen on levels of 5-HT, GABA and NO in hippocampus of insomnia rats
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Fig. 7 PCA analysis of hippocampal samples of rats in each group in positive (A) and negative (B) ion mode
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