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Abstract: Objective To study the potential mechanism of Tankejing in the treatment of respiratory system based on network
pharmacology, and to evaluate the possibility of Tankejing in the prevention and treatment of COVID-19 pneumonia. Methods The
effective chemical components, targets and related diseases of Tankejing were collected through online databases such as TCMSP,

Swiss Target Prediction and OMIM. The relationship of Compound-Target network and Target-Disease network was established base
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on the Cytoscape 3.7.1. The above targets were constructed using String10.0 database for the PPI network and screen out the key
targets. Finally, using the DAVID 6.8 database to perform GO enrichment analysis and KEGG pathway enrichment analysis and to
predict the action mechanism of Tankejing. Results There were 49 active components of Tankejing with 85 targets sites related to
respiratory system, 94 of directly acting on disease. The PPI network found high correlation targets including AKT1, IL6, MAPK1,
PTGS2, VEGFA,TNF, EGFR, STAT3, CCND1, MMP9, JUN, IL10, ESR1, etc. There were 1,793 entries in the gene ontology (GO),
including 1,555 entries related to biological processes, 134 entries related to molecular functions, and 104 entries related to cell
composition. There were 137 signaling pathways corresponding to the target, involving inflammatory pathways, virus-related
pathways, immunoregulatory pathways, signal transduction pathways, tumor-related pathways, endocrine and metabolic pathways,
etc. Conclusion This study preliminarily proves that Tankejing can play a role in the prevention and treatment of COVID-19 by
acting on adcy2, AKT1, CASPS, CCNDI1, TNF, CASP8, IFNG, IL4, IL6 and other targets to regulate human cytomegalovirus
infection pathway, IL-17 signaling pathway, FOXO signaling pathway, HIF-1 signaling pathway, human T cell leukemia virus 1
infection, TNF signaling pathway and other signaling pathways.

Key words: Tankejing; network pharmacology; respiratory diseases; molecular mechanism; COVID-19; caffeine; luteolin;

stigmasterol; borneol ketone; quercetin; glycyrrhizic acid
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Table 1 Active compound and corresponding target information
K ki MOLID  #Ea%H | R R MOLID  #E&i%H
K5 Acacetin MOL001689 75 R Caffeine MOL003973 116
Fi#  Spinasterol MOL004355 Fif5F Digallate MOL000569 13
it cis-Dihydroquercetin MOL004580 Tif%F Ampelopsin MOL013374
F5#E  Luteolin MOL000006 Fif5F Myricetin MOL002008
T #54~  Estrone MOL010921 159 UKH Dipterocarpol MOL006865 45
A4 11, 14-eicosadienoic acid MOL002211 VKH Asiatic Acid MOL007253
(" Sitosterol MOL000359 HE  Glabrene MOL004911 232
¥4 Stigmasterol MOL000449 H#  Licochalcone a MOL000497
#{- CLR MOL000953 H# Licoisoflavone MOL004883
A~ Mairin MOL000211 HE  Licoisoflavone B MOL004884
A4 (+)-catechin MOL000492 HH  Glypallichalcone MOL004835
A Glycyrol MOL002311 H®  Licopyranocoumarin MOL004904
A5{~  Spinasterol MOL004355 H®  Liquiritin MOL004903
W #54-  Licochalcone B MOL004841 H¥  Quercetin MOL004961
54~ Liquiritin MOL004903 H%  Gancaonin A MOL004856
A/~ Glabridin MOL004908 H*  Gancaonin B MOL004857
451~ Phaseol MOL005017 H%  Gancaonin G MOL005000
%4~ Machiline MOL007207 H#  Gancaonin H MOL005001
A4 1-SPD MOL012922 HE  Glycyrrhizic acid MOL004876
& S-(2-Carboxyethyl)-L-Cysteine MOL007177 114 B Glycyrrhetinic acid ~ MOL004804
& Tenulin MOL002318 HH  Isoliquiritigenin MOL001789
& Norharman MOL006844 H®  Neolicuroside MOL003244
& Perlolyrine MOL002140 H*  Ononin MOL000391
& Harmine MOL008570 H®  Liquiritigenin MOL001792
&  Harman MOL006841
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Fig.1 Active ingredient-target network diagram
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Table 2 Key nodes of the compound-target network and

their topological properties

E22S el g JEE

Caffeine compound 0.5575568 115
S-(2-Carboxyethyl)-L- compound 0.34095269 79
Cysteine

luteolin compound 0.264 102 84 50
Stigmasterol compound 0.047 09298 26
Dipterocarpol compound 0.077 10447 26
quercetin compound 0.029 980 5 22

