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Pharmacological mechanism and network pharmacology
research of Huashibaidu formula in treating COVID-19

LAT Qing-lai, LIANG Ai-wu" ,HE Miao-yi, HUANG Xiao-yu, WU Wei-yong

Ruikang Hospital Affiliated to Guangxi University of traditional Chinese Medicine ,Nanning 530011 ,China

Abstract: This article aims to explore the modern pharmacological study of Huashibaidu formula in treating COVID-19 and
apply the network pharmacology method to predict the mechanism of Huashibaidu formula in treating COVID-19. In order to
summarize the modern pharmacological study of Huashibaidu formula in the treatment of COVID-19 ,the literature and clinical
reports. were consulted. In order to obtain the main active compounds and corresponding targets of Huashibaidu formula, the
TCMSP database was applied. The Gene Cards database was used to obtain the disease targets of COVID-19. The STRING da-
tabase was used to construct protein interaction networks and the core targets were subjected to GO enrichment and KEGG
pathway analysis. Cytoscape3. 7. 0 software was used to construct compound-target networks. The core compound was molecu-
larly docked with SARS-CoV-2 3CL hydrolase and ACE2 receptor. The modern pharmacological studies have shown that Hua-
shibaidu formula have the effect of anti-inflammatory , anti-viral and immune-modulating. 261 traditional Chinese medicine tar-
gets,251 disease-related targets and 49 key targets were obtained by the intersection of drugs and disease targets. GO enrich-
ment includes 1 547 biological processes,29 cellular components and 86 molecular functions. KEGG pathway enrichment re-

sulted in 156 pathways related to COVID-19 (P <0.05) ,involving Kaposi’s sarcoma-associated herpes virus infection, human
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cytomegalovirus infection , influenza A ,IL-17 pathway, TNF pathway, AGE- RAGE pathway and other pathways. It is predicted

that the main core compounds are quercetin, luteolin, kaempferol , begonin, naringenin , B-sitosterol , baicalein, etc. ,which play

a key role in the entire network. The results of molecular docking showed that quercetin, luteolin , kaempferol had a good com-

bination with 3CL hydrolase and ACE2. This study reveals the characteristics of " Huashibaidu formula " in treating COVID-

19 " multi-component , multi-target , multi-channel" , which provide a reference for in-depth discussion of the mechanism of ac-

tion of Huashibaidu Decoction in the treatment of COVID-19.

Key words : Huashibaidu formula; COVID-19 ; pharmacology ; network pharmacology ; mechanism
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Table 1  Part of active ingredients of Huashibaidu formula

