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Abstract

Objective: To investigate the active ingredients, action targets and their mechanisms of action of
Taoren Honghua decoction in the treatment of cardiac arrhythmias based on network pharma-
cology and molecular docking methods. Methods: The active ingredients of Taoren Honghua de-
coction were screened by TCMSP and TCM-ID and their targets of action were predicted, and the
main active ingredients were obtained after topological analysis of the ingredient-target network.
Arrhythmia targets were obtained in GeenCards, DisGeNET, Drugbank and TTD databases, pro-
tein-protein interactions (PPI) were performed on the intersecting targets to screen out the key
targets, and gene ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) were per-
formed to enrich the biological processes and signaling pathways involved, and finally the degree
of binding of the components to the targets was verified by molecular docking. Results: The main
components of the Chinese medicine were screened as Lactiflorin, (2R,3R)-4-methoxyl-distylin, Gib-
berellin A19, Gibberellin A30, Gibberellin A54, Gibberellin A60, Fumaricine, 13-methylpalmatrubine,
N-methyllaurotetanine; the key targets were RHOA, EGFR, SRC, STAT3, RAC1, FYN. KEGG indicated
that calcium signaling pathways, cAMP and other signaling pathways play a major role in the
treatment of cardiac arrhythmias, and the molecular docking results suggest that the herbal com-
ponents can bind to the key targets stably. Conclusion: The molecular mechanism of Taoren
Honghua decoction in the treatment of cardiac arrhythmias is complex, and this study provides a
new idea to further reveal its pharmacological effects.
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Figure 1. Cardiac arrhythmia targets
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Figure 2. Intersection of targets
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Figure 3. Protein-protein interactions

