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Research on active compounds of Maxingyigan Decoction for treatment of
coronavirus disease 2019 based on network pharmacology and molecular docking
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Abstract: Objective To explore the active compounds of Maxingyigan Decoction for the treatment of coronavirus disease 2019
(COVID-19). Methods The chemical constituents and action targets of Ephedra sinica, Armeniacae Semen Amarum, Coicis
Semen, and Glycyrrhizae Radix et Rhizoma in Maxingyigan Decoction were retrieved from TCMSP. The database of UniProt and
GeneCards were used to query the target genes that corresponding to the active compounds, and then a compound-target (gene)
network was constructed by Cytoscape 3.6.1. GO functional enrichment analysis and KEGG enrichment analysis were performed
through WebGestalt database to predict its mechanism of action. The main active ingredients were docked with SARS-CoV-2 3CL
hydrolase and angiotensin converting enzyme II (ACE2). Results The compound-target network contained 126 compounds and
266 corresponding targets. The key targets genes included PTGS2, ESR1, PCP4, PPARG, HSP90AA1, NCOA2, etc. GO function
enrichment analysis found that 522 GO items were affected by Maxingyigan Decoction, including 12 biological process items, 20
cell composition items, and 17 molecular function items. KEGG enrichment analysis showed that 168 signal pathways were
enriched, involving interferon-y signaling pathway, MAP kinase cascade, T cell activation, chemokines and cytokine signaling

pathway-mediated inflammation pathways, etc. The molecular docking results showed that core compounds such as luteolin and
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quercetin had similar affinity with the recommended drugs used to treat COVID-19. Conclusion The active compounds in

Maxingyigan Decoction may have a therapeutic effect on COVID-19 through binding with 3CL hydrolase and ACE2 to act on targets
such as PTGS2, ESR1, PCP4, PPARG, HSP90AA1 and NCOA2 so as to regulate multiple signal pathways.

Key words: Maxingyigan Decoction; coronavirus disease 2019; network pharmacology; molecular docking; 3CL hydrolase;

angiotensin-converting enzyme II; luteolin; quercetin
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Table 1 Basic information of some active compounds in Maxingyigan Decoction

21 Mol ID 102 B OB/% DL HMXM4STHRE
JER B MOLO005190 eriodictyol 7179 0.4 288.27
JRBE MOLO004328  naringenin 5929 021 27227
BRI MOLO010788  leucopelargonidin 5797  0.24 290.29
JER B MOLO004576 taxifolin 57.84  0.27 304.27
JPR MOL000492  (+)-catechin 5483 0.4 290.29
= MOL002311 glycyrol 90.78 0.67 366.39
4 MOL012922  1-SPD 8735  0.54 327.41
4 MOL007207  machiline 79.64  0.24 285.37
i MOL005017  phaseol 7877  0.58 336.36
FYAZ  MOL000449  stigmasterol 4383  0.76 412.77
#FYA-  MOL001323  sitosterol alphal 4328  0.78 426.80
HE MOLO002311  glycyrol 90.78  0.67 366.39
HE MOL004990  7,2".4'-trihydroxy-5-methoxy-3-arylcoumarin 83.71 0.27 300.28
HE MOL004904  licopyranocoumarin 8036  0.65 384.41
H¥ MOL004891  shinpterocarpin 80.30  0.73 322.38
HE MOLO005017  phaseol 7877 0.58 336.36
B MOLO004841  licochalcone B 7676 0.19 286.30
H¥ MOL004810  glyasperin F 7584  0.54 354.38
B MOLO001484  inermine 7518  0.54 284.28
HH MOL000500  vestitol 7466 021 272.32
HE MOLO005007  glyasperins M 72.67 059 368.41
HE MOL004941 (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one 71.12 0.18 256.27
HE MOL004959 1-methoxyphaseollidin 69.98 0.64 354.43
HE MOL000392  formononetin 69.67 021 268.28
HE MOL004863 3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl) 66.37 0.41 354.38

chromone
HE MOL004903  liquiritin 6569  0.74 418.43
HH MOL004808  glyasperin B 6522 044 370.43
HEE MOLO004829  glepidotin B 6446  0.34 340.40
HE MOLO004855 licoricone 63.58 0.47 382.44
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Fig.4 KEGG enrichment pathways analysis of targets of Maxingyigan Decoction
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Table 2 Molecular docking table

COVID-19 3CL 7K fi#t

& (a5 AN 5 F i i CAS 5 548 £/ mol) ACE2 454 6E/(kJ-mol )
A= Be ‘mo
REBEZR Cy5H;006 286.24 491-70-3 -83.41 —71.45
i) C,5H,,05 272.25 480-41-1 -82.35 —55.48
Wit & C;5H,00; 302.23 117-39-5 -78.17 ~73.89
1l 25y Cy5H,005 286.24 520-18-3 -76.10 -66.37
TR CpoHysO 412.70 68555-08-8 -66.05 -62.50
BB C37HygN,Os 628.80 192725-17-0 -106.71 -93.22
FIHEAR C37HysNGOsS, 720.94 155213-67-5 -100.07 -90.25
B Ll 2 /R CyH,sBrN,058 477.42 131707-25-0 —-83.98 -74.82
HFHARH C,;H;37N;0,S 547.66 206361-99-1 -82.34 -108.23
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ACE2 45&REHT TIREMWI T, MR LIAE T
FEA = H 27877 COVID-19 &l it £ i 285 .
% 3@ B 1) R AR R R HETT ) . AE SRR W
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