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Abstract: Objective To investigate the active ingredients and mechanism of Dengyin Naotong Capsules in the treatment of
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cognitive dysfunction based on network pharmacology. Methods The chemical components of Dengyin Naotong Capsules were
collected through databases such as Traditional Chinese Medicine Integrated Database (TCMID) , Traditional Chinese Medicine
Systems Pharmacology Database and Analysis Platform (TCMSP),and TCM - Mesh. The target points of related components were
collected from databases such as DrugBank, Comparative Toxicogenomics Database (CTD) , STITCH, BindingDB, and Swiss Target.
Cognitive dysfunction — related genes were searched from DisGeNET, PharmaGKB, and CTD databases. The data of chemical
components, chemical components targets, disease — related genes and protein — protein interactions of traditional Chinese medicine
were integrated to construct a drug — active ingredient — target network for the treatment of cognitive dysfunction with Dengyin
Naotong Capsules by the Cytoscape 3.2.1 software. The key signaling pathways of Dengyin Naotong Capsules in the treatment of
cognitive dysfunction were identified through KEGG pathway enrichment analysis and GO biological process enrichment analysis.
The intersection of MCC and Stress algorithms ranked in the top 10 was selected as the key target of Dengyin Naotong Capsules
in the treatment of cognitive dysfunction. Results A total of 133 chemical components of four traditional Chinese medicines
(Erigerontis Herb, Ginkgo Folium, Notoginseng Radix et Rhizoma,and Valerianae Radix) were collected,with 588 targets involved. A
total of 62 components were selected for the treatment of cognitive dysfunction. The results of KEGG pathway enrichment analysis
and GO biological process enrichment analysis showed that Dengyin Naotong Capsules in the treatment of cognitive dysfunction
involved 25 signaling pathways [tumor necrosis factor (TNF),interleukin — 17 (IL = 17),and apoptosis] and 1 119 biological
processes. Based on MCC and Stress algorithms, vascular endothelial growth factor A (VEGFA),caspase 3 (CASP3),insulin (INS),
interleukin — 6 (IL - 6),serine / threonine protein kinase 1 (AKTI), prostaglandin — endoperoxide synthase 2 (PTGS2), TNF,
albumin (ALB) and tumor protein P53 (TP53) targets were identified as the key targets of Dengyin Naotong Capsules in the
treatment of cognitive dysfunction. Conclusion Dengyin Naotong Capsules in the treatment of cognitive dysfunction through multiple

components, targets, and pathways. The relationship among Dengyin Naotong Capsules, active ingredients, targets, and cognitive

dysfunction provides a reference for the treatment of cognitive dysfunction.
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Fig.2 Drug - active ingredients — targets network of Dengyin Naotong Capsules in the treatment of cognitive dysfunction
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Tab.2 The 25 signal pathways of Dengyin Naotong Capsules in the treatment of cognitive dysfunction
B% Bk REPH et % AR
TNF A 1.53x10°*  AKT1,CASP3,CCL2,CREBI,FOS,ICAM - 1,1L - 18,IL - 6,JUN,MAPK3, MAPK - 9,MMP - 9,PTGS2,RELA, TNF
IL-17 A 2.57x10™*  CASP3,CCL2,FOS,IL - 1B,IL - 6,JUN,MAPK3,MAPK9,MMP9, PTGS2, RELA, TNF
B 2.37x10™*  CASP8,GSK3B,NFKBI
Apoptosis A 3.65x10°"®  AKTI,BCL2L1,CASP3,CASP9,CYCS,FOS,JUN, MAPK3,MAPK9, RELA, TNF, TP53
Toll - like receptor A L94Ex10"" AKTI,CD40,F0S,IL - 1B,IL - 6,JUN,MAPK3,MAPK9,RELA, SPP1, TNF
B 3.33x107*  CASP8,NFKBI,STATI
FoxO A 2.96x107"  AKT1,CAT,CDKNIA,IL - 10,IL - 6,INS,MAPK3,MAPK9, SIRT1,S0D2, TGFB1
B 6.82Ex10™* CCNBI,FOX03,IGFIR
HIF -1 A 2.31x10°"  AKTI,CDKNIA,HMOXI,IL - 6,INS,MAPK3,N0S2,NOS3,RELA, VEGFA
PI3K - Akt A 3.88x10°"  AKTI,BCL2L1,CASP9,CDKNIA,CREBI,IL - 6,INS,MAPK3,NOS3,RELA,SPP1,TP53, VEGFA
B 1.35x107*  FOX03,GSK3B,IGFIR,NFKBI
Longevity regulating pathway A 1.03x10™"  AKTI,CAT,CREBI,INS,PPARG,RELA,SIRT1,S0D2,TP53
B 2.08x10°*  FOXO03,IGFIR,NFKBI
Amyotrophic lateral sclerosis A L.37x10°%  BCL2L1,CASP3,CASP9,CAT,CYCS,S0D1,TNF,TPS3
MAPK A 472x10°%  AKTI,CASP3,FOS,IL - 1B,JUN,MAPK3,MAPK9, RELA, TGFB1, TNF, TP53
Estrogen A 3.28x10™"  AKTI,CREBI,FOS,JUN,MAPK3,MMP - 2, MMP9,NOS3
NOD - like receptor A 4.03x10™"  BCL2L1,CCL2,IL - 1B,IL - 6,JUN,MAPK3,MAPK9, RELA, TNF
B 0.00146 CASP8,NFKBI,STATI
T cell receptor A 4.93x10°"  AKTI,FOS,IL - 10,JUN,MAPK3,MAPK9, RELA,, TNF
Th17 cell differentiation A 6.75%x10"  FOS,IL-1B,IL - 6,JUN,MAPK3, MAPK9,RELA, TGFB1
B 3.62x10°*  NFKBI,STATI,STAT6
NF - kappa B A 2.69x10”  BCL2L1,CD40,ICAMI,IL - 1B,PTGS2,RELA, TNF
Alzheimer's disease A 3.04x10”°  APOE,APP,CASP3,CASP9,CYCS,IL - 18, MAPK3, TNF
Huntington's disease A 8.04x10”  CASP3,CASP9,CREB1,CYCS,PPARG,SOD1,S0D2,TP53
Sphingolipid A 1.36x10"*  AKTI,MAPK3,MAPK9,NOS3,RELA, TNF,TP53
VEGF A 1.49x10*  AKTI,CASP9, MAPK3,NOS3,PTGS2, VEGFA
Cytokine - cytokine receptor interaction A~ 1.17x 107" CCL2,CD40,IL - 10,IL - 18,IL - 6, TGFBI, TNF, VEGFA
cAMP A 5.20x107"  AKTI,CREBI,FOS,JUN,MAPK3,MAPK9,RELA
Neurotrophin A 1.10x10°*  AKTI,JUN,MAPK3,MAPK9,RELA, TP53
B 4.99x10°*  FOX03,GSK3B,NFKBI
Ras A 1.35x10*  AKTI,BCL2LI1,INS,MAPK3,MAPK9,RELA, VEGFA
p33 A 4.39x10°°  CASP3,CASP9,CDKNIA,CYCS,TP53
B cell receptor A 4.73%x10°°  AKTI1,FOS,JUN,MAPK3,RELA
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