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Based on network pharmacology to explore mechanism of Armeniacae Semen
Amarum-Scutellariae Radix on treatment of corona virus disease 2019
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Abstract: Objective To explore corona virus disease 2019 (COVID-19) targets and signal pathways through the pharmacology of
almond and scutellaria, and to explain the mechanism. Methods TCMSP and BATMAN databases were used to screen the active
components and targets of Armeniacae Semen Amarum-Scutellariae Radix. Genecards database was used to screen the predicted
targets of COVID-19. The two targets were mapped to screen out the same targets of almond Scutellaria and COVID-19. String was
used to build PPI network for these common targets, and metascape was used for go biological process enrichment and KEGG
pathway analysis. And the network map of active components and targets was constructed with the database of Cytoscape 3.7.2 and
the core targets were screened out. Results According to the screening conditions, 32 active components, 137 potential targets, 820
biological processes involved in the regulation of inflammatory response, 82 pathways of tuberculosis and pertussis were obtained.
Conclusion Armeniacae Semen Amarum-Scutellariae Radix can inhibit cytokine storm, cough and other pharmacological effects

through multiple targets and channels, and finally achieve the therapeutic effect of COVID-19.
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Table 1 Chemical composition and targets of Armeniacae Semen Amarum-Scutellariae Radix
%) & L
1= (-)-stepholidine PTGS1.DRD1.CHRM3.KCNH2.CHRM1.DRD5.SCN5A.F10.CHRMS5.PTGS2.CA2,
(XRD ADRA2C.CHRM4.RXRA.OPRD1.HTR2A.ADRA1A.HTR2C.CHRM2.ADRA2B.ADRAI1B.
DRD3.SLC6A3.ADRB2.ADRA1D.SLC6A4.0PRM1.PRKACA
estrone DRDI1.CHRM3.0OPRM1.CHRM1.CHRMS5.PTGS2.CA2.CHRM4.RXRA .OPRD1.ACHE.
(XR2) PDE3A.HTR2A.SLC6A2.ADRA1A.HTR2C.PGR.CHRM2.0PRK1.SLC6A3.ADRB2.
ADRAI1D.SLC6A4.DRD2
machiline PTGS1.CHRM3.CHRM1.ADRB1.SCN5A.PTGS2.ADRA2A .ADRA2C.CHRM4.RXRA.
(XR3) PDE3A.ADRA1A.ADRA2B.ADRA1B.SLC6A3.ADRB2.ADRA1D.SLC6A4.NCOA2

vulgarin (XR4)
gondoic acid (XR5)

phaseol (XR6)

glabridin (XR7)

liquiritin (XR8)
licochalcone
B (XR9)
spisterol (XR10)
(+)-stepharine
(XR11)

glycyrol(XR12)

11, 14-eicosadienoic
acid (XR13)

B-hydroxycholest-5-
ene (XR14)

(+H-catechin (XR15)
stigmasterol3

(XR16)

R mairin (HQ1)

acacetin(HQ2)

wogonin(HQ3)

(2R)-7-hydroxy-5-
methoxy-2-
phenylchroman-4-
one(HQ4)

ACHE.GABRAI
PTGS1.NCOA2
ESR1.AR.PPARG.PTGS2.KDR.MAPK14.GSK3B.CC2.CDK2.CHEK1.PRKACA.PIM1
NOS2.CHRMI1.ESR1.AR.SCN5A.PPARG.PTGS2.RXRA.ACHE.ADRA1B.ADRB2.ESR2.
MAPK14.GSK3B.CDK2.CHEK1.PRKACA .RXRB.IGHG1.PRSS1.PIM1.CC2.NCOA2,
NCOALI
F10.F7.SOD1.PTGS2.KDR
NOS2.PTGS1.ESR1.AR.PPARG.PTGS2.CA2.PDE3A.ADRB2.ESR2.MAPK14.GSK3B.
CC2.CDK2.CHEK1.PRKACA.PIM1
PGR.NR3C2.NCOA2
PTGS1.DRD1.CHRM3.CHRM1.DRD5.SCN5A.CHRMS.PTGS2.HTR3A.CHRM4.RXRA .
OPRD1.HTR2A.SLC6A2.ADRAIA.CHRM2.ADRA1B.SLC6A3.ADRB2.CHR2.SLC6A4.
DRD2.OPRM1.GABRA1.CHR7
NOS2.ESR1.PPARG.PTGS2.KDR.MAPK14.GSK3B.CHEK1.PIM1.CC2
NCOA2