1-SPD compound 0.029 598 49 22

Liquiritigenin compound 0.053 809 7 21
Isoliquiritigenin compound 0.050 628 74 21
Glypallichalcone compound 0.020 62433 21

Glycyrrhizic acid compound 0.044 57717 21

glycyrrhetinic acid compound 0.063 741 08 21

Glabridin compound 0.016 323 3 20
PTGS2 target 0.078 016 62 29
AR target 0.053403 14 21
ESR1 target 0.01637848 19
PPARG target 0.0157542 16
NOS2 target 0.05589509 16
NCOA2 target 0.02748022 15
PTGSI target 0.045 83844 15
PGR target 0.016 20648 11

ADRB2 target 0.002 760 7 10




“assaa# Drug Evaluation Research 84355 48] 20205E4 8 - 505 -

2.3 FRIZSE TS S -R TR L 5 4

¥ 372 AN HE5 5 ON CTD S g b, S £ T
539 KPR , F B R AARIIAHE TH AL VPRI 0
B VWIREFEZA RS, MR AL i 28 LB i
BE IR G K ATHEDIE %05 7 B AR A7 e
I A R B 22 B VR FHIB 12, T RETE I S8 950 [ 7R
SRR R MR B PIR AT, BT
PRI A B >2 0015 B AR 3.

HRHE IR 0% 15 7 TR F29R O T 3 47 MUk 9
W5 7 VR TT IR R G 0 AR R AL, A A A o
99 I 2% G P 2 BT o iZ SR ARG 10445 45, &
5 85 AN B 5 T AUV 19 N T S 313 %0l . H
T AR SRR A, A SRR, AR
REFEEEEFZ MMM EER KR W EHM
P25 A 55 VB T il 48 = el I R R A Y i
P45 AR /NG BT Jes S TR il 0 1 2
I i £ Ak I i O R 3 TRk e 2 i O
2 It 5 0 BEL ZE M L SO R R R I £ 4
A < i B 9 TR 5T A M I R . ARt e
XF 19 T PR B8 R AT TH B8 B, 95 9 K 7 F 1 357 42
RN 104, R IA IR R Goic i A e il 5 — 43
TG, B EZ 57 EUEER R AR, 3

R3 BRFRERHERNE(KRE>20)
Table 3 Types and number of diseases involved in the

target (number of diseases > 20)

Here SRR ES R R
1 Cancer 109 190
2 Nervous system disease 76 162
3 Digestive system disease 51 168
4 Cardiovascular disease 50 127
5  Urogenital disease (female) 44 105
6  Mental disorder 39 114
7  Urogenital disease (male) 37 107
8  Metabolic disease 33 120
9  Endocrine system disease 31 97

10 Immune system disease 31 90
11 Respiratory tract disease 25 92
12 Genetic disease (inborn) 23 122
13 Skin disease 23 103
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Fig.2 Target-respiratory disease network diagram
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Fig.3 PPI network of related targets of Tankejing

Mo 1734 5000, HorR s AR AR B B AR AR R AR A
S S 2 AT EAE O R RIET s A >27
il T R w4 FTR . ik O HER L, A
¥% . AKT1. IL-6. MAPK1. PTGS2. VEGFA. TNF,
EGFR. STAT3.CCND1.MMP9.JUN.IL-10.ESR1.
ERBB2. IL-4 . MAPK14 . MMP2 . CAT . BCL2L1 .
IL-2. PPARG. CASP8. HMOXI1. ICAMI. IFNG.
CDKN1A.CTNNB1.MDM.FASLG.MCLI.
25 $EGOEEMKEGGCEEEBEAOMH

F] A DAVID ¥ & ) GO & £ # KEGG
PATHWAY 73 8 D fie , XK W% 4 PPT W 26 o 3 S 1)
SUANE AR M SR IEAT T 5K

EGO EE M HiE 71793 1MGO%H .
WIES fros, Hod, ARV PR AR G 26 B 1 5554, 3
TR X SRR S R T A e A Y T L A

10 20 30

B4 PPIMZEHHXET S
Fig. 4 Key nodes in the PPI network
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Fig. 5 GO enrichment analysis of biological process (BP), molecular function (MF) and cell composition (CC) related tar-

gets of Tankejing
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