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Investigate mechanism of Jinzhen Oral Liquid for prevention COVID-19 based
on network pharmacology and molecular docking technology
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Abstract: Objective To investigate the mechanism of Jinzhen Oral Liquid (JOL) for prevention COVID-19 through network
pharmacology and molecular docking technology. Methods The protein targets related to COVID-19 were searched by literature
mining and retrieving in DisGeNET, OMIM, KEGG and UniProt databases. With the aid of Traditional Chinese Medicine Network
Pharmacology Intelligent Information Platform (TCMN) searching JOL chemical components and targets, the “herb-compound-target
network” was constructed using Cytoscape-3.2.1 software to predict the main active ingredients and action targets of JOL in the
treatment of COVID-19. The crystal structure of novel coronavirus (SARS-CoV-2) 3CL hydrolase (3CLpro) and angiotensin
converting enzyme Il (ACE2) was retrieved from the RCSB PDB database, and the active compounds were docked with the two
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proteins by using AutoDock Vina software. Results The herb-compound-target network contained 75 compounds including
isoglabrolide, peimisine, and sennoside B, etc., which are from the three medicinal materials of Glycyrrhiza uralensis, Rheum
officinale, and Fritillaria ussuriensis, and 28 targets including mammalian target of rapamycin (mTOR), Janus kinase 3 (JAK3) and
mitogen-activated protein kinase 1 (MEK1). Furthermore, nine key compounds (isoglabrolide, glabrolide, ebeiedinone, desoxo-
glabrolid-acetate, peimisine, verticinone, imperialine, ussuriedinone and euchrenone A5) and 10 potential targets (nTOR, JAKS,
ACE2, TNFA, AKT2, PIK3CA, MEK1, BRD2, ACE and ANPEP) of JOL were predicted for treating COVID-19 by network
characteristic analysis. The molecular docking results showed that some core compounds of JOL had a certain degree of affinity for
3CLpro and ACE2. Conclusion JOL may inhibit the occurrence and development of cytokine storm in COVID-19 by regulating the
expression of Brd2, CD13, and ACE2 and interfering with the PI3K/Akt, Jak-STAT, TNF and MAPK signaling pathways, and inhibit
virus replication by binding with 3CLpro, thus exerting a preventive or therapeutic effect on COVID-19.

Key words: Jinzhen Oral Liquid; SARS-CoV-2; coronavirus disease 2019; network pharmacology; molecular docking; cytokine
storm; angiotensin converting enzyme Il; PI3K/Akt pathway; Jak-STAT pathway; TNF pathway; MAPK pathway; isoglabrolide;

glabrolide; ebeiedinone; peimisine; peiminine; ussuriedinone; imperialine
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&1 5 COVID-19 £ mHEIMHEXHEEED
Table 1 Proteins related to pathogenesis of COVID-19

