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Network pharmacology study of Yingiao Jiedu Soft Capsules in treatment of
COVID-19
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Abstract: Objective To explore the mechanism of Yingiao Jiedu Soft Capsules in the treatment of coronavirus disease 2019
(COVID-19). Methods The interactions between 1 418 compounds of Yingiao Jiedu Soft Capsules and 48 inflammatory target
proteins related to COVID-19 were analyzed by molecule docking. The drug-target network was established to clarify the active
compounds and potential targets. Results The network analysis suggested 50 active compounds of Yingiao Jiedu Soft Capsules,
which were mainly flavonoids and triterpenoids, and 37 potential targets, mainly including MTOR, JAK3, ACE, ACE2, PIK3CA,
TNF, AKT2, and MAP2K1. The results of molecular docking exhibited that forsythiaside and vitexin 2”-O-rhamnoside had good
affinity with SARS-CoV-2 3CL hydrolase, and glycyrrhizic acid had good affinity with ACE2. Conclusion The molecular
mechanism of Yingiao Jiedu Soft Capsules for COVID-19 may be involved in interfering SARS-CoV-2 replication and regulating the
expression of inflammatory signaling pathway and the secretion of inflammatory cytokines.

Key words: network pharmacology; Yingiao Jiedu Soft Capsules; COVID-19; active components; mechanism of action;
forsythiaside; vitexin 2"-O-rhamnoside; glycyrrhizic acid
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Fz 1 COVID-19 RIEMHXIEASER
Table 1 Protein related to COVID-19

HEA ey PDB ID
ACE angiotensin-converting enzyme P12821
ACE2 angiotensin-converting enzyme 2 Q9BYF1
IL2 interleukin-2 P60568
TNF tumor necrosis factor P01375
CCL5 C-C motif chemokine 5 P13501
CD209 CD209 antigen QINNX6
ADAM17 disintegrin and metalloproteinase domain-containing protein 17 P78536
BRD2 bromodomain-containing protein 2 P25440
MERTK tyrosine-protein kinase Mer Q12866
RNASE?2 non-secretory ribonuclease P10153
FN1 fibronectin P02751
MAPK14 mitogen-activated protein kinase 14 Q16539
P0O7711 cathepsin L1 P0O7711
BCL2L1 Bcl-2-like protein 1 Q07817
B2M beta-2-microglobulin P61769
ANPEP aminopeptidase N P15144
GAPDH glyceraldehyde-3-phosphate dehydrogenase P04406
MAPK1 mitogen-activated protein kinase 1 P28482
PPIA peptidyl-prolyl cis-trans isomerase A P62937
HLA-A HLA class | histocompatibility antigen, A-2 alpha chain P01892
HLA-B HLA class | histocompatibility antigen, B-27 alpha chain P03989
HLA-DRB1 HLA class Il histocompatibility antigen, DRB1-1 beta chain P04229
JAK1 tyrosine-protein kinase JAK1 P23458
JAK3 tyrosine-protein kinase JAK3 P52333
JAK?2 tyrosine-protein kinase JAK2 060674
GRB2 growth factor receptor-bound protein 2 P62993
RAF1 RAF proto-oncogene serine/threonine-protein kinase P04049
PIK3R1 phosphatidylinositol 3-kinase regulatory subunit alpha P27986
PIK3CG phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit gamma isoform P48736
PIK3C3 phosphatidylinositol 3-kinase catalytic subunit type 3 Q8NEB9
PIK3CA phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit alpha isoform P42336
AKT1 RAC-alpha serine/threonine-protein kinase P31749
AKT2 RAC-beta serine/threonine-protein kinase P31751
MTOR serine/threonine-protein kinase mTOR P42345

