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Abstract: Objective To explore the main active components, key targets and signaling pathways of Qingfei Dayuan Granules in
treating of COVID-19 based on network pharmacology and molecular docking. Methods TCMSP, ETCM and YATCM databases

were used to search the chemical constituents of Qingfei Dayuan Granules, and the threshold values of OB > 30% and DL >
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0.18 were used to screen the potential active compounds. SIB and STITCH databases were used to query the targets corresponding to
the active compounds, and the PPI network and network topology parameters were obtained by using STRING database. Cytoscape
3.6.0 was used to screen the hub targets. The key targets were analyzed by Gene Ontology (GO), the Kyoto Encyclopedia of genes
and genomes (KEGG) pathway enrichment and tissue enrichment using DAVID 6.8 software. The molecular docking was performed
by AutoDock Tools 1.5.6 software. Results A total of 251 active compounds and 1 037 targets were obtained, 107 key targets and
185 corresponding compounds were screened. The key targets involved ESR1, AR, EGFR, KDR, MMP2, and 52 genes were
coexpressed with ACE2. The results of GO function enrichment analysis showed that Qingfei Dayuan Granules mainly regulated the
biological processes of cell surface signaling transduction, molecular function, phosphorylation and transcription. KEGG pathway
enrichment mainly involved chemokine signaling pathway, T cell receptor signaling pathway, B cell receptor signaling pathway,
natural killer cell mediated cytotoxicity and Toll like receptor signaling pathway. The results of tissue enrichment showed that the key
gene expression sites were mainly in lung and epithelial cells, involving a variety of immune cells, such as T cells, B cells,
lymphocytes, etc. Molecular docking showed that the compounds with good binding power to SARS-CoV-2-RBD-ACE2 complex in
Qingfei Dayuan granules were mainly come from Bupleuri Radix, Codonopsis Radix, Anemarrhenae Rhizoma, and Glycyrrhizae
Radix et Rhizoma. Saikosaponin, glycyrrhizic acid, anemarsaponin had good binding power with SARS-CoV-2-S-RBD-ACE2, which
may be potential active components against SARS-CoV-2. Conclusion Qingfei Dayuan Granules has the characteristics of
multi-components, multi-targets and multi-pathway regulation. Saikosaponin, glycyrrhizic acid, and anemarsaponin may be the
potential active components against SARS-CoV-2. The mechanisms of its treatment against COVID-19 may be related to the
regulation of the co-expressed genes with ACE2, inhibition of inflammation and immune related signaling pathways, and the
destruction of the complex structure of SARS-CoV-2-S-RBD-ACE2.

Key words: coronavirus disease 2019; Qingfei Dayuan Granules; network pharmacology; molecular docking; angiotensin converting

enzyme II; spike glycoprotein; saikosaponin; glycyrrhizic acid; anemarsaponin
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Table 1 Basic information of active compounds in Qingfei Dayuan Granules

