¢ %% Chinese Traditional and Herbal Drugs 35 51 % % 981 202045 A + 2283+

oS

ETMEHIEF 55 FEGENRNESR AT SR RS
(COVID-19) HYERLEHS53E MM 553

& kbl A mtl2, BEEl g4aRIAL BBl IRl Akl
1 VARGPEZ R, R MM 450046
2. T RGHEEZ R RN E 2B VA A AL R G0 G, RS M 450000

7 E: BW RAMSLAILE S50 B8 R o AR 2 R BT # AU Rm 8 2 (COVID-19) B E/E FRIMLE] 5
PERLSY o ik 5B TCMSP 88 B R B AR B IR ZE 20 A AR AR . JEbl. JERM. AR, IO e, SifFss, oW, HE
WAk 2 B4 FOVE FH#E i, i Swiss Target Prediction Zi# eI BRI REMEN O MIBE S, DL “FIRI%EE (coronavirus)” “Jifi 4%
(pneumonia)” “IZm% (cough)” “ & (fever)” JyiG & i #E GeneCards A OMIM i 2 e R MR 8 55 . 31T Uniprot
Bl PEAS IR 440K, IR R I B S5 o e s ze E, HEMTIZ ) Cytoscape 3.7.2 B4 #4) 4 HR 2444 & 47 -8 1 0 265 1A T T A
1k, @it DAVID #¥E PEiEAT GO Thie & 40T Al KEGG @ i & 4, TUMAZ 40 s E AL, FRehlmk g & <e K
TAIRAL . REB T E S 5H ARG % (SARS-CoV-2) 3CL /KfFBF#EAT X, RIS A& Ae i/ NORT 5 M aY 5 1M
BEICREILEE 1 (ACED) AT H . R TH-IEW-FSMEEE T 8 Fidzy, 157 MbA WA A 260 4, K
HERN S S K PTGS2. ESR1. AR %, GO LRt E &£ T 215 H 393 A~ (P<<0.05), KEGG i & &/ it /53] 139 %15
G, TSR RN 6-(3-F NI M-2-TE A4 N8Ik [2,1-b] MEMRMR-12-BA. U4t IR, KR PR A R . WER
K RN H B 5 B el 5 AMZ O AL A5 SARS-CoV-2 3CL /K fildfils & ACE2 45 & BEHETFEAL 2225/ 456 B XA
JRFEF L S YIREE T 5 SARS-CoV-2 3CL 7K fii#lil )¢ ACE2 Z5-G1FH T PTGS2. ESRL. AR FHHE fUi ™7 N B4 s 2586 4L
RGP AR SR R AR IL-17 5 5B 5 @ N S R 58T COVID-19 1R

KRR MBI, BRI, FIAUERmE R TR 6-3-%WIWE-2- WAL 1) Wk [2,1-b] MEMERK-12-F7;
T AP KRB AT DGR R i

FEDHES: R2855 NHEREE: A XEHS: 0253 - 2670(2020)09 - 2283 - 14

DOI: 10.7501/j.issn.0253-2670.2020.09.002

Investigation on mechanism and active components of Shufeng Jiedu Capsule in
treatment of COVID-19 based on network pharmacology and molecular docking
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Abstract: Objective To explore the novel coronavirus disease 2019 (COVID-19) treatment mechanism and active ingredients of
Shufeng Jiedu Capsule by network pharmacology and molecular docking. Methods TCMSP databases were used to search the
chemical composition and target of Shufeng Jiedu Capsule, which was composed of lIsatidis Radix, Polygonum cuspidatum,
Forsythia suspensa, Phragmitis Rhizoma, Patrinia, Verbena officinalis, Bupleurum chinense, and Glycyrrhiza uralensis. The Swiss
target prediction database was used to remove the target with possibility of 0. The corresponding targets of the disease were searched
in the GeneCards and OMIM databases with the key words of “coronavirus”, “pneumonia”, “cough”, and “fever”. Through the
UniProt databases to correct the name of the target point, take the intersection of Shufeng Jiedu Capsule and the disease target point,
then use the software of Cytoscape 3.7.2 to build the network of traditional Chinese medicine-compound-target for visualization,
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through DAVID databases to carry out the GO function enrichment analysis and KEGG pathway enrichment analysis, predict the
interaction mechanism of the target, and draw the column and bubble chart for visualization. The novel coronavirus (SARS-CoV-2) 3CL
hydrolase was then docking with all compounds and the first five compounds with the least binding energy were selected for docking
with angiotensin-converting enzyme 11 (ACE2). Results The traditional Chinese medicine-compound-target compound target network
contains eight kinds of traditional Chinese medicine-compound-target, 157 compounds and 260 corresponding targets. The key targets
were PTGS2, ESR1, AR, etc. There were 393 items in GO functional enrichment analysis (P < 0.05), and 139 signaling pathways in
KEGG pathway enrichment analysis. Molecular docking results showed that SARS-CoV-2 3CL hydrolase and ACE2 binding energy of
the five core compounds, including 6-(3-oxoindolin-2-ylidene) indolo [2,1-b] quinazolin-12-one, bicuculline, physciondiglucoside,
dihydroverticillatine, and licoisoflavanone, was smaller than that of recommended chemical drugs, and the binding energy to ACE2 was
similar to that of the recommended chemical drug. Conclusion The compounds in Shufeng Jiedu Capsule can regulate the signaling
pathway of human cytomegalovirus infection, Kaposi’s sarcoma associated herpesvirus infection, IL-17 signaling pathway, small cell
lung cancer, etc. to treat COVID-19 by binding with SARS-CoV-2 3CL hydrolase and ACE2.
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Table 1 Information of database, analysis platform and software

