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Mechanism of Guanhuangmu Granules in treatment of perimenopausal syndrome
based on network pharmacology and molecular docking
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Abstract: Objective To investigate the molecular mechanism of Guanhuangmu Granules in treatment of perimenopausal syndrome
based on network pharmacology and molecular docking. Methods The main chemical components of Guanhuangmu Granules were
screened by SymMap and Chinese natural product chemical component database, and then the corresponding targets of effective
chemical components were queried by TCMSP database and previous literature, and the matching of the results was carried out by
Uniprot database. Cytoscape 3.6.0 software was used to construct drug-active component-target network of Guanhuangmu Granules.
The main disease targets of perimenopausal syndrome were identified through databases such as DrugBank and GeneCards, and
matched with the targets of the active ingredients of Guanhuangmu Granules to obtain potential therapeutic targets. GO biological
processes and KEGG signaling pathways were analyzed for potential therapeutic targets based on Metascape database and DAVID
database, and protein-protein interaction (PP1) networks were constructed. Molecular docking was performed by Surflex-Dock. Results
A total of 86 effective chemical components were obtained, 298 active component targets were obtained by merging and deleting
duplicate values, and 228 potential target genes were obtained by Guanhuangmu granules in treatment of perimenopausal syndrome.
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The top 10 differential genes were mainly involved in protein metabolism, cell cycle, organelle function, and chromosome by gene
ontology (GO) functional analysis. KEGG enrichment analysis showed that the top 10 signaling pathways in treatment of
perimenopausal syndrome by the active components of Guanhuangmu Granules include lipid and atherosclerosis pathway, chemical

carcinogenesis-receptor  activation,

PI3K-Akt signaling pathway. Molecular docking results showed that catalpol,

pentahydroxyflavone, baicalin, kaempferol, paeoniflorin had good binding activities with CTNNB1, EGFR, GAPDH, TNF and TP53.
Conclusion Guanhuangmu Granules may treat perimenopausal syndrome by influencing the expression of EGFR, TNF, CTNNB1
and other key targets through paeoniflorin, pentahydroxyflavone, catalpa and other components.
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Table 1 Effective components of Guanhuangmu Granules

5 Mol ID Y4 OB/% DL HIR
GHB1 MOL001131 phellodensin qt_ 56.60 0.39 KB
GHB2 MOL001454  berberine 36.86 0.78 KHH
GHB3 MOL001455 canadine 53.83 0.77 KA
GHB4 MOL001458 coptisine 30.67 0.86 KHH
GHB5 MOL000173  wogonin 30.68 0.23 KM
GHB6 MOL001771 clionasterol 36.91 0.75 KHH
GHB7 MOL002331  N-methylflindersine 32.36 0.18 KM
GHBS MOL002650 coniferol 44.88 0.05 KHH
GHB11 MOL002714 baicalein 33.52 0.21 KA
GHB12 MOL002894  berberrubine 35.74 0.73 KA
GHB15 MOL005043 campesterol 37.58 0.71 KA
GHB16 MOL006376 dehydrosigmasterol 37.42 0.75 KHH
GHB17 MOL006380 dihydrophelloside 48.60 0.43 KA
GHB18 MOL006385 amurensine 49,51 0.69 KA
GHB21 MOL006397 jatrorrhizine 30.44 0.75 KB
GHB27 MOL006414  phellodensin 31.09 0.09 KHH
GHB28 MOL006415 phellodenol B 30.95 0.09 KB
GHB29 MOL006416 phellodenol C 66.42 0.13 KHH
GHB30 MOL006417  phellodensin A 83.31 0.52 KB
GHB31 MOL006419 tetrahydropalmatrubine 72.65 0.59 KH A
GHB32 MOL006421 tetrahydroreticuline 87.93 0.33 KA
GHB33 MOL006422 thalifendine 44.41 0.73 KHAM
GHB34 MOL000785 palmatine 64.60 0.65 KA
GHB35 MOL000098  quercetin 46.43 0.28 KM
SDH1 MOL000131 linoleic acid 41.90 0.14 A B
SDH3 MOLO001739 zoomaric acid 35.78 0.10 Fh T
SDH5 MOL002321  pyroglutamic acid 96.25 0.02 A B
SDH6 MOL002820 catapol 44.69 0.10 o
SDHS8 MOL000360 ferulic acid 39.56 0.06 S B
SDH9 MOLO003689 aeginetic acid 48.31 0.13 b B
SDH10 MOL003692  ajugoside 81.68 0.08 S B
SDH11 MOL003699 melittoside 40.00 0.08 B

