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Mechanism of Sangbaipi Decoction in treatment of chronic obstructive pulmonary
disease based on biological network
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Abstract: Objective To explore the mechanism of Sangbaipi Decoction in treatment of COPD through biological network. Methods
The chemical components and corresponding targets of Sangbaipi Decoction were collected by TCMSP, and the network of
herb-ingredient-target was constructed by Cytoscape software. The targets related to COPD were obtained from GeneCards, TTD, and
DisGeNET databases. The intersection targets of components and disease were integrated. Target network of intersection targets was
constructed using String online database and Cytoscape software. The results of KEGG and GO enrichment analysis of intersection
targets was obtained from DAVID database. Results A total of 109 active components and 230 corresponding targets were obtained.
Furthermore, 1 220 COPD related targets and 119 intersection targets were obtained. KEGG analysis revealed that Sangbaipi Decoction
might treat COPD through PI3K-Akt signaling pathway, TNF signaling pathway, MAPK signaling pathway, NF-«kB signaling pathway,
HIF-1 signaling pathway, and Apoptosis-related pathway. GO analysis demonstrated that Sangbaipi Decoction was mainly involved in
inflammatory reaction, cell proliferation, apoptosis, RNA transcription, gene expression. Conclusion The molecular mechanism of
Sangbaipi Decoction in treatment of COPD were discussed, which might provide a theoretical basis for further exploration.
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Table 1 Information of the main chemical ingredients of Sangbaipi Decoction

EIkd A Y 44 R OB/% DL K
MOL000211  mairin 55.38 0.78 FRAK. H
MOL000358  beta-sitosterol 36.91 0.75 FHEK. FE. L5, WLk

