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Abstract: Objective To construct the “active components-inflammatory target-anti-inflammatory pathway” network of Zanthoxylum
nitidum intervened in inflammation, and predict the target of Z. nitidum intervened in inflammation and its anti-inflammatory
mechanism. Methods Using domestic and foreign literatures, TCMSP database, Pharmmapper server, oral availability (OB), and
pharmacodynamics (DL) as the limiting conditions, the components of Z. nitidum were screened and the relative targets were predicted
and collected. OMIM database was used to screen inflammation-related genes and protein targets; The STRING database was used to
construct the interactive network between inflammatory targets; The network file of “active ingredient-predictive target-inflammatory
target” was obtained by PPI analysis and imported into Cytoscape 3.5.1 software to construct the network of “active ingredient-
inflammatory target”, so as to obtain the targets directly related to the anti-inflammatory effects of Z. nitidum. DAVID database was

used to enrich the KEGG pathway of the selected targets, and then ClueGO plug-in was used to analyze the biological function of
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the target involved. Finally, the “active component-inflammatory target-anti-inflammatory pathway” network was constructed by

combining the above relationships. Results Twenty-three active ingredients were screened, and nine core anti-inflammatory targets
were identified as COX-2, iNOS, PPARG, COX1, MAPK-14, JUN, NR3C1 and so on; The most critical pathways included TNF TRLs

signaling pathways. Conclusion It is preliminarily revealed that the anti-inflammatory effect of Z. nitidum is achieved through the

interaction of multiple components and multiple targets, regulating the joint intervention of multiple pathways. However, the key

targets and specific regulatory mechanisms need to be explored and verified by further experimental studies.

Key words: Zanthoxylum nitidum (Roxb.) DC.; network pharmacology; active ingredient; action target; anti-inflammatory mechanism
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Table 1 Basic information on active compounds of Z. nitidum

& YA WEYIAFR OB/% DL
MOL001458  B{i##H (coptisine) 30.67 0.86
MOL001461 A FJE3ELLH8 (dihydrochelerythrine) 32.73 0.81
MOL001474  Ififi2#5 (sanguinarine) 37.81 0.86
MOL001558  ZJfk# (sesamin) 56.55 0.83
MOL002644  HH=% K (phellopterin) 40.19 0.28
MOL002663 B, (skimmianin) 40.14 0.20
MOL002881 FMAE (diosmetin) 31.14 0.27
MOLO000358 B-#+ B (beta-sitosterol) 36.91 0.75
MOL000359 A iSE (sitosterol) 36.91 0.75
MOLO005081 5,7-dimethoxy-8-[(3-methylbut-2-en-1-yl)oxy]-2H-chromen-2-one 45.77 0.19
MOL005084 7-demethyl-6-methoxy-5,6-dihydrochelerythrine 30.74 0.83
MOLO005088 nivalenol 35.68 0.28
MOLO005097 5-[(18,3aS8,4R,6aS)-1-(1,3-benzodioxol-5-yl)-1,3,3a,4,6,6a-hexahydrofuro[4,3-c] 36.73 0.67
furan-4-yl1]-2-methoxyphenol
MOLO005100 5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl) chroman-4-one 47.74 0.27
MOL005102 AL 4E, Coxynitidine) 62.09 0.84
MOLO005103 6-[(2R)-2,3-dihydroxy-3-methyl-butyl]-5,7-dimethoxy-coumarin 33.55 0.22
MOL005105  FALHJEZEA P, (oxychelerythrine) 44.22 0.84
MOL005106 % Ab4 H UG 778 (oxyterihanine) 33.93 0.81
MOL005107  Z%AZERJEZRL (ethoxychelerythrine) 62.21 0.88
MOL005108  AHUEH (isofagaridine) 38.34 0.77
MOL002666 FJESEZL0% (chelerythrine) 34.18 0.78
MOLO010425  #&FEEMEK A (oxyavicine) 53.09 0.87
MOL001525  ## M1 (daucosterol) 36.91 0.75
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Fig. 1 Interaction network of Z. nitidum “active ingredient-prediction target”
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Table 2 Key targets and topological parameters of “active ingredient-prediction target” network
HH ID HEA I ¥ ROk i3
P10275 androgen receptor AR 0.060 0.527 25
P03372 estrogen receptor ESR1 0.059 0.525 24
P35228 nitric oxide synthase iNOS 0.025 0.503 20
P37231 peroxisome proliferator-activated receptor gamma PPARG 0.013 0.451 20
P49841 glycogen synthase kinase-3 beta GSK3B 0.026 0.495 19
P35354 prostaglandin G/H synthase 2 COX2 0.023 0.497 19
P11309 threonine-protein kinase pim-1 PIM1 0.023 0.497 19
Q92731 estrogen receptor beta ESR2 0.021 0.492 18
P24941 cyclin-dependent kinase 2 CDK2 0.054 0.473 17
014757 threonine-protein kinase Chk1 CHEK1 0.010 0.447 17
P23219 prostaglandin G/H synthase 1 COX1 0.010 0.442 16
P05412 transcription factor AP-1 JUN 0.043 0.133 16
P00734 prothrombin F2 0.009 0.438 16
P07477 trypsin-1 PRSS1 0.072 0.513 15
P04150 glucocorticoid receptor NR3C1 0.022 0.535 15
Q15596 nuclear receptor coactivator 2 NCOA2 0.017 0.475 15
Q16539 mitogen-activated protein kinase 14 MAPK14 0.015 0.473 15
P20248 cyclin-A2 CCNA2 0.007 0.453 15
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Table 3 Basic information on anti-inflammatory potential targets of Z. nitidum