FoEH N1 TR HIR A= ] B F2tk
Herb MOL ID Molecule name OB(% ) DL
k¥ Ephedra MOL010788 Leucopelargonidin 57.97 0.24
MOL002823 Herbacetin 36.07 0.27
MOL000422 Kaempferol 41.88 0.24
MOL000098 Quercetin 46.43 0.28
MOL000449 Stigmasterol 43.83 0.76
MOL001755 24-Ethylcholest-4-en-3-one 36.08 0.76
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2:5% 1( Continued Tab. 1)
R T TRy IR A= W By
Herb MOL ID Molecule name OB(% ) L
MOL005190 Eriodictyol 71.79 0.24
MOL004328 Naringenin 59.29 0.21
751~ Almond MOL010921 Estrone 53.56 0.32
MOL010922 Diisooctyl succinate 31.62 0.23
MOL002211 11,14-Eicosadienoic acid 39.99 0.20
MOL002311 Glyeyrol 90.78 0.67
MO1004841 Licochalcone B 76.76 0.19
MOL005017 Phaseol 78.77 0.58
MOL007207 Machiline 79.64 0.24
MOL012922 1-SPD 87.35 0.54
HER Agastache rugosa MOL002879 Diop 43.59 0.39
MOL005890 Pachypodol 75.06 0.40
MOL005911 5-Hydroxy-7 ,4'-dimethoxyflavanon 51.54 0.27
MOL005916 Irisolidone 37.78 0.30
MOL005918 Phenanthrone 38.70 0.33
MOL005921 Quercetin7-0-B-D-glucoside 49.57 0.27
JEAM Magnolia MOL005970 Eucalyptol 60.62 0.32
MOL005980 Neohesperidin 57.44 0.27
GAR Atractylodes lancea MOL000173 Wogonin 30. 68 0.23
MOL000184 Nsc63551 39.25 0.76
MOL000186 Stigmasterol 3-0-beta-D-glucopyranoside_qt 43.83 0.76
MOLO00188 3B-acetoxyatractylone 40.57 0.22
MOL000085 Beta-daucosterol _qt 36.91 0.75
MOLO000088 Beta-sitosterol 3-0-glucoside_qt 36.91 0.75
MOL000092 Daucosterin_qt 36.91 0.76
MOL000094 Daucosterol_qt 36.91 0.76
F I Tsaoko MOL000073 Ent-Epicatechin 48.96 0.24
MOL000074 (4E,6E)-1,7-bis(4-hydroxyphenyl ) hepta4 ,6-dien-3-one 67.92 0.24
MOL000085 Beta-daucosterol_qt 36.91 0.75
MOL000088 Beta-sitosterol 3-0-glucoside_qt 36.91 0.75
MOL000096 (-)-Catechin 49.68 0.24
MOL000098 Quercetin 46.43 0.28
£ Pinellia MOLO001755 24-Ethylcholest4-en-3-one 36.08 0.76
MOL002670 Cavidine 35.64 0.81
MOL000449 Stigmasterol 43.83 0.76
MOL006936 10,13-Eicosadienoic 39.99 0.20
MOL006937 12,13-Epoxy-9-hydroxynonadeca-7 ,10-dienoic 42.15 0.24
K% Poria cocos MOL000275 Trametenolic acid 38.71 0.80
MOL000276 7,9(11) -Dehydropachymic acid 35.11 0.81
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2:5% 1( Continued Tab. 1)
R T THPER > IR A= W By
Herb MOL ID Molecule name OB(% ) L
MOL000282 Ergosta-7 ,22 E-dien-3beta-ol 43.51 0.72
MOL000283 Ergosterol peroxide 40.36 0.81
MOL000290 Poricoic acid A 30.61 0.76
MOL000296 Hederagenin 36.91 0.75
MOL000300 Dehydroeburicoic acid 44.17 0.83
K# Rhubarb MOL002235 Eupatin 50.80 0.41
MO1002251 Mutatochrome 48.64 0.61
MOL002259 Physciondiglucoside 41.65 0.63
MOL002260 Procyanidin B-5,3'-0-gallate 31.99 0.32
MOL002281 Toralactone 46.46 0.24
MOL002280 Torachrysone-8-0-beta-D-(6'-oxayl ) -glucoside 43.02 0.74
MOL002293 Sennoside D_qt 61.06 0.61
MOL002303 Palmidin A 32.45 0.65
MOL000471 Aloe-emodin 83.38 0.24
I Astragalus MOL000211 Mairin 55.38 0.78
MOL000239 Jaranol 50.83 0.29
MOL000296 Hederagenin 36.91 0.75
MOL000354 Isorhamnetin 49.60 0.31
MOL000371 3,9-Di-0-methylnissolin 53.74 0.48
MOL000378 7-0-Methylisomucronulatol 74.69 0.30
MOL000392 Formononetin 69.67 0.21
MOL000398 Isoflavanone 109.99 0.30
MOL000422 Kaempferol 41.88 0.24
MOL000439 Isomucronulatol-7 ,2’-di-O-glucosiole 49.28 0.62
MOL000098 Quercetin 46.43 0.28
E i1 Lepidia seed MOL002211 11,14-Eicosadienoic acid 39.99 0.20
MOL000296 Hederagenin 36.91 0.75
MOL000358 Beta-sitosterol 36.91 0.75
MOL003908 Cynotoxin 99.94 0.78
#7747 Red Peony MOL001918 Paeoniflorgenone 87.59 0.37
MOLO001925 Paeoniflorin_qt 68.18 0.40
MOL000358 Beta-sitosterol 36.91 0.75
MOL004355 Spinasterol 42.98 0.76
MOL000492 ( +)-Catechin 54.83 0.24
MOL006992 (2R ,3R) 4-methoxyl-distylin 59.98 0.30
MOL007003 Benzoyl paeoniflorin 31.14 0.54
MOL007004 Albiflorin 30.25 0.77
MOLO007014 8-Debenzoylpaeonidanin 31.74 0.45
MOL007022 EvofolinB 64.74 0.22
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2:5% 1( Continued Tab. 1)
FEH T THPER > IR A= W F2htk
Herb MOL ID Molecule name OB(% ) DL
MOL007025 Isobenzoylpaeoniflorin 31.14 0.54
MOL002883 Ethyl oleate (NF) 32.40 0.19
MOL005043 Campest-5-en-3beta-ol 37.58 0.71
H#  Licorice MOL005012 Licoagroisoflavone 57.28 0.49
MOL004948 Isoglycyrol 72.67 0.59
MOLO00098 Quercetin 46.43 0.28
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Fig. 2 Protein-protein interaction network of Huashibaidu formula
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Table 2 Molecular docking of 3CL hydrolase and ACE2 with active components in Huashibaidu formula