HIF1A hypoxia-inducible factor 1-alpha Q16665
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g1
R AR PDB ID
ARNT aryl hydrocarbon receptor nuclear translocator P27540
IRAK4 interleukin-1 receptor-associated kinase 4 QINWZ3
S1PR1 sphingosine 1-phosphate receptor 1 P21453
PDPK1 3-phosphoinositide-dependent protein kinase 1 015530
MAP2K1 dual specificity mitogen-activated protein kinase kinase 1 Q02750
MAP3K7 mitogen-activated protein kinase kinase kinase 7 043318
TGFBR1 TGF-beta receptor type-1 P36897
CRP C-reactive protein P02741
EGFR epidermal growth factor receptor P00533
CASP8 caspase-8 Q14790
FLT1 vascular endothelial growth factor receptor 1 P17948
MAPK3 mitogen-activated protein kinase 3 P27361
IGF1R insulin-like growth factor 1 receptor P08069
UnidiBhass UNPD138291
UNPB0SS5, ot nio UNRDB4661 UNPD162512 UNPD19#WD272%WD‘GDMB
UNPD110926 N UNPDH6541UNPD145514)NPD“250UNPD“BQ;JDNPDB7938
UNPD111311 UN 387} NPDB0127 UNPD156740
e 'UN?D“’ .‘é N uNngAséJN;’::;Z::nmﬁLmﬁaﬁuawng%ﬁagiz
UNRD116103 O UNPDB300  UNPDB2440 UNPDS4114 unpna-rmguNPDziA:mam S~ UNPD1211¢"NPRIE6T2 NpDga s
UNPD109266 L, Jht UNPD18TAMPDI3734 " ™\ ohonggss UNPDIBB33S npD49as
JNPD113381PD 111052 UNPD21608 UNPD42500 UNPDSG442 UNPD118360UNPD 1814202 NPD199231
oneliee IGFIR PIKACG FN1 HLADRB1 ~ TGFBR1  ADAM17 UNPDSDTLPDMNMM UNPD127 S UNPDY RIS 185775
UNPDB5385 e G A N == . UNPDS46BINPD3325
UNPD77313 UNPDB7920 MAPK1 JAK3 FLT1 AGE MAP3K? JAK1 UNPD154063UNPD26780
UNPDI5HINPDTAT 10 UNPD34624 uNPD186767 UNPD1734:4
unil e R RNASE2 GAPDH HLA-A MERTK JAK2 N UNPD162489 UNPD40422  UNPD203843)pn3gant
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UNPD7B053 UNPOSTE0S UNPD141830UNPDIB7MNPD21378 |\ oreaoees  UNPDI31524  UNRDAG9ST
UNPD92958 |\ ppasads UNPDI712  BRD2 AKT2 PO7711 MAP2ZK1 MTOR PIK3R1 UNPD167707 UNPD186133  <NPD167210
UNPD99330 UNPDB5511 UNPD132088 FO22120 UNPDS5126  UNPD32236UNPD142042
IRAKS HLA-B BCL2L1 TNF PIK3CA RAF1 MPD”%"%SD‘“B“ UNPD148896 UNPD1721
Ll L UNPD171801 UNPD25353
MAPK14 UNPD13|2AUYNPD1BALTIQIDPDSE\553
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The circles represent the targets, the squares represent the herbs and the diamonds represent the compound

1 #Y-8BEAMLSE
Fig.1 Drug-target protein network
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x2 MEERSHIES
Table 2 Target protein with higher degree
FE[A 44 B LU SR i PDBID J& ¥
MTOR serine/threonine-protein kinase mTOR P42345 45 0.1702
JAK3 tyrosine-protein kinase JAK3 P52333 24 0.0424
ACE angiotensin-converting enzyme P12821 18 0.0633
ACE2 angiotensin-converting enzyme 2 Q9BYF1 16 0.0425
PIK3CA phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit alpha isoform P42336 11  0.0185
TNF tumor necrosis factor P01375 11 0.0229
AKT2 RAC-beta serine/threonine-protein kinase P31751 10 0.0154
MAP2K1 dual specificity mitogen-activated protein kinase kinase 1 Q02750 10 0.0127
x3 MEERSHELEY
Table 3 Compounds with higher degree
UNPD ID CAS (RRELVEL S i3 g 2kt
UNPD114849 / loniflavone 11 00532  fhiE
UNPD76053 27785-15-5 auroxanthin 9 00423 H=
UNPD177190 464-98-2 pseudotaraxasterol 7 00273  HH
UNPD22120 10376-64-4 isoglabrolide 7 00305 HH
UNPD125061 10401-33-9 glabrolide 6 00182  HH*
UNPD152915 49619-87-6 4'-0-methylochnaflavone 6 00324  HH
UNPD7714 / 3p-acetyl-20,25-epoxydammarane-24a-ol 6 00121  fHfE
UNPD181420 84104-80-3 desoxo-glabrolid-acetate 5 00146  H=
UNPD31779 50276-96-5 ochnaflavone 5 00222  &HRiE
UNPD49346 50868-51-4 sigmasta-4,22-dien-3,6-dione 5 00188  H=
UNPD56442 1059-14-9 taraxasterol 5 00131  H=
AR R E

/-not searched
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Fig. 2 Molecular docking pattern of forsythiaside, glycyrrhizic acid, and vitexin 2"-O-rhamnoside with Mpro and ACE2
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