it s wEY X TR OB/% DL
St MOLO13187  EEWH % (cubebin) 356.40 57.13  0.64
MOLO004644 sainfuran 286.30 79.91 0.23
MOL004718  o-J % {# (a-spinasterol) 412.77 4298  0.76
MOL000449 B (stigmasterol) 412.77 43.83 0.76
MOL004702 %42 1F C (saikosaponin C) 943.26 3050  0.63
X MOL002934  #HEHE (neobaicalein) 37437 10434  0.44
MOL002932 %30 I (panicolin) 314.31 7626  0.29
MOLO012246 5,7,4'-trihydroxy-8-methoxyflavanone 302.30 74.24 0.26
MOL002927 3% 3 11 (skullcapflavone 11D 374.37 69.51 044
MOL002714  #% 3% (baicalein) 270.25 3352 0.21
FE  MOL006957 (35,65)-3-(benzyl)-6-(4-hydroxybenzyl) piperazine-2,5-quinone 310.38 46.89 0.27
MOLO006967 B-D-ribofuranoside, xanthine-9 284.26 44.72 0.21
MOLO000358  B-%+ /i (B-sitosterol) 414.79 3691  0.75
%% MOL002140  HFEHL (perlolyrine) 264.30 6595  0.27
MOL005321  HEAIZER A (frutinone A) 264.24 65.90  0.34
MOLO008400  HEAMR (glycitein) 284.28 5048  0.24
MOL008397  Z[¢F R (daturilin) 436.64 5037  0.77
JRZE  MOL007179  EHKERZBEE (linolenic acid ethyl ester) 306.54 46.10  0.20
MOLO007165 10a-cucurbita-5,24-diene-33-ol 426.80 44.02 0.74
MOL007175 karounidiol 3-o-benzoate 544.89 43.99 0.50
BEHE MOL000004  JRAER & B1 (procyanidin B1) 578.56 67.87  0.66
MOLO000073  #JLZX#% (ent-epicatechin) 290.29 4896  0.24
MOL010485  — 1Tk TG (EPAD 302.50 4566 021
FH MOL000074  (4E,6E)-1,7-bis(4-hydroxyphenyl) hepta-4,6-dien-3-one 294.37 67.92 0.4
MOL000096  (-)-JLZEZE [(-)-catechin] 290.29 49.68 024
MOLO000085  B-#HZ h3& (B-daucosterol qt) 414.79 3691  0.75
JEAN MOL005970  #%RFiHEE Ceucalyptol) 266.36 60.62  0.32
MOLO005980  #i#5 7 1F (neohesperidin) 302.30 5744 027
HBE MOL000483  (Z)-3-(4-hydroxy-3-methoxy-phenyl)-N-[2-(4-hydroxyphenyl)ethyl] 313.38 11835  0.26
acrylamide
MOL000631 & lEZ (coumaroyltyramine) 283.35 11290  0.20
MOLO000546  ZFi%2170 (diosgenin) 414.69 80.88  0.81
MOLO004541 F06EEAF E (anemarsaponin E) 935.24 30.67  0.86
MOLO004492  %§3%Jii (chrysanthemaxanthin) 584.96 3872 0.58
M7 MOL001918  #AjZj# (paconiflorgenone) 318.35 8759  0.37
MOL001925  AjZjH 7t (paeoniflorin_qt) 318.35 68.18  0.40
MOL001928  AjZAHSE JC Calbiflorin_qt) 318.35 66.64  0.33
MOL000422 1125/ (kaemferol) 286.25 41.88 0.24
HE MOL002311  HEE) (glycyroD 366.39 90.78  0.67
MOL004990 7,2' 4'-trihydroxy-5-methoxy-3-arylcoumarin 300.28 83.71 0.27
MOL004905  H®FHFEZE (licopyranocoumarin) 384.41 80.36  0.65
MOL004891  H¥Z (shinpterocarpin) 322.38 8030  0.73
MOL005017  phaseol 336.36 7877 0.58
MOL004810  fIEHH®ZEF (glyasperin F) 35438 7584  0.54
M FZ  MOL005815  FriEER (citromitin) 404.45 86.90  0.51
MOL005828  JI[fiZ % (nobiletin) 402.43 61.67  0.52
JEEL MOLO013287 B J S.{X88 (physovenine) 262.34 10621  0.19
MOLO013288 MR-k (picralinal) 366.45 58.01  0.75

MOL000492  (+)-JLZKZ [(+)-catechin] 290.29 5483 024
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Fig. 2 Traditional Chinese medicine-compound-target network map of Qingfei Dayuan Granules
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Fig. 3 Enrichment analysis of GO (A) and KEGG pathways (B)
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Table 2 Binding energy value of compounds in Qingfei

Dayuan Granules

wEY 2 ghifrig/(kJ-mol™)

