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Abstract: Objective To evaluate the pharmacodynamic effects of Chaihu Shugan Powder (CSP) in treating depression and to identify
its key brain-penetrating active components, as well as to elucidate the underlying mechanisms. Methods A chronic social defeat
stress (CSDS) mouse model was established, and the model group, CSP group (6.46 g-kg™"), and fluoxetine group (10 mg-kg™!) were
administered ig for 12 d, respectively. Depression-like behaviors and social ability were assessed using a battery of behavioral tests.
Hippocampal neuronal morphology and Nissl body status were examined by hematoxylin-eosin (HE) and Nissl staining. The prototype
brain-penetrating components of CSP were comprehensively analyzed using ultra-performance liquid chromatography coupled with
quadrupole time-of-flight tandem mass spectrometry (UPLC-Q-TOF-MS). Putative targets of these components were retrieved from
PubChem and SwissTargetPrediction databases, while depression-related genes were obtained from GeneCards. A Venn diagram was

generated to identify overlapping genes between CSP components and depression. A component-target network was constructed, and

RS EHEA: 2026-02-25
TEE RN WG, WEotyid, FENFRLPE MR IPLEIT 7. E-mail: 1993276008@qq.com
HBEEE: BT, WL, BiZdR, WA SE, FEAHBAPERE IR IR KHLHIETT. E-mail: xuhd8431@126.com



- 2752+ LAOBELSH 2026488  L¥Widat A Drug Evaluation Research ~ Vol. 49 No.8  August 2026

protein-protein interaction (PPI) data retrieved from the STRING database were imported into Cytoscape 3.9.1 to establish a PPI
network. Topological analysis was performed using the Centiscape 2.2 plugin, and nodes satisfying all three predefined threshold
criteria were defined as core targets. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment
analyses were conducted using the microbioinformatics platform. Finally, a neuronal stress model was established, and the mechanism
of the key brain-penetrating component, saikosaponin A, was validated using CCK-8 assay, TUNEL staining, JC-1 kit, and Western
blotting. Results CSP significantly ameliorated depression-like behaviors and protected hippocampal neurons in mice. Network
pharmacology analysis of the nine prototype brain-penetrating components identified by UPLC-Q-TOF-MS revealed that saikosaponin
A was the key antidepressant component, and its mechanism was closely associated with the regulation of apoptosis. Subsequent in
vitro validation confirmed that saikosaponin A exerted its antidepressant effects by modulating mitochondrial membrane potential,

upregulating Bcl-2 expression, and downregulating the expression of Bax, Caspase-3, and Caspase-9 at both the organismal, cellular,

and molecular levels. Conclusion

The key brain-penetrating component responsible for the antidepressant action of CSP is

saikosaponin A, and its therapeutic mechanism involves the inhibition of neuronal apoptosis.
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[ SSA 43 SH-SYSY ZHMl, 24 SSA HIWKE N

10 pmol- L™ I, 4HAATE LT 90% (P<<0.01),
Rl R 0.3~5.0 umol- L1 1) SSA #HT 5 4:
SEES (B 8-B).

3.4.3 A[EKEE SSA X 55 A4 SH-SYSY 4t
TSI W% 0.3~5.0 pmol-L! ff] SSA Xitid
AL S SH-SYSY 4iffaftssm, JHrprekERN
5.0 umol' L i N3, FIILiEE 5.0 pmol - L' 1)
SSA Hi TJasetse (K 8-C.

3.4.4 TUNEL J kA4 T TUNEL B thgh
RN, SR, BT SH-SYSY 4
Ji N, AR AL, SSA AT T 4TI
SH-SYSY 4R/ (P<0.01) (9-A. B).
3.4.5 JC-1 BT SR an i LR AR FE L A JC-1
PNIREH R S R Bon, SXTRRAAE, BB
i £ A S LA ARG (P<<0.01); SHEFUAARLE,
SSA H JeF VG TT A AR E Fa A7 T v (P<<0.01) (&
9-C. D).

3.4.6 Western blotting & il 41 f Bcl-2. Bax.
Caspase-3. Caspase-9 HHRIAKF  SxfEAHAM
b, BiAYZH SH-SYSY 4Hffrh Bel-2 & H 1R IE K
B 2 [ (P<<0.01), Bax. Caspase-3. Caspase-9 £
I RIE A E TR (P<0.01). SR,
SSA 2 SH-SYS5Y 4+ Bel-2 & A 1IFRIAK B
EFE (P<0.01), Bax. Caspase-3. Caspase-9 &
H I RIE KPR EK (P<0.0D). WK 10,
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Fig. 8 Effect of SSA on survival of SH-SY5Y cells ( X 5, n=6)
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