fav .
MOLO000098  quercetin 46.43 028 FRHOK. HET. HiE
MOL000422  kaempferol 41.88 024 FAK. T
MOL005043  campest-5-en-3beta-ol 37.58 071 FRHFE. &LHTF
MOL002714  baicalein 33.52 021 FH. WE¥
MOL000449  stigmasterol 43.83 076 FE. HHT BT FHE
MOL005030  gondoic acid 30.70 020 “RE. ®hHTr. &
MOL004355  spinasterol 42.98 076 EiHT. &
MOL000953 CLR 37.87 0.68 £75T1. &
MOL000359 sitosterol 36.91 075 . DIBE, FE
MOLO001458  coptisine 30.67 0.86 IEE. Wik
MOL002897  epiberberine 43.09 0.78 &, Wik
MOLO012681  dimethyl (methylenedi-4,1-phenylene) biscarbamate 50.84 0.26 AN
MOL012686  7-methoxy-5,4'-dihydroxyflavanonol 51.72 026 FHK
MOLO012689  cyclomulberrochromene 36.79 0.87 FHRHAMK
MOL012692  kuwanon D 31.09 080 FHAK
MOL012714  moracin A 64.39 023 FRHK
MOLO012719  moracin O 62.33 044 FRQAK
MOLO012735  mulberroside C_qt 71.39 046 FHK
MOLO012753  sanggenone F 62.42 054 FHK
MOLO012755  sanggenone H 37.50 053 FHAK
MOLO012760  sanggenone M 68.29 085 FHK
MOLO001474  sanguinarine 37.81 086 FHE
MOLO003758 iristectorigenin (9CI) 71.55 034 FHK
MOLO003856  moracin B 55.85 023 AL
MOLO003857  moracin C 82.13 029 FRQAK
MOLO003858  moracin D 60.93 038 AL
MOLO003860  moracin F 53.81 023 FRAK
MOL004912  glabrone 5251 050 FRHK
MOL001004  pelargonidin 37.99 021 FHK
MOL012800  3,5,7-trihydroxy-2-(3-hydroxyphenyl)chromone 59.71 024 FHHAK
MOLO002514  sexangularetin 62.86 030 FHK
MOLO001755  24-ethylcholest-4-en-3-one 36.08 076 FE
MOL002670 cavidine 35.64 081 FE
MOL002776  baicalin 40.12 075 F¥H
MOLO000519  coniferin 31.11 032 F¥EH
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I S oY 44 R OB/% DL KK
MOLO006936  10,13-eicosadienoic 39.99 020 =¥
MOLO006957  (3S,6S)-3-(benzyl)-6-(4-hydroxybenzyl)piperazine-2,5-quinone  46.89 027 FE
MOLO003578  cycloartenol 38.69 078 }E
MOLO006967  beta-D-ribofuranoside, xanthine-9 44,72 021 =¥
MOLO012888 citrostadienol 43.28 079 HEHF
MOLO012893  (E)-(4-methylbenzylidene)-(4-phenyltriazol-1-yl)amine 57.87 019 %KHT
MOL001439  arachidonic acid 4557 020 27T
MOL002773  beta-carotene 37.18 058 EIT
MOLO005481  2,6,10,14,18-pentamethylicosa-2,6,10,14,18-pentaene 33.40 024 EHT
MOLO000006 luteolin 36.16 025 £hT
MOL007449  24-methylidenelophenol 44.19 0.75 £HhF
MOL009681  obtusifoliol 4255 0.76 H5T
MOL010921  estrone 53.56 032 L
MOL002211  11,14-eicosadienoic acid 39.99 020 &L
MOLO000492  (+)-catechin 54.83 024 #Hf
MOL002311  glycyrol 90.78 0.67 #Hf
MOL004841 licochalcone B 76.76 019 HL
MOLO004903 liquiritin 65.69 074 #Hf
MOL004908  glabridin 53.25 047 H1Z
MOL005017  phaseol 78.77 058 #H1=
MOL007207  machiline 79.64 024
MOL012922  |I-SPD 87.35 054 -
MOLO001749  ZINC03860434 43.59 03 N
MOLO004440  peimisine 57.40 0.81 UI&t
MOL009027  cyclopamine 55.42 0.82 Uift
MOLO009586 isoverticine 48.23 0.67 UIEE
MOL009588  korseveriline 35.16 0.68 Ut
MOL009589  korseverinine 53.51 071 D&}
MOLO009593  verticinone 60.07 0.67 UIEE
MOLO009596  sinpemine A 46.96 071  UI&E
MOLO001406  crocetin 35.30 026 #ETr
MOL001941  ammidin 34.55 022 #E¥
MOL004561  sudan Il 84.07 059 #ET¥
MOL001494  mandenol 42.00 019 #ETr
MOL001942  isoimperatorin 45.46 023 #ETr
MOL002883 ethyl oleate (NF) 32.40 019 #ETr
MOL003095  5-hydroxy-7-methoxy-2-(3,4,5-trimethoxyphenyl)chromone ~ 51.96 041 #ET
MOL007245  3-methylkempferol 60.16 026 48T
MOLO001689  acacetin 34.97 024 X
MOL000173  wogonin 30.68 023 %
MOL000228  (2R)-7-hydroxy-5-methoxy-2-phenylchroman-4-one 55.23 020 X
MOL002909  5,7,2,5-tetrahydroxy-8,6-dimethoxyflavone 33.82 045 |E
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MOL002910  carthamidin 41.15 0.24 X
MOL002913  dihydrobaicalin_qt 40.04 021 X
MOL002914  eriodyctiol (flavanone) 41.35 024 X
MOL002915  salvigenin 49.07 033 X
MOL002917  5,2',6'-trihydroxy-7,8-dimethoxyflavone 45.05 0.33 #H%
MOL002925  5,7,2',6'-Tetrahydroxyflavone 37.01 024 X
MOL002927  skullcapflavone I1 69.51 044 X
MOL002928  oroxylin a 41.37 023 X
MOL002932  panicolin 76.26 029 %
MOL002933  5,7,4'-trihydroxy-8-methoxyflavone 36.56 027 EX
MOL002934 NEOBAICALEIN 104.34 0.44 H/E
MOL002937 DIHYDROOROXYLIN 66.06 023 X
MOLO000525  norwogonin 39.40 021 %
MOLO000552  5,2'-dihydroxy-6,7,8-trimethoxyflavone 31.71 035 X
MOLO000073  ent-epicatechin 48.96 0.24 H/E
MOLO001490  bis[(2S)-2-ethylhexyl] benzene-1,2-dicarboxylate 4359 035 WX
MOL002879  diop 43.59 039 HE
MOL008206  moslosooflavone 4409 025 HEX
MOLO010415  11,13-eicosadienoic acid, methyl ester 39.28 023 %
MOLO012245 5,7 4'-trihydroxy-6-methoxyflavanone 36.63 027 WX
MOLO012246  5,7,4'-trihydroxy-8-methoxyflavanone 74.24 026 WX
MOLO012266  rivularin 37.94 037 WX
MOLO001454  berberine 36.86 0.78 &
MOL002894  berberrubine 35.74 0.73 &
MOL002903  (R)-canadine 55.37 077 W&
MOL002904  berlambine 36.68 0.82 &
MOLO002907  corchoroside A_qt 104.95 078 &
MOLO000622  magnograndiolide 63.71 019 %
MOL000785  palmatine 64.60 0.65 &
MOLO002668  worenine 45.83 0.87 &
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Table 2 Top 10 active ingredients of degree value
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Fig. 3 Component-disease intersection target network
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Table 3 Top 15 targets of degree values

7 B S AR HA] XL
1 serum albumin ALB 99
2 interleukin-6 IL-6 95

3 RAC-alpha serine/threonine- AKT1 93

protein kinase

4 vascular endothelial growth factor A VEGFA 90
5 tumor necrosis factor TNF 89
6 cellular tumor antigen p53 TP53 85
7 prostaglandin G/H synthase 2 PTGS2 84
8 caspase-3 CASP3 83
9 mitogen-activated protein kinase 8 MAPKS8 82
10 interleukin-8 CXCL8 81
11 transcription factor AP-1 JUN 81
12 pro-epidermal growth factor EGF 80
13 mitogen-activated protein kinase 1 ~ MAPK1 78
14 matrix metalloproteinase-9 MMP9 78
15 interleukin-1 beta IL1B 76
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Table 4 Molecular docking result of core components and main targets
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VEGFA —22.51 —24.60 —24.73 —22.80 —22.51 —22.72
TNF —27.32 -32.84 -31.88 —27.41 —26.28 —26.28
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Fig. 6 Docking diagram of quercetin, g-sitosterol, stigmasterol and ALB, AKT1, IL-6
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