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Abstract: Objective To explore the pharmacodynamic substances and mechanisms of Huagai San for treatment of
Coronavirus Disease 2019. Methods The active components of Huagai San were searched from the TCMSP, TCM
database@Taiwan, and Chemistry Database using oral bioavailability (OB) and drug likeness (DL) as the criteria.
The potential targets of Huagai San were searched by TCMSP and mapped with coronavirus in Genecards database.

KisHEA: 2020-07-13

EEE: kK, YW, W, SPTRIN, B . S T2 AR S AR . Email: zycl1199@126.com, SBAEIEH : B/0HT,
o, WS, BTN, BFSErm . BAEER T EZ PG, Email: lsy1199@126.com. 1EiG, B, #HAZ, W5 hIGEL S 2R
WF5% . Email: szwzz001@163.com.,

HEETH: EEARF¥ESTH (81603669) ; | A4 A RFL #3401 H (2018A030313995, 2018A030313373) 5 IRII T AL H 3+ % Wi H
(JCYJ20180227175929767) ; Wemg h EEZGHARAL L3 (2020B1111120003) 5 I “BEy7 TAE =4 TR (nl 32p+) Wi H (SZSM201612049)



P AL LI RBIL2021F4 A F32EF 40 . 485 -

The STRING platform was used to analyze the protein—protein interactions (PPI) between the potential targets and
ACE2. Cytoscape 3.7.2 software was used to create a components—targets network and PPI network. DAVID database
was used to perform Gene Ontology (GO) function enrichment and Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway analysis. The main active components were verified by molecular docking with ACE2, 3CL
hydrolase, Spike and PLP. Results A total of 195 active compounds including Quercetin, Glycyrrhizic acid,
Naringenin, Licochalcone a, Tangeretin, Nobiletin, 1-Methoxyphaseollidin, Glepidotin B, Sanggenone, (+)-
catechin; and 191 targets including 44 anti- COVID — 19 targets, such as PTGS2, PPARG, NOS2, DPP4,
MAPK14 were obtained. GO function enrichment analysis found that 151 biological process items, 33 cell
composition items, and 48 molecular function items were affected by Huagai San involving inflammation response,
apoptosis process regulation, and MAPK cascades. KEGG enrichment analysis showed that 98 signal pathways were
enriched including Hepatitis B, TNF signaling pathway, NOD-like receptor signaling pathway, Toll-like receptor
signaling pathway, Influenza A, etc. 87, 47, 46 and 48 compounds in Huagai San had scores greater than 5 in
docking with COVID- 19 core targets ACE2, 3CL hydrolase, PLP and Spike protein. Hesperidin, Naringin,
Amygdalin and Gancaonin H had good affinity with ACE2. Hederagenin and Jaranol had good affinity with 3CL
hydrolase. Hesperidin had good affinity with Spike. Neochlorogenic acid had good affinity with PLP. Conclusion The
active components in Huagai San may have a therapeutic effect on COVID-19 through binding with ACE2,
3CL hydrolase, PLP and Spike protein to act on targets such as PTGS2, NOS2, DPP4, MAPKI14, IL-6,
TNF, 1L-1B, CCL-2, CXCL8, IFNG, so as to regulate multiple signal pathways involving inflammation and
immunization in the treatment of COVID-19.
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Table 1  Molecular docking scores of potential active ingredients of Huagai San and core targets of new coronavirus pneumonia

ACE2(114L) 3 CL(6lu7) Spike(6M0J) PLP(40VZ)
b OO e amwy S i B e wmmp S
Ritonayvir 1223 JifEZ Ritonavir 645 HIfkZy Ritonair 646 FIEZ)  Ritonavie 745 P
Lopinavir 691 P2 Lopinavir 941 Mtz Lopinavir 670 FH:ZS  Lopinavir 621 FHEZ
Remdesivir 9.16 PHMZS  Remdesivir 6.19  MHZ Remdesivir 787 PHPEZS Remdesivir 6.09  FHEZ
Chloroquine 647 B2 Chloroquine 640  I¥EZ Chloroquine 520 IFEZS  Chloroquine 6.89 FHEZ
Hydroxychloroquine 1022 [I#:25  Hydroxychloroquine 757 W Hydroxychlorogquine 732 WMEZ Hydroxychloroquine 716 M2
Hesperidin 1220 CP, MH Hederagenin 6.74 FL Hesperidin 1121 CP, MH Neochlorogenic acid 7.88  SBP
Naringin 1080 CP, GC Jaranol 6.55 GC 6-prenylated eriodictyol 751 GC 8-prenylatederiodictyol ~ 7.34  GC
Amygdalin 1048 XR 8-prenylatederiodictyol 649 GC (Gancaonin B 7.18 GC Glyasperin C 732 GC
Gancaonin H 1033 GC Isorhamnetin 642 GC Glyasperin B 704 GC Gancaonin H 728 GC
Licoisoflavone B 971 GC Licochalcone G 631 GC Gancaonin H 6.74 GC Licoricone 716 GC
(Gancaonin B 964 GC Licochalcone A 6.30 GC Pachymic Acid 6.05 FL Glyasperin B 652 GC
(=)-Medicocarpin 9.63 GC Quercetin 6.18 GC. SBP, MH Citromitin 6.03 CP Amygdalin 649 XR
Liquiritin 9.50 GC. XR Glyasperin F 6.10 GC Taxifolin 6.5 MH Naringenin 640 CP, MH, GC
Euchrenone 9.18 GC Moracin C 6.03 SBP Isolicoflavonol 6.51 GC Licocoumarone 6.39 GC
Licopyranocoumarin 9.14 GC Naringin 586 CP, GC Eurycarpin A 645 GC Dehydroglyasperins C 6.33 GC
Licochalcone G 8.86 GC Amygdalin 585 XR (+)-Leucocyanidin 6.25 MH Gancaonin G 6.30 GC
Pectolinarigenin 8.85 MH Glyasperins M 571 GC Hederagenin 6.24 FL Eurycarpin A 6.25 GC
Glabridin 8.61 GC, XR Euchrenone 570 GC Euchrenone 6.18 GC Delphinidin 6.21 MH
Dehydroglyasperins C~ 8.61 GC Pectolinarigenin 567 MH Naringin 6.17 CP, GC Glepidotin A 6.17 GC
Arachidonic acid 848 7SZ Liquiritin 5.59 GC, XR 3-Hydroxy-4'~0-Methylglabridin 6.10 GC Sanggenone H 6.09 SBP

W MH NRRED; ZSZ W91 XR NAIT; CP MIMEE; SBP NZEEK; FL AIRE; GC NH
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