254 fE Affinity (kcal/mol)

HEY) TR Gy
Composition Molecular formula Molecular mass( g/mol ) 3CL 7K fift fitg 1A Bk AL 1T

3CL hydrolase ACE2
i fz & Quercetin C15H1007 302.25 6.57 8.21
AJREE Luteolin C15H1006 286.24 6.94 7.82
111251} Kaempferol C15H1006 286.25 7.25 8.52
RFRES CaCO4 CaH4068 100. 09 3.68 3.62
WUCHRH Lopinavir C37H48N405 628.8 5.85 8.25
Fi {37545 Remdesivir C27H35N608P 602.58 6.78 7.56

3
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7 WEMEFZOEELEY S 3CLKEEACE2 B9 FIf#EEX
Fig. 7 Molecular docking diagram of 3CL and ACE2 with core compounds of Huashibaidu formula
TE: AL RS 3CLOK#RE ;B RFRREZE 5 3CL /KRS ; C: LLZS By 5 3CLKARAS; D Mt R 5 ACE2;E RBREEER 5 ACE2;F. L& S
ACE2, Note: A :Quercetin-3CL hydrolase ; B: Luteolin-3CL hydrolase ; C ; kaempferol-3CL hydrolase ; D ; Quercetin-ACE2 ; E : Luteolin-ACE2 ;
F: kaempferol-ACE2.
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B R EBAE A AR U B R g R A 2
VER, A AL 32 2 PR 35 32 1R 2 & W) A g if
NG, T S BORTEAET . KRR R BA BN
B JHR PUAA SR SCTT THAE L, AH G S it 5 52
5 F A AR 2 AT a0 R SR BE I F o ORI,
e B 0 A A B 2L ) B S A R IR B
LI 1y fig 38 2o B Ik MAKP  NF-xB 4538 5 1) 7% Mok
Pl TNF-o  IL-18  IL-6 25 B AH 56 98 5E I+ F 1k 7K
R FIFLR AN o DU AR P AMA R
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J T 2B AT R UL TR AR B T iR
7 COVID-19 Wy o B hilt, F HE 2 10 — ok G
Y5 SARS-CoV-2 3CL /K fift fif§ S2 ACE2 Z AR #4747
FXTHE ., TMESE & B, SARS-CoV-2 J&—Ff RNA i
P s, Hom ik 3CL K i il , 458 2 & il il 2 R &
PRI BE & (1, 1T SARS-CoV-2 3k A 15 E 41
it 5 AR A 10 A R K B Bl 2 (ACE2) s2 4R
I, 3 3 Hi ] SARS-CoV-2 3CL /K f i f2 ACE2 3%
WHBEEEMNE L. WIHEZ A REAHER Ok E
T M R 3R OR R LR (I Bk & 5 SARS-
CoV-2 3CL /K i Titi #1 ACE2 Y4 ® iy 454, il i
AL VE K 5 B vE COVID-19 =24 i L i, 1t
Hb M 2R R R E IS 4 A e BH X IR 2

WEVCIRT Ea sy AR T Wi He i, i — ik
WAL IR EE 15 P A 5 3CL K il S ACE2 3244
HA RE55 15

J TR W 7 iR YT COVID-19 73 1 #L
i, FHI A OC B H0 A IL6 . MAPKS | MAPKI |
IL1B RELA %, 584, 1L6 \IL1B #£ RT-PCR Al
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F % /% ( mitogen-activated protein kinase, MAPK) %
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IREERL T HOME ™ 0 RELA J2 NF-xB [ 5%
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M GO AW F B AL 4R R AR MG T 1R YT
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AGE-RAGE 8 45 , Horb -8 95 75 [G AR AH DGR 80
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