SR C CasH780138 —32.21
MR B Ca6H73019 —28.42
FIERRT B CasH74013 —18.67
LEiH BT B3 Ca3H72014 —27.53
HHER C4He2O16 -23.73
Ll 25y Ci5H1006 -15.35
WEH 1 C29H42013 —20.14
SR F CasHs0O17 —23.35
WER Ci5H100s -16.73
I H R CaoHs603 -18.24
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Fig. 5 Diagrams of interaction between SARS-CoV-2-S-RBD-ACE2 complex and saikosaponin C, glycyrrhizic acid and

anemarsaponin B
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W) NSz B/ NIz TR AR AT RE
27, BEIEIEIR . RIS, iR 2.
I [ DR ] i 24432 W UE Nk 22 FH 16 97 R A
Wi PFIR RS THA RGN KoL L RS
W, IEARIT R I02), HEER R Ak, MR
R COVID-19 HIGAREI, LE T HkFIRE
SEEH R T IR A SRR, 2 A, e
At SRR M AR HATiZ
7T Z A FIRIKRIEST COVID-19. AHF 52T M
LRI 73 T RHAOR, RGH o 1T A R
BURLIAIT COVID-19 [ 53 T .

M R 88 e o i s JEURURE 13 e 2 1 i
PERCT EATIZ 08, 183 251 MEMAEY, XN
1037 AN #EkR, Gkt 107 AN CHESEFR . BT g
25-RERR-TEPE T 26, ORI PEAL & ) 32 B IR
TH®E, 3, w2, S, JBE. BN LE
S a2 MEY, MHE RSP T A
2 1 MBI R 2 AEERR,  [F—fEbR
AL NEANERE G, SRR T 2 . ZEE
MEVERFR . GO ThResE &£ kI, 1EMEIR
WKL T HRTE I R EE N MR TG ST T
Dise. ERRAL AL A R TR .
KEGG il & &M k Iz 5 07 £ 2R EE 1
&5 IEE (chemokine signaling pathway). T 4i}fI5Z
R155 8@ E (T cell receptor signaling pathway). B
g0 My 5z AR {5 5 1 B (B cell receptor signaling
pathway). HIRARGIAHIEN S EE (natural
killer cell mediated cytotoxicity) FI Toll 52 {41/5 5
JH# (Toll-like receptor signaling pathway), iX%&{5
T G N E B R R SIEARDS, Ul IS A
B JFRURIGT COVID-19 677 AT fE A2 JH I i 15 X 2545
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IZHZVE S AT R I, TR EEU AR 2 230 |-
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T 4l h 2RIk

HriHAE KA A R L, SARS-CoV-2 S
W 2R G S IE T 1) 2 AN AR AT B 48
N AL AN AT DL SE 4 BE L 25 N AN AR 21,

LA SARS-CoV-2 52444 ACE2, iR H 5 ACE2
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LT CD8 T LA 4 Bl CD4 T 40 f ki B
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T SARS-CoV-2 K1) S & 5 A& ACE2 &A1)
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AN, JE ik JFE R T A 52 AN
ACE2 W3R Rk, I i S ok n] g s
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ACE2 456 -

S B AAFNRIFREE [ (spike glycoprotein),
A T SARS-CoV-2 4=, A B 5K M i th
SARS-CoV-2 S HEHV=RMILEMAE, BAHAE
21 1 300 Z2AEER, Hd A 300 242
MR T AR LS G AR, B S S E Y5 ACE2 #Hi%E
SEIH T . S BT SARS-CoV-2 B4 N
B, ACE2 WIAHY TR s R bR BB, 5o —
HE A 1B E SR TIFRE, TR N
il SARS-CoV-2 &G NA 7 0. Rk, AHF 5Tk
3 il ik JE kL 5 P A &5 SARS-CoV-
2-S-RBD-ACE2 #4773 X4 o a8 i AH O STk A& 0
SR 2 FnBE HESE R ARIE G SR R,
Forp B AR PR R E R 2, A H R
FISE S A 000&E R ASHIE 70 45 & 0 2% 25 7 2 0 vk
IAA W LA B DG SR 7T, B 56 M G453
MEATF R Wik PRI, SeH.
FEE S AH RSN 2 BE A S 5 A6
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