PGR.NR3C2.NCOA2

PTGS1.ESR1.PTGS2.CAT.LACTB.PRKACA.NCOA2.HAS2.RXRA
PGR.NR3C2.NCOA2.ADHIC.IGHG1.RXRA.NCOA1.PTGS1.PTGS2.ADRA2A.SLC6A2.
SLC6A3.ADRB2.LTA4H.PLAU.MAOB.MAOA .PRKACA.CTRB1.CHRM3.CHRM1.
ADRBI1.SCN5A.HTR2A.ADRA1A.GABRA3.CHRM2.ADRA1B.GABRA1.CHR7.PGR.
NCOA2.NR3C2
PGR
NOS2.PTGS1.AR.PTGS2.Dpp4.CYP19A1.CDKN2.PRKACA .PRSS1.NCOA2.NCOAL1.
FASLG.PIK3CG.CHEK1.ADRB2.PDE3A.RELA.BCL2.CDKNIA.BAX.CASP3.TP53.
CASP8.FASN
NOS2.PTGS1.ESR1.AR.SCN5A .PPARG.PTGS2.RXRA .PDE3A.Dpp4.MAPK14.GSK3B.
CXCL8.CDKN2.PIK3CG.CHEK1.PRKACA.PRSS1.MCL1.ADRB2.GABRA1.RELA.AKTI.
CCND1.BCL2.CDKNIA.EIF6.BAX.CASP9.KDR.TNF.JUN.IL6.AHSA1.CASP3.TP53.
BBC3.TEP1.MMP1.CCL2.PRKCD.PTGER3.FN1
PTGS1.DRD1.CHRM3.CHRMI1.ESR1.SCN5A.PTGS2.RXRA.PDE3A.ADRAIA.ADRAIB.
SLC6A3.ADRB2.SLC6A4.GABRA1.MAOB.PIK3CG.PRKACA .PKIA.CHR7
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AL
PTGS1.AR.PTGS2.BCL2.PRKACA .Dpp4.PIK3CG.PDE3A.PRSS1.NCOA2.NCOA1.APOD.
RELA.AKT1.VEGFA.FOS.BAX.MMP9.CASP3.TP53.HIF1A.FOSL1.FOSL2.CRK2.
CCNB1.MPO.AHR.IGF2.CYCS.ALOX12.NFATC1.TDRD7.EGLN1.NOX5.FABP5
AR.F10.PTGS2.PTPN1.TOP2A .Dpp4.PYGM.KCNMA1.PRSS1.NCOA2

5,7,2,5-
tetrahydroxy-8 , 6-

dimethoxyflavone

(HQ6)
carthamidin (HQ7) PTGS1.PTGS2.PRKACA
dihydrobaicalin_qt PTGS1.PTGS2.PRKACA

(HQ®)

eriodyctiol (HQ9) PTGS1.PTGS2.PIK3CG.PRKACA.NCOA2.PYGM

NOS2.PTGS1.NCOA2.SCN5A.F10.PTGS2.NOS3.RXRA.ACHE.ADRAIB.ADRB2.Dpp4.
F7.IGHG1.PRSS1
NOS2.PTGS1.AR.SCN5SA.F10.PTGS2.TOP2A.ESR2.Dpp4.CDKN2.PIK3CG.CHEKI.

salvigenin
(HQ10)
5,2',6'-trihydroxy-7,

8-dimethoxyflavone

PRSS1.NCOA2.KCNMAL

(HQ1D)

5,7,2',6'"- PTGS1.AR.PTGS2.Dpp4.PRKACA

tetrahydroxyflavone
(HQ12)
skullcapflavone I1 NOS2.PTGS1.SCN5A.KCNH2.AR.F10.PTGS2.NOS3.F7.KDR.CAC2D1.TOP2A .Dpp4-

(HQI3) PRSS1.IGHG1.NCOA2.NCOA1.KCNMA1

oroxylin A NOS2.PTGS1.AR.SCN5A.PTGS2.RXRA.PDE3A.ADRA1B.ADRB2.Dpp4.PIK3CG.
(HQ14)

