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Abstract: Objective To explore the network regulation mechanism of Tanreqing Capsule (TRQC) on the treatment of coronavirus
disease 2019 (COVID-19). Methods Potential targets of the 19 major constituents in TRQC were predicted by the Swiss Target
Prediction server and TCMSP database. Gene ontology (GO) function enrichment and pathway analysis of the targets were analyzed
by Omicsbean analytic system and String 10 database. Finally, Cytoscape 3.6.1 software was used to construct the network
pharmacology map. Results A total of 19 compounds affected 68 pathways such as IL-17 signaling pathway, T cell receptor
signaling pathway, arachidonic acid metabolism, cAMP signaling pathway, PI3K-Akt signaling pathway, influenza A, etc, by acting
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on 163 related targets, which associated with anti-inflammation, immune regulation, antipyresis, eliminating phlegm, relieving cough

and asthma, analgesia, antibacterial and antiviral, and sedation. The network of ‘“compound-target-pathway-pharmacological

action-efficacy” was also constructed. Conclusion

The major constituents in TRQC, including scutellarin, baicalin,

oroxylin-7-O-glucuronide, chrysin-7-O-glucuronide, forsythin, forsythiaside E, forsythiaside D, chlorogenic acid, caffeic acid,

isochlorogenic acid A, ursodeoxycholic acid and chenodeoxycholic acid, may interfere with efficacy-related biological processes

associated with antipyresis, eliminating phlegm and removing toxin by acting on key protein like TNF, EGFR, NOS3, PTGS2, IL2,

GABBRI, MAPK 14, ADRB2, REN, VCAM1, ACHE, PTPRC, etc.

Key words: Tanreqing Capsule; coronavirus disease 2019; network pharmacology; mechanism; scutellarin; baicalin; oroxylin-7-O-
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Table 1 Information of 19 compounds in TRQC
EIke] ghitRM e 5 FKIR
1 B A (scutellarin) C21H15012 W
2 X (baicalin) C21H18011
3 TEUAE-7T-O- M B MR (oroxylin-7-O-glucuronide) C22H20011
4 AMER-T-O- LT (chrysin-7-O-glucuronide) C23H22013
5 NI R (phillyrin) C27H34011 R
6 R OB ERUBEH E (forsythoside E) C20H30012 pUE i)
7 EUBEH D (forsythoside D) C20H30013
8 HHLER £JEFR (chlorogenic acid) Ci6Hi1809 SR
9 MIHERR  (caffeic acid) CoHsO4
10 FEJFER A (3,5-dicaffeoylquinic acid) C25H24012
11 £z, HE®B (glycine) C2HsNO2 IES]
12 & (alanine) C3H/NO2
13 FEER (arginine) CsH14N4O2
14 iR (lysine) CsH14N202
15 HERR (valine) CsH1iNO2
16 %% 82 (tyrosine) CoH1uNO3
17 S E R (leucine) CsH13NO2
18 JH R e EHER (ursodeoxycholic acid) C24H4004 RENE Ky
19 §8EHR (chenodeoxycholic acid) C24H4004
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1 RAEREEXECRESH PPI L
Fig.1 PPI network of related protein targets in TRQC
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Table 2 Information of 23 key protein targets related to TRQC
L) AR FEAE Uniprot ID
tumor necrosis factor TNFA 50 P01375
epidermal growth factor receptor erbB1 EGFR 46 P00533
nitric-oxide synthase, endothelial NOS3 41 P29474
prostaglandin G/H synthase 2 PTGS2 41 P35354
beta amyloid A4 protein APP 39 P05067
transcription factor AP-1 JUN 38 P05412
transforming protein p21/H-Ras-1 HRAS 30 PO1112
renin, renal REN 29 P00797
matrix metalloproteinase 2 MMP2 28 P08253
MAP kinase p38 alpha MAPK14 25 Q16539
vascular cell adhesion protein 1 VCAMI1 24 P19320
androgen receptor AR 23 P10275
nitric-oxide synthase, brain NOSI1 22 P29475
interleukin-2 1IL2 22 p60568
plasminogen PLG 22 P00747
beta-2 adrenergic receptor ADRB2 21 P07550
adrenergic receptor alpha-2 ADRA2C 21 P18825
GABA-B receptor GABBRI1 21 QIUBSS
alpha-2A adrenergic receptor ADRA2A 21 P08913
maltase-glucoamylase MGAM 21 043451
acetylcholinesterase ACHE 20 P22303
leukocyte common antigen PTPRC 20 P08575

alpha-1B adrenergic receptor ADRAI1B 20 P35368
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Fig. 2 PPI network of related protein target Clusters of TRQC
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Table 3 Cluster data of related protein targets of TRQC

