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Network pharmacology study on Danshen Decoction in treatment of diabetic
cardiomyopathy
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Abstract: Objective Based on the network pharmacology and bioinformatics methods, the networks of active components-targets,
protein-protein interactions, and the corresponding biological functions and pathways of key targets were established to predict the
molecular mechanism of Danshen Decoction in the treatment of diabetic cardiomyopathy. Methods TCMSP database was used to
screen and predict the bioactive components of Danshen Decoction and potential targets. Four databases including PharmGKB were
searched for related targets of diabetic cardiomyopathy. The PPI network was constructed for the two types of targets. The key targets
were obtained by interactive processing and verified by molecular docking by SystemsDock Web Site. Pathway analysis was
performed on the key targets using the DAVID platform (Version 6.8), and the core pathway was screened by Omicshare database and
annotated by using Reactome database. Results Taking oral bioavailability (OB) and drug-like (DL) as screening criteria, 78 active
ingredients were screened from Danshen Decoction, involving 506 potential targets for treating of diabetic cardiomyopathy. These
targets were mainly rich in PI3K-Akt, MAPK and other signaling pathways. Conclusion This study reveals the possible mechanism
of Danshen Decoction in the treatment of diabetic cardiomyopathy, embodying the characteristics of multi-component, multi-target and
multi-channel of Traditional Chinese Medicine compound, which provides a new idea for further research on its mechanism of action.
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Table 1 Candidate active components in Danshen Decoction
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Fig.1 Bioactive components-targets network of Danshen Decoction (A) and screening of key tagets for ingredients of Danshen

Decoction for treatment of DCM (B)
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Table 2 Important interaction targets of Danshen Decoction

/5 Uniprot ID HEAHANK AR EPtE ROk

o

1 P00533 epidermal growth factor receptor EGFR 942 0.074 335
2 P05067 amyloid-beta A4 protein APP 677 0.042 795

0.547 312
0.528 237
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Table 3 Molecular docking results of active components of Danshen Decoction

TE PR, EH PDBID  docking scores TS 1% PDBID  docking scores
i EGFR 5UGB 5.996 Eay ] EGFR 5UGB 5.525
APP 1X11 5.773 APP 1X11 4.742
PEAC AL EGFR 5UGB 6.336 FFEMHiE B Hlg EGFR 5UGB 7.870
APP 1X11 4.432 o- R -FE TS APP 1X11 4.280
/N L EGFR 5UGB 4.783 v S T EGFR 5UGB 7.363
APP 1X11 4.525 P LR APP 1X11 3.865
LB HER i EGFR 5UGB 5.402 VAR % ] EGFR 5UGB 6.364
APP 1X11 3.715 I =C-4- 32 L M = R APP 1X11 5.014
4-Ti i I EGFR 5UGB 4712 FHEHR 1A EGFR 5UGB 5.908
APP 1X11 5.530 T APP 1X11 5.173
Ol EGFR 5UGB 5.497 P& V1 EGFR 5UGB 4.783
APP 1X11 4.797 J5 R APP 1X11 3.764
o-JR M EGFR 5UGB 5.161 1L ARG EGFR 5UGB 4.627
APP 1X11 4.872 A -4-F2 IR R APP 1X11 5.299
B EGFR 5UGB 4.727 &% EGFR 5UGB 4.588
APP 1X11 5.149 FH APP 1X11 5.700
12 Fii EGFR 5UGB 5.540 npnmERR EGFR 5UGB 3.976
APP 1X11 4.904 R T A APP 1X11 4362
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Fig. 2 Biological function analysis of key targets for active ingredients of Danshen Decoction for treatment of DCM
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Fig. 3 Bubble diagram of KEGG enrichment of key targets for Danshen Decoction for treatment of DCM
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Table 4 Enrichment results of key targets (Top 20)

Cikd i 44 PR B 5 A B P1E
hsa04151 PI3K-Akt signaling pathway 54 2.08X 1071
hsa04010 MAPK signaling pathway 52 1.11X10713
hsa04310 Whnt signaling pathway 38 6.72X10710
hsa04064 NF-kappa B signaling pathway 37 2.13X107°
hsa04152 AMPK signaling pathway 33 1.60X1073
hsa04370 VEGF signaling pathway 31 5.79X10710
hsa04350 TGF-beta signaling pathway 30 9.33X1077
hsa04622 RIG-I-like receptor signaling pathway 30 2.81X1077
hsa04630 Jak-STAT signaling pathway 30 3.92X 1072
hsa04150 mTOR signaling pathway 27 8.97X107°
hsa04330 notch signaling pathway 25 1.44X1073
hsa04012 ErbB signaling pathway 23 1.98X107'8
hsa04014 ras signaling pathway 23 4.85X107°
hsa04068 FoxO signaling pathway 20 1.60X 1071
hsa04910 insulin signaling pathway 19 2.08 X107
hsa04668 TNF signaling pathway 18 1.11X10715
hsa04620 Toll-like receptor signaling pathway 17 6.72X10710
hsa04915 estrogen signaling pathway 15 2.13X107°
hsa04662 B cell receptor signaling pathway 13 1.60X1073
hsa04022 c¢GMP-PKG signaling pathway 10 5.79X 10710
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Fig. 5 Potential mechanisms of Danshen Decoction for treatment of DCM
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