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Abstract: Objective: To study the molecular mechanism of celery
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seed inhibiting or treating gout by using network pharmacology
and molecular docking. Methods: TCMSP database and the
network maps were constructed with Cytoscape3. 9.0 software.
Gout-related targets were collected in GeneCard database and
OMIM database, crossed with the main component targets of
celery seed and imported into STRING database for protein-
protein interaction ( protein-protein interaction, PPI) analysis,
core targets were obtained, core targets were introduced into
DAVID, and GO function enrichment and KEGG pathway
enrichment were performed in the database. Finally, AutoDock
software was used to verify the key components with key targets.
Results: There were 16 main components of celery seeds, 69
common targets. After topological analysis, quercetin, apigenin,
luteolin, celery, five core components and 10 key targets of gout
TNF., MAPKI14, IL4, CXCL8, LYN, PDGFRB., HCK,
VEGFA, ITGA,

treating gout. The results of GO and KEGG

IL2, were closely involved in inhibiting or
analysis showed that

the core components of celery seed acted through regulating
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proliferation and
migration, and through PI3K-Akt signaling pathway, IL-17
and NF-«B

biological processes such as apoptosis,

signaling pathway, MAPK signaling pathway,
signaling pathway. The molecular docking results showed that
the five core components were closely bound to the 10 key target
proteins with high confidence, verifying the accuracy of the
network pharmacology prediction results. Conclusion: This study
reveals the role of celery seed in inhibiting or treating gout, and
lays a foundation for the development of single Chinese herbal
medicine and the study of " medicine and food homology" to
control metabolic diseases.

Keywords: celery seed; gout; network pharmacology; molecular

docking; metabolic diseases; homology of medicine and food
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Table 1  Active compounds in celery seed
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gt MOL000023 39.84 0.02
VNS N BE-N MOL002101 37.27 0.10
N MOL000006 36.16 0.25
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PG MOL002881 31.14 0.27
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Figure 1 Venn map of intersection target of

celery seed and gout
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Figure 3 PPI network and the core target
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Table 2 Topological parameters of core target

No.  EW%4i5  Hhodhotk gt Ehod REmEPO R 0 2% Hp
1 MAPKI14 1 035.010 40 0.191 42 24 0.387 19 5.000 00 10.382 82
2 TNF 420.873 60 0.178 46 22 0.276 05 4.727 27 11.784 13
3 VEGFA 656.576 00 0.177 91 18 0.160 59 4.000 00 8.492 08
4 PDGFRp 329.341 46 0.173 13 18 0.216 08 3.555 56 5.961 76
5 LYN 264.446 72 0.181 82 18 0.318 95 6.666 67 10.531 53
6 IL4 598.577 45 0.179 57 16 0.255 94 6.000 00 9.193 65
7 HCK 178.187 42 0.176 83 16 0.285 07 6.000 00 8.138 53
8 CXCLS8 248.425 25 0.180 12 16 0.303 01 5.500 00 6.755 56
9 ITGAV 251.066 85 0.164 77 14 0.099 86 2.857 14 5.538 46

10 IL2 144.341 49 0.177 37 10 0.186 36 4.000 00 5.155 56

B4

TR S R R R AR B Je B %

Figure 4 Network of core components in celery seed-key gene targets for gout
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Table 3 Molecular docking scores of key active ingredients and targets kJ/mol
iR sy  TNF  MAPKI14  IL4 CXCL8 LYN PDGFRB HCK VEGFA ITGAV  IL2 VY454
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WRE —32.6 —31.8 —30.1 —31.0 —36.0 —23.8 —37.2  —28.5 —34.7  —23.4 —30.9
KRBEE  —27.6 —33.1 —29.3 —32.2 —35.6 —24.7 —36.0 —29.3 —36.8  —25.9 —31.0
FIRFIZE  —33.9 —38.1 —32.2 —33.5 —40.2 —25.1 —38.9 —31.4 —33.9  —30.5 —33.8
FERE —23.8 —23.8 —21.8 —25.1 —27.6 —20.1 —28.0  —20.9 —28.0 —18.4 —23.8
e 8 AR<<—17.7 kI/mol, R T LI A kK b 45 & B 5 Bn .
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Table 4 The top 10 pathways by KEGG pathway enriched
1 B% 44 FR IHE P1{H SR 44 Fr
hsa04151: PI3K- 20 1.57E—11 PDGFRB, FLT3, ITGA3, EGF, INSR., PTEN, G6PCl, IL2, PIK3CG,
Akt signalingpathway IGFIR, VEGFA, 1I1L4, SPPl, KDR., ITGAV, RAFI, IL6R, TP53,
MCLI1, BCL2L1
hsa04010: MAPK signaling 15 5.28E—08 PDGFRB., FLT3, EGF, INSR, HSPBI, ARRB2, MAPKI4, TNF, IGFIR,
pathway VEGFA, MAPK8, RASAl, KDR, RAF1, TP53
hsa05418:  Fluid  shear 14 4.42E—11 GSTMI1, VCAMI, GSTP1, MMP2, MAPKI14, TNF, MMP9, VEGFA, THBD,
stress and atherosclerosis MAPKS8 ., IFNG, KDR, ITGAV, TP53
hsa05417: Lipid and 13 9.65E—08 LYN, VCAMI, CXCL8, HSPA5, MMP1, MMP3, MAPKI14, TNF, MMP9,
atherosclerosis MAPKS8, CD40LG, TP53, BCL2LI
hsa04657: IL-17 signaling 11 2.67E—09 IL4, MAPK8, CXCL8, IFNG, MMPIl, MMP3, IL13, MAPKIl4, PTGSZ2,
pathway TNF ., MMP9
hsa04510: Focal adhesion 11 3.60E—06 PDGFRB, MAPKS8, ITGA3, EGF, PTEN, SPPl1, KDR. ITGAV, RAFI,
IGFIR, VEGFA
hsa04014: Ras signaling 11 1.49E—05 PDGFRB, MAPKS8., FLT3, EGF, RASAl, INSR, KDR, RAFl, BCL2LI,
pathway IGFIR, VEGFA
hsa05165: Human 11 2.57E—04 PDGFRB, ITGA3, EGF, PTEN, SPPl, ITGAV, RAFl, PTGS2, TNF,
papillomavirus infection TP53, VEGFA
hsa05022: Pathways 11 4.09E—03 APP, MAPKS8, NOS2, HSPA5, RAFl, MAPKI14, PTGS2, TNF, SLCG6A3,
ofneurodegeneration- BCL2L1, SODI
multiple diseases
hsa04630: JAK-STAT 10 4.72E—06 PDGFRB, I1L4, IFNG, EGF, I1L13, RAF1, IL6R, IL2, BCL2L1, MCLI
signaling pathway
hsa05167: Kaposi sarcoma- 10  2.03E—05 LYN, HCK MAPK8, CXCL8, RAF1, MAPKI4, PTGS2, TP53,

associatedherpesvirus

PIK3CG, VEGFA

infection
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