E 3. &R - ZERHEEEH

DOI: 10.12677/acm.2022.12101337 9247 I PR s 2 it


https://doi.org/10.12677/acm.2022.12101337

PR E, B

Table 1. Information of key target network parameters

1. XREINESHER

¥ L H H RFAE [ & JRy B~ Y1 [ [

RHOA 6855.67 0.06 49.00 0.15 14.65 23.74
SRC 25346.09 0.07 98.00 0.23 15.18 61.77
RAC1 1760.33 0.06 45.00 0.15 14.27 22.55
FYN 5680.65 0.06 50.00 0.15 13.84 26.31
STAT3 7997.26 0.06 64.00 0.17 13.06 32.65
EGFR 7029.74 0.06 52.00 0.16 13.88 23.85
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CAMK2PTPN22CASFBACNA2DETSA HDACRAPGEF4KMO HTR1AGABRG2 TKT F7  AKT3 OPRD1 APP EIF4H CDC4ZACNAMDORA2ADRDS SLC2A1 HRH2CHRNBDNMT1 NOS2
IGFBP3DGAT2SLCBA3 G6PD DKK1 AR ITGAV FLT1 SGK1 SLC5A2 IL2 F13A1 HTR1B P2RX3PDGFRBAMPD1 BRAF REN PLA2G2ADLG4 CCNDBSLC22AAGTR1 RXRB DNM1
‘. PABPC1 TERT TYMPPTGER2MC4R ESR1 PPARD DCK AKR1B1PRKCECRHR1 ITGB6 CPT1A GYS1 TOP2A NRAS PAQ'}P! PDE3BCCNDMAP3K13SIRT1 PIK3CB ITGA4 P2RY12DSTYK B
CHRNA7KCNJE PON1 SORT1 TLR4 CDC25CYP1A1PRKD1 GBA MLNRGABBRZEDNRACASP9 MAPK7 FABP3 ITPR1 PLK1 ERBB2 PGK1 LAP3 ARG1 SYK ABCC1ADRB2 TNNC1
. MPI ASF1A HRH4 CD22 GRIA1 STK39 MMP7 AOC1 POLD1ABCB11 FGF2 CTSD ATP4A BMX MAP2K1CCR3 GRMS ITGAL NFKBIACHRM4 BAD ITGA2 WDR5 ROS1 FGFR3
. ' EPHA3PLA2G7 PLG CASPS8ADRA2QMP2CEMPRSS13HRM1VEGFA KDR AHR PYGM KCNN3 ITGA1 HK2 CA1 ALOX5 PTGS2 F3 BLK GABRA2VAPK1 GRIK2 NAMPTACNA1B
SLCBA4 MYLK2 TUBB1 PGF MAP4K4FABP1 BAZ2A TPS3 MYLK SCNSAPDE1B ADK RBP4 PKN1 ABCG2 UBA1 HDACB8ESRRB NMT1 HLCS PTPN1DNMT3AOPRLIDC42BPA QP4
JAK2 TLR9 SNCA PDESD BCHEGABRA3 MIF PTGS1PRKCA RAF1 ERAP1 SHH PIKSCOMAPK10 CPT2 GRK7 PSEN1 GLI2 HMOX1FGFR2 ABCC8 CFTRADAMTSEL.C46ATTNNT2
FADS1LGALS3 CCR4 CASP3 HSPABMAP2KESPIOAATRHR KCNK3SLCEABLC19ACYP1A2PDESRASGRPIPER2 HTR2A MAPKS HRHIRNASEHIKNG1 ITGB3 CDK4 PTGER3GCGR PSMB8
GABRABADCY1 HRAS TNF CA2 CYP2D@DRA1BFABP4 FDFT1 HTR3A NQO1 EEF2KPTGER1CCR6 TGFB1 KCNK9 MGAM CCR5 BCL2 ITGA2B DRD3 PLAU TACR3 MMP9 SCN4A
PIP4K2CSLCTABPSBKAHNF4A MAPKS ITGAS BRD4 BRS3 CCL2 IDO1 HMGCRNTRK1 SRE HSPATADRA2A MAG  HK1 PRTN3CYP3AGYP51APDE4DADORA3 FGF1 HTR4 Zﬁi:‘;
P2RY1 FTO SLC27ATGLPIR F9 PPOXPRKAA2 TEK TGFBR1ADRBISCN10AROCKICCKBR VAVI MGAT2 CETP CTSB TDP1 ITGBS FAAHCREBBPRHOA CTSC SELL CHRND
CHEK2 PLAURAGPAT2 PNMT PPP1CAEP300ADRA2BPPARA PSEN2 AMPD2 CALCAADRA1AGFBR2CXCLS TACR1 KDMAC HTR7 IDH1 POLG PTK2B ODC1 PDE4A ELANE F10 KCNJ3
GRK3 PNP EZR STK16 TNNI3 MAOA BCL2LALDH3A1THRA BCL2A1EHMT2 TPMT EPAS1 FLT4 HTR2C CDK6 TH OXTRMAPK1ATP12A BRD3 MMP3 TTR FBP1 CTSL
SLC8A1 ALPL CDK8 PPIA CHRM#SD11BINR1I2 CPT1B GRM8 JUN EED TRPV1 MUSK F2  NAT1CHRNB4TPRC HSPAS5 LRPGSIGMARIEGFRADORA2BOQSE CTSF RORC
PIK3CA NOS1CYP11BMAPK3 CTSG PLAAALOX5ARRRK2 KAT2B HIF1A ADRB3 NFKB1CHRMS LIPE SLCIAISLC2ABCYAPIRMRH3 AKT2 XDH ITGB1 ZAP70 GLRA1 FLT3 KCNQ1 HHa HH3 Hl
PIK3CG P2RY2 MMP12SLCBA2 ACE2 PTPN1 IDE  STS ABAT GSTP1HDAC2GPR39 KCNH2DGAT1 PDF FGFR1AKR1ATNR1H2 PPPS@ACNAT®MPD3 MTOR STAT1ATP2ATGABBR1 @
' ‘ GAA VDR GRB2 PIK3R1 GRM2 SLC1A1 MPO CHRNAILA-DRBTYMS VCP ATP1AFKBP1A RET NLRP3 NOS3 ACE PDE11RLA2G1(PARP2 THRB TAARICTNNBISSTRSCAMK2B ~ HHE
SLCA7A1TSPO SELP GPRS55 EPHX2 MET XPNPEP2VMP2 HTR1D IL6ST ATM GRIK5 DRD1 RAP1A LIMK1 ESR2 OPRM1 UGCG SELE MMP1 SLC2A2ENPEFCHRNA4PTAFR RARB hg»
RPA1 PRKCH GRK2 PDE4B MAPT ERBB4LC22A2DRD2SLC18AKCNJ11MMP14 NRSC2SLCSAIMERTK LIPC MC1RCYP2C9SHBG CD38 MME BTK GLI1 ANPEPGRIN2A MCSR HH12
GSTM2 KCNA5 PREPCAMK1DPTPRA CASR CXCR3CHRM2ABCCOSCARBIPRMT1 GCG PRKCZ KCNJSPRKABKCNMA1PLEC PDE1ATRPM2 ILK ERCCS INSR ADRA10GAPDH TDP2
SLC13ABPP1CC LSS MMEL1KCNEPLA2GAMAP2K2HDACAVCAMT MAOB ICAM1 CNR2 AGHE SCN9A FPR1 EPHX1 FUCASERPINEEIF2AK3PEPD HSF1 ABCB1 SORDACNA2DAPEX1
. ' GRIN2BALDH2 PGR GNPATHDAC1 ALB CYPISATTRPV3 STAT3 CNR1 FGR AMY1A F2R GSTA1KCNN2TRPC6 FYN PRF1 CDK9ADORA1RAC1 CDK7 ICMT PDGFRASD11B2
COQBAGABRATNNI3K LIGT HTT AGTR2 SMO PCNAUGT2BADAM17 KIT SIRT3IMPDH1TRPV4 AKT1 P2RX7 ERAP2 HPRT1 PDE3A NRP1 PRKCB CES2 COMT SCD GRM1
ITGB2 GRM6 PPARG F2RL1 RYR1 GSTM1 GUSB LNPEP OPRK1 DRD4TAS2R31PTPA NTRK2 DHCR7 XBP1 ADCY1ONR4A1EDNRB IL1B MDM2 DPP4 TRPA1 MINK1 CA3 SQLE
NR1H3 PRKDC C@Z PLAT SLC29A1 VHL CYP11BMAP2K3 TOP1 GSR ECE1 MMP8AVPR1ANR3C1 ACP1 TACR2BDKRB2
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Figure 4. Chinese herbal medicine-component-target network diagram
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Figure 5. Bubble diagram of GO and KEGG enrichment analysis
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Figure 6. Molecular docking binding energy
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Figure 7. Molecular docking diagram
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