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Abstract: Objective This study aimed to explore main active components and possible molecular mechanism of
"Lonicerae Japonicae Flos— Forsythiae Fructus" (JYH-LQ) herbal pair in the treatment of Kawasaki disease by
network pharmacology and molecular docking technology. Methods The Traditional Chinese Medicine Systems
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Pharmacology Database and Analysis Platform (TCMSP) was used to screen the main active components and potential
targets of "JYH-LQ" herbal pair. Among them, the compounds without target information in TCMSP database were
supplemented by SwissTargetPrediction database for target prediction. The OMIM, DRUGBANK, GeneCards, and
Disgenet databases were used to find the targets related to Kawasaki disease for establishment of the Kawasaki
disease—related target data set, which was intersected with the potential targets of "JYH-LQ" herbal pair in the
treatment of Kawasaki disease. The STRING database and Cytoscape software were used to construct the network of
the protein—protein interaction (PPI) for the intersection targets of “JYH-LQ” herbal pair—Kawasaki disease, and
the plug—in Cytohubba of Cytoscape software was used to screen the hub genes in the PPl network. GO annotation
and KEGG pathway enrichment analysis for the intersection targets of “JYH-LQ” herbal pair-Kawasaki disease
were performed with DAVID database. The docking study was performed by using the Autodock. Results A total of
42 main active components and 282 potential targets were screened from "JYH—-LQ" herbal pair. 1 127 Kawasaki
disease—related targets were obtained. 75 potential targets of 36 active components in "JYH-LQ" herbal pair were
associated with Kawasaki disease, among which 17 targets such as 1L-6, TNF and PTGS2 were identified as hub
genes in the PPI network of the intersection targets of “JYH-LQ” herbal pair-Kawasaki disease. KEGG pathway
enrichment analysis showed that the intersection targets of “JYH—L(Q” herbal pair-Kawasaki disease were mainly
enriched in TNF signaling pathway, and then active components— target— pathway network for "JYH-LQ" herbal
pair was constructed. The results of molecular docking suggested that the mainly active components (kaempferol,
luteolin, quercetin, beta—carotene, and wogonin) in "JYH-LQ" herbal pair could regulate 11 hub genes (IL-6,
TNF, PTGS2, MMP9, AKT1, CASP3, CCL2, ICAM1, MAPKS8, IL-1B and MAPK1) mostly enriched in TNF
signaling pathway. Conclusion Based on network pharmacology and molecular docking technology, "JYH-LQ"
herbal pair can be used to treat Kawasaki disease in a multi—component, multi—pathway and multi—target manner,
associating with anti—inflammatory and antiplatelet effects. This research not only provides new clues for the study of
the material basis and molecular mechanism of "JYH-LQ" herbal pair in the treatment of Kawasaki disease, but also
provides a basis for its clinical application.

Keywords: Lonicerae Japonicae Flos; Forsythiae Fructus; network pharmacology; molecular docking technology;

Kawasaki disease; action target; anti—inflammatory; antiplatelet
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Table 1 The main active components in  “JYH-LQ” herbal pair
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1 Al beta—7+ i [ (beta—sitosterol SHRAE 20 JYHI6 loniceracetalides B_qt Eriyia
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2 A2 I (kaempferol ) igﬂi * | 22 JYHI8  dinethylsecologanoside LERAL
» 23 JYHI9 B f§{#(stigmasterol ) S5
3 A3 75T (luteolin) BHRAE N R
e 24 1Q1  BUEAE (wogonin) T
4 A4 1414 Z (quercetin) YA 25 1Q2 20(S)-dammar-24-ene-3 , 20—diol-3-acetate 3ol
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Figure 1 The active ingredient—target network for "JYH-LQ" herbal pair
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Table 2 Hub genes for PPI network of intersection targets of “JYH-LQ” herbal pair—Kawasaki disease(top 20)
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(MCC) AfF(MNC)  JE(Degree)  4HfF(EPC) (MCC) ZAPF(MNC)  JE(Degree)  ZAfF(EPC)

1 VEGFA IL-6 IL-6 CXCL8 11 ALB PTGS2 PTGS2 CASP3
2 1L-6 AKT1 AKT1 AKTI1 12 ICAMI1 MMP9 MMP9 MMP9
3 TNF VEGFA VEGFA IL-6 13 MAPKS CCL2 CCL2 ICAM1
4 CXCL8 TNF TNF VEGFA 14 1L-1B MAPKS MAPKS 1L-10
5 PTGS2 ALB ALB ALB 15 IFNG IL-1B IL-1B CCIL.2
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7 AKT1 CXCL8 CXCL8 MAPK1 17 TP53 EGFR EGFR IL-1B
8 IL-10 MAPK1 MAPK1 TP53 18 MMP2 1L-4 1L-4 1L-4
9 CASP3 CASP3 CASP3 MAPKS 19 MAPK1 MYC MYC MMP2

10 CCL2 1L-10 1L-10 PTGS2 20 VCAMI1 PPARG PPARG EGFR
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Table 3 Information of binding energy between active ingredients of “JYH-LQ” herbal pair and hub genes in TNF signaling pathway

k5 #h5 PDB a5 ane #br HC65 PDB 4G/ #bx  #05 PDB eyl
£ IDE =2 (kcal -mol™) R ID 45 (kcal -mol™) HFR ID 45 I (kcal -mol™)
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A3 -7.61 A3 -7.58 A3 -7.33
A4 -6.27 A4 -5.73 A4 -6.8
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Figure 9  Docking mode between active ingredients of “JYH-LQ” herbal pair and hub genes
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