Cluster ~ F7 5 bo] A

1 23 87 ADORA1. CHRM2. MMP7. GABBRI. PLG. MMPI13. CHRM4. NOS3. PTPN1. ADRA2A.
ADORA3. REN. MMP1. MAPKI14. JUN. LDLR. ADRA2C. APP. NMUR2. ELANE.
PTPRC. IL2. AR

2 17 50 PDGFRB. NOX4. NOS1. NOS2. DPP4. ITGBI. PTGS2. TNF. EDNRA. HNF4A. MMPS.
ABCBI1. PTGFR. CHRMI. EGFR. HRAS. MMP2

3 5 9 GRIN2A. GRIN3A. GRIN2B. GABRAI1. SLC1A2

4 5 8 NCOAI1. NR1H4. GPBARI1. GBA2. FABP6

5 11 17 BCHE. LTA4H. SLC6A3. MME. ADRBI1. BACEl. ACHE. ALOX12. MAOB. PLA2G2A.
ALOX15

6 4 5 CTSD. ALASI1. FDFT1. NCOA2

7 4 5 SLC6A2. ADRA1B. ADRA1A. ADRB2

8 12 16 ADHIC. ME2. ME3. CPT2. CTRBI1. CPB1. GOT2. ALDH9A1. ABAT. GOT1. CPB2.

ALDH2
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Fig.3 GO enrichment analysis of related protein targets of TRQC
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Table 4 Information of 68 related pathways
ak EWKE FDR ik HREE FDR

metabolic pathways 43 1.33X107™ gap junction 6 6.40X107*
calcium signaling pathway 19 476X1071 dopaminergic synapse 7 6.70X107*
neuroactive ligand-receptor interaction 22 476X1071 protein digestion and absorption 6 7.20X107*
arginine and proline metabolism 10 2.11X107° IL-17 signaling pathway 6 7.80X107*
cAMP signaling pathway 15 9.78X107° steroid hormone biosynthesis 5 8.10X107*
relaxin signaling pathway 11 6.77X1077 MAPK signaling pathway 10 9.70X107*
arginine biosynthesis 6 1.34X107¢ T cell receptor signaling pathway 6 1.00X1073
estrogen signaling pathway 10 6.08X10°6 phospholipase D signaling pathway 7 1.10X1073
serotonergic synapse 9 1.24X1073 alanine, aspartate and glutamate metabolism 4 1.20X1073
tyrosine metabolism 6 1.88X1073 cholinergic synapse 6 1.60X1073
¢GMP-PKG signaling pathway 10 2.28X1073 biosynthesis of amino acids 5 1.70X1073
renin secretion 7 2.51X1073 PPAR signaling pathway 5 1.70X1073
pancreatic secretion 8 2.97X1073 leukocyte transendothelial migration 6 1.70X1073
insulin resistance 8 5.88 X107 glutamatergic synapse 6 1.70X1073
sphingolipid signaling pathway 8 9.42X1073 neurotrophin signaling pathway 6 1.80X1073
PI3K-Akt signaling pathway 13 1.00X 107 pertussis 6 1.00X1073
Rapl signaling pathway 10 1.10X107 vascular smooth muscle contraction 6 2.00X1073
regulation of actin cytoskeleton 10 120X 107 cysteine and methionine metabolism 5 2.20X1073
starch and sucrose metabolism 5 1.30X107* other glycan degradation 4 2.20X1073
GnRH signaling pathway 7 130X 107 sphingolipid metabolism 3 2.30X1073
VEGF signaling pathway 6 1.40X107 ErbB signaling pathway 5 2.50X1073
arachidonic acid metabolism 6 1.60X 107 valine, leucine and isoleucine degradation 4 2.80X1073
phenylalanine metabolism 4 1.90X 107 hepatitis C 6 3.00X1073
glycine, serine and threonine metabolism 5 2.20X107 inflammatory mediator regulation of TRP channels 5 3.80X1073
pyruvate metabolism 5 220%X107* phenylalanine, tyrosine and tryptophan biosynthesis 2 4.00X1073
ras signaling pathway 10 2.20X107 HTLV-I infection 8 4.00X1073
tryptophan metabolism 5 2.30X107 endocrine resistance 5 4.10X1073
carbohydrate digestion and absorption 5 2.70X107 human papillomavirus infection 9 4.40X1073
bile secretion 6 2.70X107* glycerolipid metabolism 4 5.00%X1073
fatty acid degradation 5 3.20X107* TNF signaling pathway 5 6.50X1073
focal adhesion 9 3.30X107* Fc epsilon RI signaling pathway 4 720X107
histidine metabolism 4 3.90X107* influenza A 6 8.20X1073
regulation of lipolysis in adipocytes 5 6.30X107* pentose and glucuronate interconversions 3 8.70X1073
salivary secretion 6 6.30X107* tuberculosis 6 8.80X1073
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