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and spleen Qi deficiency syndrome in recovery period based on network
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Abstract: Objective To explore the mechanism of modified Xiangsha Liujunzi Decoction on COVID-19 with lung and spleen Qi
deficiency syndrome in recovery period. Methods This study searched TCMSP database for the active components and targets,
searched Gendcars and OMIM databases for disease targets, used STRING and Cytoscape 3.7.2 to build PPI and "drug-ingredient-
target-disease" network diagram, performed GO and KEGG analysis. Main active components and targets were then obtained by
calculating topological parameters. Finally, main active components and targets were identified by molecular docking. Result 115
active components including quercetin, luteolin, kaempferol, naringenin, and 48 targets including PTGS2, NOS2, PPARG, PTGS1,
MAPK14 were predicted. IL-17, TNF, T cell receptor, MAPK, VEGF signal pathways were involved. Active components have good
binding activity with 3CL hydrolase, ACE2, PTGS2. Conclusion Binding with 3CL hydrolase, ACE2, PTGS2, modified Xiangsha
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Liujunzi Decoction regulate IL-17, TNF, T cell receptor, MAPK, VEGF pathways to inhibit inflammatory response, regulate body

immunity, reduce lung injury, promote cell growth and differentiation and pulmonary angiogenesis, improve the symptoms of

patients, promote the recovery of patients, improve the body immunity, reduce the risk of disease recurrence or reinfection.
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Table 3 Results of GO analysis
GO % H K HE P
BP regulation of apoptosis 29 CCL2.MCLI1.PTGS2.BCL2L1.IL10.CASP3.HMOX1.BCL2.CASP8.IFNG.IL1B.
NOS3.CAT.IL1A.IL4.EGFR.PRKCA.IL6.CREB1.RELA.STAT1.SOD1.MAPKI.
PLA2G4A.CD40LG.BAX.HSPB1.MAPKS&.IL-2
regulation of programmed 29 CCL2.MCL1.PTGS2.BCL2L1.IL10.CASP3.HMOX1.BCL2.CASP8.IFNG.IL1B.
cell death NOS3.CAT.IL1A.IL4.EGFR.PRKCA.IL6.CREB1.RELA.STAT1.SOD1.MAPKI.
PLA2G4A.CD40LG.BAX.HSPB1.MAPKS.IL2
regulation of cell death 29 CCL2.MCL1.PTGS2.BCL2L1.IL10.CASP3.HMOX1.BCL2.CASP8.IFNG.IL1B.
NOS3.CAT.IL1A.IL4.EGFR.PRKCA.IL6.CREB1.RELA.STAT1.SOD1.MAPKI.
PLA2G4A.CD40LG.BAX.HSPB1.MAPKS.IL2
response to organic 28 CCL2.MCL1.PTGS2.PPARG.PTGS1.BCL2L1.IL10.FOS.CASP3.GOT1.HMOX1.
substance BCL2.CASP8.IFNG.IL1B.NOS3.EGFR.PRKCA.IL6 .RELA.CREB1.STATI.
SOD1.MAPK1.PLA2G4A .MAPK 14 .HSPB1.PARP1
regulation of cell 27 CCL2.PTGS2.PPARG.PTGS1.BCL2L1.IL10.CXCL10.CASP3.HMOX1.BCL2.
proliferation SERPINE1.IFNG.IL1B.NOS3.NOS2.IL1A.IL4.EGFR.PRKCA.IL6.RELA.RBI1.
STAT1.MAPKI1.PLA2G4A.BAX.IL2
negative regulation of 21 EGFR.IL4.IL6.CCL2.MCL1.RELA.BCL2L1.SOD1.IL10.CASP3.CD40LG.
apoptosis HMOX1.BAX.BCL2.IL1B.HSPB1.NOS3.MAPK&.CAT.IL1A.IL2
negative regulation of 21 EGFR.IL4.IL6.CCL2.MCL1.RELA.BCL2L1.SOD1.IL10.CASP3.CD40LG.
programmed cell death HMOX1.BAX.BCL2.IL1B.HSPB1.NOS3.MAPK&.CAT.IL1A.IL2
negative regulation of cell 21 EGFR.IL4.IL6.CCL2.MCL1.RELA.BCL2L1.SOD1.IL10.CASP3.CD40LG.
death HMOX1.BAX.BCL2.IL1B.HSPB1.NOS3.MAPK&.CAT.IL1A.IL2
homeostatic process 21 PRKCA.IL6.CCL2.MCLI1.PPARG.RB1.BCL2L1.SOD1.PRKCB.CASP3.
PLA2G4A.GOT1.HMOX1.BAX.BCL2.IFNG.SERPINE1.IL1B.PARP1.IL1A.IL2
response to hormone 19 PRKCA.IL6.CCL2.PTGS2.RELA.PPARG.PTGS1.BCL2L1.STAT1.IL10.MAPKI1.
stimulus FOS.PLA2G4A.GOT1.HMOX1.BCL2.IL1B.NOS3.PARP1
CC cytosol 20 PRKCA.RELA.PPARG.BCL2L1.SOD1.PRKCB.MAPK1.PLA2G4A.CASP3.
GOT1.HMOX1.MAPK14.BAX.BCL2.MAPK3.CASP8.NOS3.MAPKS8.NOS2.CAT
extracellular region 19 EGFR.IL4.ICAM1.IL6.CCL2.CRP.CXCL2.SOD1.CXCL11.IL10.CXCL10.
APOD.CD40LG.HMOX1.IFNG.SERPINE1.IL1B.IL1A.IL2
extracellular space 18 EGFR.IL4.ICAM1.IL6.CCL2.CRP.CXCL2.SOD1.CXCL11.IL10.CXCL10,
APOD.CD40LG.HMOX1.IFNG.IL1B.IL1A.IL2
extracellular region part 18 EGFR.IL4.ICAM1.IL6.CCL2.CRP.CXCL2.SOD1.CXCL11.IL10.CXCL10.
APOD.CD40LG.HMOX1.IFNG.IL1B.IL1A.IL2
membrane-enclosed lumen 18 PTGS2.MCL1.CREBI.RELA.RB1.SOD1.STAT1.FOS.MAPK1.CASP3.HMOX1,
MAPK14 .MAPK3.CASP8.NOS3.MAPKS8.CAT.PARP1
intracellular organelle 17 PTGS2.MCL1.CREBI.RELA.RB1.STAT1.SOD1.FOS.MAPK1.CASP3.HMOX1.
lumen MAPK14 .MAPK3.CASP8.NOS3.MAPKS&.PARP1
organelle lumen 17 PTGS2.MCL1.CREBI1.RELA.RB1.STAT1.SOD1.FOS.MAPK1.CASP3.HMOX1.
MAPK14.MAPK3.CASP8.NOS3.MAPKS8.PARP1
cell fraction 15 PRKCA.PTGS2.PTGS1.CXCL2.FOS.MAPKI.PLA2G4A.GOT1.CD40LG.
HMOX1.BAX.BCL2.SERPINE1.HSPB1.NOS3
nuclear lumen 15 MCL1.RELA.CREB1.RB1.STAT1.FOS.MAPK1.CASP3.HMOX1.MAPK14.
MAPK3.CASP8.NOS3.MAPKS8.PARPI
nucleoplasm 11 MAPKI1.FOS.CASP3.MCL1.RELA.MAPK14.CREB1.MAPK3.MAPK8.RBI.PARP1
MF cytokine activity 12 1L4.IL6.CCL2.CD40LG.CXCL2.IFNG.IL1B.CXCL11.IL10.IL1A.IL2.CXCL10
proteindimerizationactivity 11 EGFR.FOS.MCL1.BCL2.CREB1.BAX.PPARG.NOS2.BCL2L1.CAT.SOD1
identical protein binding 11 EGFR.RELA.BCL2.BAX.CASP8.HSPB1.NOS2.BCL2L1.CAT.SODI1.PARPI
lipid binding 8 PRKCA.PTGS2.APOD.BAX.PTGS1.PPARG.PRKCB.IL2
enzyme binding 8 EGFR.MAPKI.RELA.HMOX1.BCL2.SERPINE1.RB1.SOD1
protein kinase activity 8 PRKCA.EGFR.MAPKI1.CCL2.MAPK14.MAPK3.MAPKS.PRKCB
protein heterodimerization 7 EGFR.FOS.MCL1.BCL2.BAX.PPARG.BCL2L1
activity
protein serine/threonine 7 PRKCA.EGFR.MAPKI1.MAPK14.MAPK3.MAPKS&.PRKCB
kinase activity
heme binding 6 PTGS2.HMOX1.PTGS1.NOS3.NOS2.CAT
tetrapyrrole binding 6 PTGS2.HMOXI1.PTGS1.NOS3.NOS2.CAT
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Table 4 Molecular docking result

