HABFEH 2025FE 6 H AR & wE kA  Drugs & Clinic Vol. 40 No.6 June 2025 « 1371«

ETWEAESE . 57 F IR SLR IR T FEA AT /R SR HRY
1E AL

REF, R O, THA, HAR!

1. BT R RS AAl2Ebe, BRI MI/RIE 150040

2. BN EaRERE, TR BN 516007

3. BN SR EEY TR JURERE MRS S AR E SR, U M 542899

B OE: BN BAEMSKHEY. 5 FWREARSEZRIE, REHENHE®RAGIT/RKERKE (AD) HITEBERE RS &
HAERMUH. AiE 43 ETCM #dE e . TCMSP #¥i i I ik 2385 SWISS ADME T & Al Swiss Target Prediction 454/
JEE 7 T T AL 3 B T R4 A HE S, BT GeneCards $i4f FEF] OMIM ¥ R 3R AD #E5; HUSHE#E 45 F STRING %
PEEMEE R AT AD BES SR AR - EARMIEIER (PPD. & Cytoscape 3.9.1 B Ik ¥ AT ; K DAVID
HH P AR S AT B R A (GO) ThAE B i R R S EF A F R (KEGG) @i & % 1r. 7 PyMol K
fFF1 AutoDock1.5.7 FAFHEAT 70 T AT HEIRAE « 57 HT22 AEAEEL, KA CCK-8 iAKM4N iy /1, i#id Western blotting Kl
WEARBEALES 3 i (PI3KD /EE A B (Akt) BRI T R H/E RS ARIEKT . R IERIFERAIT R
45 119 A4, $E55 900 45 BRI 1409 4. PPT MLEIRTGIZ0o3E 5 Aktl . FEZARER 2 BRIRAES (SRC). #RTIE [ 900 Kk
A K 1 (HSP9OAAD) . MYBIRBEE T (TNF) MR AEKE T2 (EGFR) 5. GO Ml KEGG &£/ 1 5324
GO LIREIERE, 192 (55 MM, EEW & PBK/AK B . A%, oS RER, FEWAHH 3 ZEHERS Hx
TR R ARG A RE ST, MR E BT 6.0 keal/mol . ZHMUSEIGFRAA, SXIIRZH LA, HMOLR] LK AB25-35 15 311 HT22
YIS /1 (P<0.01), &7 AB25-35 i 510 HT22 41irF p-Akt. p-PI3K Al Bel-2 A KIFRZE, #] Bax HAMERL (P<
0.05). 45t FHWATASET T PBK/AKt 15 S BB MM T AR A TT, TR IEHEIRIGIT AD, Juis il Fu il R B
FIFI AD 877 It FL AR LKA

KR AL PUREER: WY, A 75E: KREER JESH: MR

FEDHES: R28S NHRFRERE: A NERS: 1674 - 5515(2025)06 - 1371 - 12

DOI: 10.7501/j.issn.1674-5515.2025.06.004

Mechanism of Qing’e Pills in treatment of Alzheimer’s disease based on network
pharmacology, molecular docking and in vitro experiments

ZHANG Xiaofeng!, SONG Lin?, WANG Yanjie?, MEI Benyuan!

1. School of Basic Medicine, Heilongjiang University of Chinese Medicine, Harbin 150040, China

2. School of Life Sciences, Huizhou University, Huizhou 516007, China

3. Guangxi Key Laboratory of Health Care Food Science and Technology, School of Food and Biological Engineering, Hezhou
University, Hezhou 542899, China

Abstract: Objective Integrate network pharmacology, molecular docking technology and experimental verification to systematically
explore the potential active ingredients and mechanisms of Qing’e Pills in treating Alzheimer's disease (AD). Methods The main
active components and targets of Qing’e Pills were screened using the ETCM database, TCMSP database, and literature search via the
SWISS ADME platform and Swiss Target Prediction database. AD-related targets were obtained from the Gene Cards database and
OMIM database. Intersection targets were identified, and the STRING database was used to construct a protein-protein interaction

(PPI) network of potential targets for Qing’e Pills in treating AD. Core targets were screened using Cytoscape 3.9.1 software. Gene
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Ontology (GO) functional enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis
of the intersection targets were performed using the DAVID database. Molecular docking validation was conducted using PyMol
software and Auto Dock 1.5.7 software. An HT22 cell model was established, and cell viability was assessed using the CCKS assay.
Western blotting was used to detect the expression levels of key target proteins in the phosphatidylinositol 3-kinase (PI3K)-protein
kinase B (Akt) signaling pathway and apoptosis. Results A total of 119 active components and 900 targets of Qing’e Pills were
identified, along with 1 409 disease-related targets. The PPI network revealed core targets such as Aktl, non-receptor tyrosine kinase
(SRC), heat shock protein 90 alpha family class A member 1 (HSP90AA1), tumor necrosis factor (TNF), and epidermal growth factor
receptor (EGFR). GO and KEGG enrichment analysis yielded 1 532 GO functional annotations and 192 signaling pathways, primarily
involving the PI3K/Akt pathway and apoptosis. Molecular docking results demonstrated that the main active components of Qing'e
Pills exhibited strong binding affinities to the key targets, with docking binding energies all below —6.0 kcal/mol. Cell experiments
showed that, compared to the control group, Qing’e Pills significantly improved AB25-35-induced HT22 cell viability (P < 0.01),
increased the expression of p-Akt, p-PI3K, and Bcl2 proteins in AB25-35-induced HT22 cells, and inhibited the expression of Bax
protein (P < 0.05). Conclusion Qing’e Pills may protect neurons and delay the pathological process of AD by regulating the PI3K/Akt

signaling pathway and apoptosis, which provides a basis for the clinical application of Qing’e Pills and the research of AD treatment.
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Fig. 10 Protective effect of Qing’e Pills lyophilized powder on HT22 cells ( xts,n=3)
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Fig. 11 Effect of Qing’e Pills lyophilized powder on HT22 cells induced by AB25-35 ( xts,n=3)
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Fig. 12 Western blotting detected expression levels of p-Akt, p-PI3K, Bax, and Bcl-2 ( Xts,n=3 )
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