Uniprot ID 41 s AR E iSRS
P04150 glucocorticoid receptor NR3C1
P05412 transcription factor AP-1 JUN
P23219 prostaglandin G/H synthase 1 COX1
P27169 serum paraoxonase/arylesterase 1 PONI1
P35228 nitric oxide synthase, inducible iNOS
P35354 prostaglandin G/H synthase 2 COX2
P37231 peroxisome proliferator-activated receptor gamma PPARG
P48736 phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit gamma isoform PIK3CG
Q16539 mitogen-activated protein kinase 14 MAPK14
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Fig. 2 Interaction of anti-inflammatory targets
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Fig. 3 Network of “active ingredient-inflammatory target”
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Table 4 Anti-inflammatory key points and topological

parameters of Z. nitidum

Uniprot ID B i3 L FRaC
P37231 PPARG 23 0.250 0.829
P27169 PONI1 2 0.000 0.483
P04150 NR3Cl1 0.069 0.518
P48736 PIK3CG 8 0.015 0.580
P05412 JUN 7 0.011 0.569
P35354 COX2 21 0.132 0.763
P23219 COX1 17 0.080 0.674
Q16539 MAPK14 19 0.084 0.725
P35228 iNOS 24 0.191 0.829
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Table 5 Pathway enrichment of anti-inflammatory potential targets of Z. nitidum

I AR R F LS /% P
TNF signaling pathway 4 44.4 1.90X 107#
osteoclast differentiation 4 44.4 3.50X107*
pathways in cancer 5 55.6 6.00X107*
regulation of lipolysis in adipocytes 3 333 1.80X1073
VEGEF signaling pathway 3 333 2.10X1073
pertussis 3 33.3 3.10X1073
salmonella infection 3 333 3.80X1073
small cell lung cancer 3 333 4.00X1073
T cell receptor signaling pathway 3 333 5.80X1073
Toll-like receptor signaling pathway 3 333 6.10X1073
toxoplasmosis 3 333 7.60X1073
neurotrophin signaling pathway 3 333 7.80X1073
platelet activation 3 333 9.10X1073
oxytocin signaling pathway 3 333 1.30X1073
influenza A 3 333 1.60X 1073
epstein-barr virus infection 3 333 1.90X1073
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Fig. 4 Annotation of biological function of Z. nitidum anti-inflammatory key target protein
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Fig. 5 “Active ingredient-inflammatory target -KEGG pathway” network of Z. nitidum
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