PRKACA.PRSS1.NCOA1.NCOA2.PKIA.BCL2.IL6.CASP3.CRK2.CYP1A2.CCNB1.CDK7.
CYP2C9
NOS2.PTGS1.AR.SCN5SA.PTGS2.ESR2.Dpp4.PRSS1.CDKN2.CHEK1.PIK3CG.NCOA1
NOS2.PTGS1.ESR1.AR.PPARG.PTGS2.Dpp4.PYGM.MAPK14.GSK3B.CDKN2.PIK3CG.

panicolin (HQ15)
5,7,4'-trihydroxy-8-

methoxyflavone (H CHEK1.PRSS1.NCOA2
Q16)
neobaicalein NOS2.SCN5SA.KCNH2.ESR1.AR.PPARG.F10.PTGS2.F7.PTPN1.TOP2A .ESR2.Dpp4.
(HQ17 PYGM.GSK3B.KCNMA1.CHEKI.PRSS1.NCOA2
dihydrooroxylin(H PTGS1.SCN5A.PTGS2.RXRA.PDE3A.ADRAIB.ADRB2.NCOA1.PRKACA
QI18)
B-sitosterol PGR.NCOA2.PTGS1.PTGS2.PIK3CG.KCNH2.PRKACA.DRD1.CHRM3.CHRM1.SCN5A.
(HQ19

GABRA2.CHRM4.PDE3A.HTR2A.GABRAS5.ADRA1A.GABRA3.CHRM2.ADRA1B.
ADRB2.CHR2.SLC6A4.0PRM1.GABRA1.CHR7.JUN.BCL2.BAX.CASP9.CASP3.CASPS8.
PRKCA.TGFB1.PON1.MAP2
PGR.NCOA2.NR3C2.CHEK1.PRKACA
NOS2.PTGS1.AR.PPARG.PTGS2.PDE3A .Dpp4.PIK3CG.CDKN2
NOS2.PTGS1.SCN5SA.KCNH2.AR\F10.PTGS2.NOS3.F7.TOP2A .ESR2.Dpp4.PPARD.
NCOA2.PRSS1.KDR.NCOA1.KCNMAL

sitosterol (HQ20)
norwogonin(HQ21)
5,2'-dihydroxy-6,7,

8-trimethoxyflavone

(HQ22)
ent- PTGS1.ESR1.PTGS2.PRKACA.LACTB
epicatechin(HQ23)
stigmasterol PGR.NR3C2.NCOA2.ADHIC.IGHG1.RXRA .NCOA1.PTGS1.PTGS2.ADRA2A.SLC6A2.
(HQ24)

SLC6A3.ADRB2.LTA4H.PLAU.MAOB.MAOA .PRKACA.CTRB1.CHRM3.CHRM1,
ADRBI.SCN5A.HTR2A.ADRA1A.GABRA3.CHRM2.ADRA1B.GABRA1.CHR7
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coptisine(HQ25) NOS2.PTGS1.KCNH2.ESR1.AR.SCN5A .PTGS2.NOS3.PRSS1
bis[ (25)-2- SCN5A
ethylhexyl]
benzene-1,2-
dicarboxylate
(HQ26)
diop(HQ27) SCNSA.ADRB2.CHRM3
epiberberine(HQ28) NOS2.KCNH2.ESRI.AR.PTGS2.NOS3.RXRA .PRKACA.PRSS1.NCOA2.PDE10A
moslosooflavone ~ NOS2.PTGS1.PPARG.AR.SCN5A.PTGS2.RXRA.ESR2.GABRA1.Dpp4.MAPK14.GSK3B.
(HQ29) CHEK1.CDKN2.PIK3CG.PRKACA.PRSS1.NCOA1.KCNMA1.ADRA1B.ADRB2.CHR7

11,13-eicosadienoic
acid, methyl
ester(HQ30)
5,7,4'-trihydroxy-6-
methoxyflavanone(
HQ31)
rivularin(HQ32)

NCOA2

PTGS1.PTGS2.CA2.PRKACA.PRKACA.PTGS1.PTGS2.CA2.PIK3CG

NOS2.PTGS1.SCN5SA.KCNH2.AR\F10.PTGS2.NOS3.CA2.F7.KDR.RXRA.TOP2A.ESR2.

