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Molecular mechanism of Astragalus Radix and Ligustri Lucidi
Fructus herb pair in the treatment of Alzheimer’s disease based
on network pharmacology and molecular docking
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Abstract : In order to explore the mechanism of Astragalus Radix (AR) and Ligustri Lucidi Fructus (LLF) herb pair in the
treatment of Alzheimer’s disease. The active components and predicted targets of AR and LLF were screened out through Tra-
ditional Chinese Medicine System Pharmacology database (TCMSP) and then the related target genes of Alzheimer’s disease
were mined through GEO and Genecards. The active component-target network and protein interaction was constructed by Cy-
toscape and String database. Gene ontology (GO) analysis and Kyoto Encyclopedia of Genes and Genomes ( KEGG) pathway
enrichment analysis were performed on the core genes,and finally the molecular docking analysis of key active components
was carried out. The results showed that 21 active components and 41 key genes from AR and LLF were screened out,which
were mainly enriched in Alzheimer’s disease pathway, AGE-RAGE signal pathway, TNF signal pathway and I1.-17 signal path-
way. Molecular docking showed that astragaloside, oleanolic acid , kaempferol, quercetin, luteolin and formononetin could well
bind to the target. In summary, AR and LLF herb pair have the characteristics of multi-component and multi-target synergistic
effect on the treatment of Alzheimer’s disease. This study preliminarily predicted its possible molecular mechanism of action,
and provided the basis for the follow-up study.
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Table 1 ~ Active ingredient list
&9 1D oy /B HRA- R B 2t
Compound ID Compound name OB(% ) DL
MOLO000006 ARREE Luteolin 36.16 0.25
MO0 16 7 Doy gl s phormtn 363 0T
MOL000098 Mt 3 Quercetin 46.43 0.28
MOLO000211 TF7HE Mairin 55.38 0.78
MOL000239 REATZ Jaranol 50. 83 0.29
MOL000263 FFEURER Oleanolic acid 29.02 0.76
MOL000296 AR Hederagenin 36.91 0.75
MOL000354 S ZER Tsorhamnetin 49.6 0.31
MOL000358 B-4 il Beta-sitosterol 36.91 0.75
MOL000371 3,9-Di-0-methylnissolin 53.74 0.48
MOL000378 7-0-Methylisomucronulatol 74.69 0.3
MOL000379 9.,10-Dimethoxypterocarpan-3-0-8-D-glucoside 36.74 0.92
MOL000380 (6aR,11aR) 9, 10-Dimethoxy-6a, 11 a-dihydro-6 H-benzofurano[ 3 ,2-c ] chromen-3-ol 64.26 0.42
MOL000387 IERAE Bifendate 31.1 0.67
MOL000392 TEHGAE T E Formononetin 69.67 0.21
MOL000409 R IV Astragaloside IV 17.74 0.15
MOL000417 FEF I Calycosin 47.75 0.24
MOL000422 1L Z5 ) Kaempferol 41.88 0.24
MOL000433 FA 68.96 0.71
MOL000439 Isomucronulatol-7 ,2"-di-O-glucosiole 49.28 0.62
MOL000442 1,7-Dihydroxy-3 ,9-dimethoxy pterocarpene 39.05 0.48
MOL004576 AETHFY R Taxifolin 57.84 0.27
MOL005146 2 pURFF D Lucidumoside D 48.87 0.71
MOL005147 Ly B D(H L) Lucidumoside D_qt 54.41 0.47
MOL005190 L H Eriodictyol 71.79 0.24
MOL005212 KB (HoC) Olitoriside_qt 103.23 0.78
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Fig. 1 Volcano map of differentially expressed genes
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Fig. 2 Heat map of top 50 differentially expressed genes
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Note ; Green ; Astragalus Radix; Yellow: Ligustri Lucidi Fructus;Red; Multidrug; Orange ; Gene.
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Table 2 Node ranking of main active ingredients

L& D AL/ HEE
Compound ID Compound name Degree
MOL000098 #il iz 2% Quercetin 27
MOL000422 11451 Kaempferol 13
MOL000006 KJBEHLZE Luteolin 13
MO1000392 TEARAE 2 Formononetin 12
MOL000358 B-4+ 555 Beta-sitosterol 12
MOL000354 5 ZEZ Isothamnetin 10
MOL000378 7-0-Methylisomucronulatol 10
MOL000371 3,9-Di-0-methylnissolin 6
MOLO00380 (6aR,11aR)-9,10-Dimethoxy-6a, 11 a-dihydro-6 H-benzofurano[ 3 ,2-c ] chromen-3-ol 6
MOL000417 BHFHE Calycosin 6
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ARG N TEA LU 5% (ILE 6) 54
Wi P 3 AR N IR 22 L AR A SR I T
I (UL TEL 7 ) 5 24 20 ok, = B 4 7 40 R S 4 e 5

P AP /IVES 1 (LA 8) o KEGG 32 4 75 fif
IR DR IE BRI 8 B W PR I A2 AE H 1) I U A ¢
A7) B H A2 A (AGE-RAGE ) {5 51 | Jif a7 48 48
7 (TNF) {5538 i F A 3R -17 (IL-17) 55 38
LA 98 245 (UL IEL 9) o dw Jm R HE 44 Hi 20 9
KEGG & A4 R al AL (ULIE 10) .
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Fig. 4 Protein-protein interaction network map
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Fig. 5 Core gene ranking
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Fig. 6 GO enrichment analysis ( molecular function)
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Table 3 The binding energy of active molecules and related core targets

) 25468 Binding energy (kJ/mol )
Amﬁ%ﬁﬁiem CAS 1D AChE NMDAR
P H Astragaloside 84680-75-1 6.7 6.6
FFEURER Oleanolic acid 508-02-1 6.3 6.3
¥ Kz 2 Quercetin 117-39-5 6.3 6.2
1125 Kaempferol 520-18-3 6.2 6.1
AREBHEZE Luteolin 491-70-3 6.3 6.3
AL HZE Formononetin 485-72-3 5.8 5.8
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Fig. 11 Molecular docking pattern map of astragaloside-AChE
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Fig. 12 Molecular docking pattern map of astragaloside-NMDAR
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Fig. 13 Molecular docking pattern map of oleanolic acid-AChE
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Fig. 14  Molecular docking pattern map of oleanolic acid-NMDAR
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