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Based on the network pharmacology and molecular docking method to explore
the mechanism of flowers of Abelmoschus manihot in the intervention of diabetic
kidney disease
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Abstract: Objective Using the methods of network pharmacology and molecular docking, the mechanism of multicomponent,
multitarget and multipathway action of flowers of Abelmoschus manihot in the intervention of diabetic kidney disease was studied,
aiming to provide basis for its basic research and clinical application. Methods ETCM and HERB database combined with literature
reports were used to screen the active ingredients of flowers of Abelmoschus manihot, and PharmMapper database was used to predict
its potential targets and establish target database. Genecards, OMIM, Drugbank, TTD and other databases were used to screen the
related targets of diabetic kidney disease, and R4.1.0 software was used to select the intersection targets. Protein interaction (PPI)
relationships were obtained using STRING platform, and PPI networks were constructed using Cytoscape3.8.2 and the key targets were
analyzed. David database was used for gene ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) gene enrichment
analysis to obtain the potential pathway of flowers of Abelmoschus manihot in the intervention of diabetic kidney disease. Cytoscape 3.8.2
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was used to construct the "components-target-pathway" regulatory network. AutoDock Vina 1.1.2 software was used for molecular
docking verification. Results Forty-three active components were screened from flowers of Abelmoschus manihot, including 44
targets of diabetic kidney disease, and 9 key targets were screened by Cytoscape analysis. According to the results of GO enrichment
analysis, 120 biological processes, 23 cell components, and 37 molecular functions were screened out according to P < 0.05. KEGG
enrichment analysis showed that flowers of Abelmoschus manihot mainly acted on tumor necrosis factor (TNF) and mitogen-activated
protein kinase (MAPK) signaling pathways. The results of molecular docking showed that most of the targets had good binding activity
with the compounds. Conclusion Based on network pharmacology, the effects of multicomponent, multitarget and multipathway on
the flowers of Abelmoschus manihot in the intervention of diabetic kidney disease were discussed. The main active components, such
as quercetin-3-O-robinobioside, rutin, quercetin 3'-O-glucoside, and tiliroside may act on TNF, MAPK and other signaling pathways
through ALB, EGFR, ESR1, PPARG and F2 to intervene diabetic nephropathy. This study provided a new idea and method for further

study on the mechanism of the intervention on diabetic kidney disease.
Key words: flowers of Abelmoschus manihot; diabetic kidney disease; network pharmacology; molecular docking;
quercetin-3-O-robinobioside; rutin; quercetin 3'-O-glucoside; tiliroside
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Table 1 General information of active ingredients