Dpp4.PRSS1.NCOA2.NCOA1.KCNMA1
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Fig.5 Compound-target-pathway network of XR-HQ in COVID-19
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Table 2 Molecular docking energy data

ZE A Re/ (kI mol™)

5 By MOL ID
ACE2 3CL
1 ent-epicatechin MOL000073 -33.94 -38.96
2 wogonin MOL000173 -31.84 -37.29
3 mairin MOL000211 -36.03 -37.71
4 (2R)-7-hydroxy-5-methoxy-2-phenylchroman-4-one MOL000228 -31.01 -35.19
5 B-sitosterol MOLO000358 -36.45 -36.03
6 sitosterol MOL000359 -35.20 -36.87
7 stigmasterol MOL000449 -36.87 -38.12
8 (+)-catechin MOL000492 -32.68 -40.22
9 norwogonin MOLO000525 -32.68 -38.96
10 5,2'-dihydroxy-6, 7, 8-trimethoxyflavone MOLO000552 -32.68 -34.77
11 CLR MOLO000953 -38.55 -36.03
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ZEA e/ (kI mol™)

FF5 By MOL ID
ACE2 3CL
12 coptisine MOL001458 -38.55 -40.64
13 bis[ (25)-2-ethylhexyl] benzene-1,2-dicarboxylate MOL001490 -27.23 -30.16
14 acacetin MOLO001689 -31.84 -38.12
15 11, 14-eicosadienoic acid MOL002211 -24.30 -23.46
16 glycyrol MOL002311 -36.03 -38.12
17 baicalein MOL002714 -33.40 -43.99
18 diop MOL002879 -28.49 -31.42
19 epiberberine MOL002897 -35.19 -36.03
20 5,7,2,5-tetrahydroxy-8 , 6-dimethoxyflavone MOL002909 -31.42 -34.77
21 carthamidin MOL002910 -34.77 -37.29
22 dihydrobaicalin_qt MOL002913 -33.10 -43.99
23 eriodyctiol (flavanone) MOL002914 -33.10 -38.12
24 salvigenin MOL002915 -32.68 -34.77
25 5,2',6'-trihydroxy-7, 8-dimethoxyflavone MOL002917 -31.42 -37.71
26 5,7,2',6'-tetrahydroxyflavone MOL002925 -31.84 -41.48
27 skullcapflavone I1 MOL002927 -33.93 -36.87
28 oroxylin A MOL002928 -32.68 -41.06
29 panicolin MOL002932 -33.52 -36.03
30 5,7,4'-trihydroxy-8-methoxyflavone MOL002933 -32.26 -39.38
31 neobaicalein MOL002934 -33.10 -34.35
32 dihydrooroxylin MOL002937 -32.26 -40.22
33 ziziphin_qt MOL003410 -38.96 -42.73
34 spinasterol MOLO004355 -38.54 -38.12
35 licochalcone B MOL004841 -31.84 -37.71
36 liquiritin MOL004903 -36.45 -40.64
37 glabridin MOL004908 -38.12 -39.80
38 phaseol MOL005017 -35.61 -43.15
39 gondoic acid MOLO005030 -22.62 -24.72
40 machiline MOL007207 -31.84 -36.03
41 moslosooflavone MOLO008206 -32.26 =-37.71
42 11, 13-eicosadienoic acid, methyl ester MOLO010415 -23.04 -21.36
43 estrone MOL010921 -32.26 -39.80
44 5,7,4'-trihydroxy-6-methoxyflavanone MOLO012245 -33.10 -41.90
45 rivularin MOLO012266 -31.84 -37.71
46 L-SPD MOL012922 -33.52 -37.29

RORE SN BV L 40 xR R R N 2
KEGG 73 #fr il 13 , A 1-- 3 B 25 %R 7 COVID-19 [
JE % 0T B8 9 M R 9% I RE H Y AGE-RAGE 15 5@
B OB R VERE IR A A A Z-17(IL-17D)
5 A B (3 [ HE dUOR D S5 A% B H ) A2
o T, AT I AREAEIERE S5 RIE R SRR qEACE2  EHH3CL

NS AR A B IE SIS, S 5 1L-17 Ee6 4FitiEE

15 5 JH B, 7T B8 IE I L% 28 E e B, a8 21 00 il 40 A Fig. 6 Molecular docking diagram
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