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Mechanism of Scutellariae Radix in treatment of diabetic cardiomyopathy based
on network pharmacology and molecular docking technique
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Abstract: Objective To explore the active ingredients and potential mechanism of Scutellariae Radix anti-diabetic cardiomyopathy
by network pharmacology and molecular docking techniques, and to provide a bioinformatics basis for further experimental studies.
Methods  The effective components and drug targets of Scutellariae Radix were collected by TCMSP database and
SwissTargetPrediction data. GeneCards and OMIM databases were used to identify diabetic cardiomyopathy-related targets. Using
Venny 2.1.0 obtain crossover targets of drug and diabetic cardiomyopathy. With String Platform and Cytoscape 3.9.0 Software topology
analysis and screening of nucleotide components and targets. DAVID databases was used to analyze the KEGG and GO enrichment
pathway of Scutellariae Radix against diabetic cardiomyopathy. Finally, AutoDock1.5.6 and PyMOL2.4.1 software were used for
molecular docking and visualization. Results A total of 36 active ingredients of Scutellariae Radix were screened, and 151 crossover
targets were identified. GO enrichment analysis yielded 775 biological processes, 167 molecular functions and 86 cellular components.
KEGG pathway analysis was performed on 169 genes, of which AGE-RAGE, PI3K-Akt, MAPK, TNF, and HIF-1 were the more
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critical pathways. Molecular docking results showed that wogonin, baicalein, epiberberine, Skullcapflavone Il had strong interaction
with Aktl, TNF, GAPDH, IL-6 proteins, among which the binding with baicalein was the best. Conclusion Effect of Scutellariae
Radix on diabetic cardiomyopathy may be realized by the regulation of Aktl, TNF, GAPDH1, IL-6 and other core targets by active

ingredients such as wogonin, baicalein, epiberberine, and Skullcapflavone 11, acting on AGE-RAGE, PI3K-Akt, MAPK, and other

signaling pathways to achieve.

Key words: Scutellariae Radix; diabetic cardiomyopathy; network pharmacology; molecular docking; wogonin; baicalein;

epiberberine; Skullcapflavone 11
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Table 1 Active ingredients of Scutellaria baicalensis

CIked T OB/% DL
HQ1 ent-epicatechin 48.96 0.24
HQ2 wogonin 30.68 0.23
HO3 (2R)-7-hydroxy-5-methoxy-2-phenyl- 5523 0.0
chroman-4-one
HQ4 B-sitosterol 36.91 0.75
HQ5 sitosterol 36.91 0.75
HQ6 stigmasterol 43.83 0.76
HQ7 norwogonin 39.40 0.21
HQ8 5,2-dihydroxy-6,7,8-trimethoxyflavone 31.71 0.35
HQ9 coptisine 30.67 0.86
HO10 bis[FZS)-Z-eththexyI]benzene-1,2- 4359 0.35
dicarboxylate
HQ11 supraene 33,55 042
HQ12 acacetin 34.97 0.24
HQ13 baicalein 3352 0.21
HQ14 diop 4359 0.39
HQ15 epiberberine 43.09 0.78

HQ16 5,8,2'-trihydroxy-7-methoxyflavone 37.01 0.27
HQ17 5,7,2 5-tetrahydroxy-8,6-dimethoxyflavone 33.82 0.45

HQ18 carthamidin 4115 0.24
HQ19 2,6,2'A-tetrahydroxy-6-methoxychaleone  69.04 0.22
HQ20 dihydrobaicalin_gt 40.04 0.21
HQ21 eriodyctiol (flavanone) 4135 0.24
HQ22 salvigenin 49.07 0.33
HQ23 5,2',6-trihydroxy-7,8-dimethoxyflavone 45.05 0.33
HQ24 5,7,2',6'-tetrahydroxyflavone 37.01 0.24
HQ25 dihydrooroxylin A 38.72 0.23
HQ26 skullcapflavone I 69.51 0.44
HQ27 oroxylin a 4137 0.23
HQ28 panicolin 76.26 0.29

HQ29 5,7,4'-trihydroxy-8-methoxyflavone 36.56 0.27

HQ30 neobaicalein 104.34 0.44
HQ31 dihydrooroxylin 66.06 0.23
HQ32 moslosooflavone 44.09 0.25

HQ33 11,13-eicosadienoic acid, methyl ester 39.28 0.23
HQ34 5,7,4'-trihydroxy-6-methoxyflavanone 36.63 0.27
HQ35 5,7,4'-trihydroxy-8-methoxyflavanone 74.24 0.26
HQ36 rivularin 37.94 0.37
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Table 2 Information of key targets

A5, degree A RECPOME BaL O
Aktl 103 0.077 407 652 0.757 575 758
TNF 101 0.047 383742  0.750 000 000
GAPDH 100 0.059 511 341 0.746 268 657
IL-6 100 0.051080222  0.746 268 657
VEGFA 85 0.022866 734  0.697 674 419
TP53 83 0.018 552856  0.681 818 182
SRC 82 0.029 294563  0.684 931 507
CASP3 82 0.022582 775  0.684 931 507
PPARG 79 0.057498696  0.672 645 740
EGFR 78 0.029810432  0.672 645 740
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Fig. 6 Compounds — targets - pathways network of Scutellaria baicalensis
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Table 3 Characteristic parameters of network nodes of 10
core components of Scutellaria baicalensis

NN degree A REP O R RO
wogonin 48  0.023092376 0.433874710
baicalein 44 0.020722 488 0.425 968 109
epiberberine 42 0.032151809 0.422 121896
neobaicalein 38 0.009 856 812 0.414 634 146
5,2'-dihydroxy-6,7,8- 37 0.009 099 458 0.412 803 532

trimethoxyflavone
skullcapflavone I1 37 0.009040991 0.412 803 532
norwogonin 36  0.008323481 0.410989 011
oroxylin a 36  0.006 400 098 0.410989 011
moslosooflavone 36  0.006927573 0.410989 011
bis[(25)-2-ethylhexyl] 35  0.021571291 0.402 150 538
berzene-1.2-dicaboxyete
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Fig.7 Thermal map of binding energy between core components
and core targets of Scutellaria baicalensis
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Fig. 8 Molecular docking diagram of baicalein
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