N, FHXT 53 45466/ (kJ-mol

fea sk e TR CAS 3CL/Kf#E§ ACE2  PTGS2
KREFZE  luteolin C,sH,,05 286.24 491-70-3  —32.64 —33.89 —35.15
IIESU) kaempferol C,sH,,05 286.24 520-18-3  —30.54  —35.15 —34.73
i e 2= quercetin C,:H,,0, 302.23 117-39-5  —30.12  —36.40 —3431
Tl Bz 2% naringenin C,sH,,05 27225  93602-28-9  —29.71  —32.64 —33.90
HHA/RKEI A licochalcone A C,H,,0, 338.40 58749-22-7  —30.12  —3431 —23.85
JIBREZE  nobiletin C,H,,04 402.39 478-01-3  —28.03  —33.05 —22.18
WA baicalein C,sH,,05 270.24 491-67-8  —29.29  —35.15 —34.73
25K isorhamnetin C,H,,0, 316.26 480-19-3  —2845 —3598 —33.90
WU lopinavir C3,Hy N, O; 628.80 192725-17-0  —31.80  —40.17 —22.59
FIEFH  ribavirin CsH,,N,O5 24421  36791-04-5  —25.10 —28.45 —23.85
FIFEHCE  ritonavir Cy;HsN.OsS, 720.96 155213-67-5  —25.96 —36.40 —25.52
W2 %% chloroquine phosphate  CH,,CIN;O4P, 515.87 50-63-5  —23.03  —28.03 —22.59
fiftk 2 /K arbidol C,H,:BrN,O,S-HCI'-H,0  531.89 131707-23-8  —24.27 —31.80 —23.43
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Fig. 9 Docking pattern of main active components and target proteins
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