weEm

CAS 5

s

KA

gt
Khi —&##%E (dihydromyricetin) 27200-12-0  CisH120s ETES
Kh2  #fl B 2-3-O-fil ks (quercetin-3-O-robinobioside) 52525-35-6  Cz7H30016 pyEES
Kh3  #iti &-7-O- i & FETF (quercetin-7-O-glucoside) 491-50-9 C21H20012 ETES
Kh4 BT C(rutin) 153-18-4 CorH30016 pTES
Khs  &#8kH Chyperin) 482-36-0 Ca1H20012 pyEES
Khe itz F Cisoquercetin) 482-35-9 C21H20012 ETES
Kh7 i 5 &=-8- 2 FEEE R Chibifolin) 55366-56-8  Co1H1s014 YL EES
Kh8 ##§Z& (myricetin) 529-44-2 C15H1008 EES
Kh9  #it i &-3-O-# & # (quercetin 3'-O-glucoside) 19254-30-9  Ca1H20012 S
Kh10 #itsz%& (quercetin) 117-39-5 CisH1007 S
Khil #R#IF Ctiliroside) 20316-62-5  CaoH26013 EES
Kh12 acortatarin A — C12H15NOs BN
Khi13 #ifF&-3-0-p-D-# & (myricetin-3-O-B-D-glucopyranoside) 19833-12-6  C21H20013 EES
Khi4 #tF&-3- O-p-D-2FFFHFH (myricetin-3-O-B-D-galactopyranoside) ~ 15648-86-9  CaiH20013 S
Kh15 ##52% (gossypetin) 489-35-0 C15H100s8 EES
Kh16 it 7 &-3-O-Z= & FEE (quercetin 3-O-rutinoside) 153-18-4 C27H30016 EES
Khi7 #itz &-7-0-B-D-Hi & ¥51F (quercetin-7-O-p-D-glucopyranoside) 491-50-9 C21H20012 S
Kh18 #i& R (L-lysine) 56-87-1 CsH14N20: R ves
Kh19 #% R (L-serine) 56-45-1 C3H7NO3 AR
Kh20 #& R (L-threonine) 72-19-5 C4H9gNO3 RAEEMRE
Kh21 B& (L-glutamic acid) 56-86-0 CsHoNO4 AR
Kh22 J#ZE (L-proline) 147-85-3 CsHoNO2 AR
Kh23 #i& R (L-valine) 72-18-4 CsHuNO: RAEEMRE
Kh24 E&ZER (L-tyrosine) 60-18-4 CoH11NOs AR
Kh25 RR&MR (L-isoleucine) 73-32-5 CsH13NO2 RAEEMRE
Kh26 &R (L-leucine) 61-90-5 CsH13NO2 AR e
Kh27 ZEP%ER (L-phenylalanine) 63-91-2 CoHuNO: R ves
Kh28 2-Bi% R (2'-deoxyadenosine) 958-09-8 C10H13N503 A
Kh29 ik i mas g i R BB A% (thymidine) 50-89-5 C10H14N20s e
Kh30 JHEEH% Cnicotinamide) 98-92-0 CsHsN20 e
Kh3l JifiE&R[(E)-9-octadecenoic acid] 112-79-8 CigH3402 e
Kh32 5'-deoxy-5-methylsulphinyladenosine 3387-65-3 C11H15N504S A
Kh33 R3S (hypoxanthine) 68-94-0 CsH4N4O e
Kh34 JR1F Curidine) 58-96-8 CoH12N206 e
Kh35 Jfi# (cytidine) 65-46-3 CoH13N30s A
Kh36 &8 (3,4,5-trihydroxybenzoic acid) 149-91-7 C7HeOs B
Kh37 5-#2HEHMERR (5-hydroxymethyl-2-furancarboxylic acid) 6338-41-6 CsHs04 Espiives
Kh38 J5JLZEER (3,4-dihydroxybenzoic acid) 99-50-3 C7Hs04 EEpIli S
Kh39 £¢JE#R (chlorogenic acid) 327-97-9 C16H1809 LIRS
Kh40 WnHEg (caffeic acid) 331-39-5 CoHsO4 RN ES
Kh4l 24-—33KHER (2,4-dihydroxybenzoic acid) 89-86-1 C7Hs04 BHERSK
Kh42 R&EER B (3,4-dicaffeoylquinic acid) 14534-61-3  CzsH24012 LIRS
Kh43 SEEEER A (3,5-dicaffeoylquinic acid) 2450-53-5  CosH24012 AHER
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Table 2 Topological parameters of active components
D% JEAE I B
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Kh13 18 0.073 0.473
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B . Kh9 16 0.046 0.463
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Fig. 2 Network of active components - therapeutic target
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intervention in diabetic kidney disease
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HA FEfE B R
ALB 34 0.287 0.840
EGFR 27 0.133 0.737
ESR1 23 0.089 0.677
CASP3 20 0.040 0.646
PLG 20 0.066 0.646
MAPK1 17 0.044 0.618
KDR 17 0.029 0.618
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F2 12 0.022 0.560
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Analysis results of GO enrichment
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hsa04668: TNF signaling pathway 1 .I
hsa04010: MAPK signaling pathway 4 .
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Fig. 5 Analysis results of KEGG pathway enrichment

hsa04914:Prog one-mediated

hsa04040- MAPK

B:TNF
9 patl

\/ ‘

El6 B - = - BEMNE

Fig. 6 Network of active components - therapeutic targets - signaling pathways
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