PDB ID HLER A4 PR HEIL A
3L3N angiotensin-converting enzyme ACE
1R4L angiotensin-converting enzyme 2 ACE2
1PW6 interleukin-2 IL2
2AZ5 tumor necrosis factor TNFA
1U4L C-C motif chemokine 5 CCL5
21T6 CD209 antigen CD209
2DDF disintegrin and metalloproteinase domain-containing protein 17 ADAM17
3AQA bromodomain-containing protein 2 BRD2
3BPR tyrosine-protein kinase Mer MERTK
2Bzz non-secretory ribonuclease RNASE2
20CF fibronectin FN1
1KV1 mitogen-activated protein kinase 14 MAPK14
3H89 cathepsin L1 PO7711
3QKD Bcl-2-like protein 1 BCL2L1
4GUP beta-2-microglobulin B2M
4FYR aminopeptidase N (CD13) ANPEP
1U8F glyceraldehyde-3-phosphate dehydrogenase GAPDH
3152 mitogen-activated protein kinase 1 ERK?2
1w8L peptidyl-prolyl cis-trans isomerase A PPIA
2X4N HLA class | histocompatibility antigen, A-2 alpha chain HLA-A
3D18 HLA class | histocompatibility antigen, B-27 alpha chain HLA-B
4GBX HLA class Il histocompatibility antigen, DRB1-1 beta chain HLA-DRB1
3EYG tyrosine-protein kinase JAK1 JAK1
3PJC tyrosine-protein kinase JAK3 JAK3
3TJC tyrosine-protein kinase JAK2 JAK?2
2H5K growth factor receptor-bound protein 2 GRB2
1GUA RAF proto-oncogene serine/threonine-protein kinase RAF1
4A55 phosphatidylinositol 3-kinase regulatory subunit alpha PIK3R1
3SD5 phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit gamma isoform PIK3CG
3LS8 phosphatidylinositol 3-kinase catalytic subunit type 3 PIK3C3
3HHM phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit alpha isoform PIK3CA
2UVM RAC-alpha serine/threonine-protein kinase AKT1
3DOE RAC-beta serine/threonine-protein kinase AKT2
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PDB ID SR AR HEEEA
1FAP serine/threonine-protein kinase mTOR MTOR
3HQU hypoxia-inducible factor 1-alpha HIF1A
3H7TW aryl hydrocarbon receptor nuclear translocator ARNT
2NRU interleukin-1 receptor-associated kinase 4 IRAK4
3Vv2y sphingosine 1-phosphate receptor 1 S1PR1
1W1D 3-phosphoinositide-dependent protein kinase 1 PDPK1
3DY7 dual specificity mitogen-activated protein kinase kinase 1 MEK1
2YlY mitogen-activated protein kinase kinase kinase 7 TAK1
2X70 TGF-beta receptor type-1 ALK5
3L2Y C-reactive protein CRP
IXKK epidermal growth factor receptor EGFR
3KJN Caspase-8 CASP8
3HNG vascular endothelial growth factor receptor 1 VEGFR1
2Z0Q mitogen-activated protein kinase 3 MAPK3
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1.4 1L&49-COVID-19 XS S Fxf4E

M RCSB PDB #i#i % Chttp://lwww.rcsb.org/)
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Fig. 1 Chinese medicinal materials-compound-target network of JOL
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Table 2 Network features of part compounds with high
degree and betweenness in herb-compound-target network

TCMC ID KIS EmAamR o 2%
TCMCO01603  H¥  isoglabrolide 7
TCMCO7D1ID HZE.  glabrolide 6
TCMC03167 - Ul£} ebeiedinone 6
TCMCOB5EB H & desoxo-glabrolid-acetate 5
TCMCO3F41  “F-Ji&:  peimisine 5
TCMC0098D V- Ul&E peiminine 5
TCMCOB69E V- DIE}:  imperialine 4
TCMCOBOED - DI1£}:  ussuriedinone 4
TCMCOAFBA HZ  euchrenone Ab 4

*® 3 AHM-UAW-EAMER ISR ERNMEEHE
R

Table 3 Network features of part targets with high degree
and betweenness in herb-compound-target network

Uniprot 5 #L&E4ZFK M4 |Uniprot 5 #0LA 2R M4
P42345 MTOR 15 P42336 PIK3CA 7
P52333 JAK3 13 Q02750 MEK1 7
Q9BYF1 ACE2 12 P25440 BRD2 7
P01375 TNFA 8 P12821 ACE 6
P31751 AKT2 8 P15144 ANPEP 5

HEHH 2 /MG CHEER-TCMCO77A7 FIH %L
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—4.615, HAHERKFETE Asp38. GInd2,
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R BRI ALY K &5 & Pi-Alkyl fER, LK
2-B.

3 g
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2 JOL 5EMLEH TCMCO3E2B 5 SARS-CoV-2 3CLpro (A) 1 TCMCO077A7 5 ACE2 (B) S FxiiEtE=E
Fig. 2 Molecular docking sample graph of TCMCO03E2B to SARS-CoV-2 3CLpro (A) and TCMCO077A7 to ACE2 (B)
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