SDH14 MOL003705 jioglutin A 90.70 0.13 M
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R Mol ID L OB/% DL P S
SDH15 MOL003706 jioglutin B 90.71 0.13 P 3
SDH16 MOL003708 jioglutin D 39.02 0.14 P 3
SDH17 MOL003709 jioglutin E 81.90 0.10 P 3
SDH18 MOL003710 jioglutolide 86.95 0.06 P 3
SDH20 MOL003717  methyl palmitoleate 34.61 0.12 B
SDH22 MOLO003732  rehmaglutin D 57.03 0.10 P 3
SDH23 MOL000414 caffeate 54.97 0.05 P 3
SDH25 MOL000748  5-hydroxymethylfurfural 45,07 0.02 B
BS1 MOL001246 nopinone 57.86 0.05 HAj
BS2 MOL001801 salicylic acid 32.13 0.03 HAj
BS4 MOL001889  methyl linolelaidate 41.93 0.17 HAj
BS6 MOL001893 Bu3 34.87 0.01 Sk}
BS7 MOL001895  dibutylphenol 38.90 0.06 Shev]
BS11 MOL001904  2-methyl-3-(2-propenyl)-phenol 52.06 0.03 HAj
BS16 MOL001918  paeoniflorgenone 87.59 0.37 HAj
BS17 MOL001919 palbinone 43.56 0.53 HAj
BS19 MOL004480  acetic acid 53.87 0.79 Ske]
BS28 MOL000211  mairin 55.38 0.78 HAj
BS29 MOL000219  benzoic acid 31.55 0.02 Ske]
BS33 MOL000492  catechin 54.83 0.24 Sk}
BS34 MOL000513  3,4,5-trihydroxybenzoic acid 31.69 0.04 Ske]
BS35 MOL000612  cedrene 55.56 0.10 SE]
BS36 MOL000676  dibutyl phthalate 64.54 0.13 SE]
BS37 MOLO000775 ethyl acetate 45.02 0.10 Sk]
BS38 MOL001924  paeoniflorin 47.87 0.10 HA
BS39 MOL008707 ethylisobutyrate 83.67 0.01 Ske]
ZM1 MOL000118  A-terpineol 48.80 0.03 HIEE
ZM2 MOL001677 asperglaucide 58.02 0.52 HIBE
ZM3 MOL000172  furol 34.35 0.01 HIBE
ZM5 MOL001944  marmesin 50.28 0.18 HIBE
ZM6 MOL000244  borneol 81.80 0.05 HIBE
ZM8 MOL000421 nicotinic acid 47.65 0.02 HIBE
ZM10 MOL004373  anhydroicaritin 45.41 0.44 HIBE
ZM11 MOL004489  anemarsaponin F 60.06 0.79 HIBE
ZM13 MOL004497  hippeastrine 51.65 0.62 HIBE
ZM14 MOL004503 D-nicotine 76.47 0.04 HIBE
ZM16 MOL004514 timosaponin B 35.26 0.87 HIBE
ZM17 MOL004517  xuelianlacton 34.58 0.16 HIBE
ZM22 MOLO004540  anemarsaponin 35.50 0.87 HIBE
ZM24 MOL000483  feruloyltyramine 118.35 0.26 HIBE
ZM25 MOL002003 caryophyllene oxide 32.67 0.13 FIBE
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ZM26 MOL000546 diosgenin 80.88 0.81 4
ZM27 MOL000631 coumaroyltyramine 112.90 0.20 K&t
ZM28 MOL000666 hexanal 55.71 0.01 4
GJ1 MOL000050 catalpol 48.74 0.00 fHK
GJJ2 MOL007579 hydroxyproline 83.55 0.02 faHK
GJJ3 MOL000042 Lpg 87.69 0.01 fAHK
Gl4 MOL005448 leucinum 72.92 0.01 fAHK
GHB13 MOL000358 beta-sitosterol 36.91 0.75 KT, AR
GHB14 MOL000449 stigmasterol 43.83 0.76 KT HHTE. Kk
BS12 MOL001906 methylgallate 30.91 0.05 [HAj. &Ntk
BS32 MOL000422 kaempferol 41.88 024  HAj. FnkE
SDH7 MOL000359 sitosterol 36.91 0.75 . [
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Fig. 1 Drug-active ingredient-target network of Guanhuangmu Granules
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