B2 (3118 &S

HZ RGBS hittp://temspw.com/temsp.php —
F& (TCMSP)

UniProt %4 2 https://www.uniprot.org/ —
DAVID % % https://david.ncifcrf.gov/ 6.8
PubChem https://pubchem.ncbi.nim.nih.gov/ —

Swiss Target Prediction  http:/AMmww.swisstargetprediction.ch/ —

GeneGards https://www.genecards.org/ —
OMIM https://www.omim.org/ —
Venny 2.1 https://bioinfogp.cnb.csic.es/tools/ 2.1

venny/index.html
Cytoscape %14 https://cytoscape.org/ 37.2
PDB %4k %
Auto Dock — 1.5.6

Chemoffice — 16.0
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Graphpad Prism — 8.0.1
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Table 2 Basic information of ingredients of Shufeng Jiedu Capsule after screening
el MOL ID 53 S FR OB/% DL

W #%E MOLO000006 luteolin 36.16  0.25
FEE  MOL000098  quercetin 4643  0.28
I #%E MOLO000358  beta-sitosterol 3691 0.75
I #%E MOLO000359  sitosterol 3691 0.75
W% HL  MOL000422  kaempferol 41.88  0.24
W #E MOL000449  stigmasterol 4383 0.76
W# s  MOL001677  asperglaucide 58.02  0.52
B MOL001678 bolusanthol B 3994 041
W #%E  MOLO001689  acacetin 3497  0.24
J#%E MOL001697  sinoacutine 6339 0.3
T MOL001790  linarin 39.84 071
&R MOL002322  isovitexin 31.29  0.72
WEEH  MOLO000358  beta-sitosterol 3691 0.75
IR MOLO000359  sitosterol 3691 0.75
WEEH  MOL000449  stigmasterol 4383 0.76
WEEH  MOL000953  cholest-5-en-3beta-ol 3787 0.68
IR MOL001689  acacetin 3497  0.24
WEEH  MOL001721 isaindigodione 60.12  0.41
WEEH  MOL001722  2-O-beta-D-glucopyranosyl-2H-1,4-benzoxazin-3 (4H)-one 4362 031
MR MOLO001733  eupatorin 3023  0.37
WEEH  MOL001734  3-[[(2R,3R,5R,6S)-3,5-dihydroxy-6-(1H-indol-3-yloxy)-4-oxooxan-2-yl] methoxy]- 8587 047

3-oxopropanoic acid
MR MOL001735  dinatin 3097  0.27
WHEH  MOL001736  (-)-taxifolin 6051  0.27
WEEH  MOLO001749  bis[(2R)-2-ethylhexyl] benzene-1,2-dicarboxylate 4359  0.35
MR MOL001750  glucobrassicin 66.02  0.48
WEAR  MOL001755  24-ethylcholest-4-en-3-one 36.08 0.76
BEAR  MOL001756  quindoline 3317  0.22
WM MOL001767  hydroxyindirubin 63.37  0.30
HEAR  MOL001771  poriferast-5-en-3beta-ol 3691 0.75
WEAR  MOL001774  ineketone 3714  0.30
MM MOL001779  sinoacutine 4911  0.46
BEAR  MOL001781  indigo 3820 0.26
WEAR  MOL001782  (22)-2-(2-oxoindolin-3-ylidene) indolin-3-one 4840  0.26
MR MOL001783  2-(9-((3-methyl-2-oxopent-3-en-1-yl)oxy)-2-0x0-1,2,8,9-tetrahydrofuro [2,3-h] 64.00 057

quinolin-8-yl) propan-2-yl acetate
BEAR  MOL001790  linarin 39.84 071
WM MOL001792  liquiritigenin 3276 0.8
WEAR  MOL001793  (E)-2-[(3-indole)cyanomethylene-]-3-indolinone 5459  0.32
SR MOL001798  neohesperidin_qt 7117 027
MM MOL001800  rosasterol 3587 0.75
SR MOL001803  sinensetin 5056  0.45
SR MOL001810  6-(3-oxoindolin-2-ylidene) indolo [2,1-b] quinazolin-12-one 4528  0.89
MWEME  MOL001814  (E)-3-(3,5-dimethoxy-4-hydroxy-benzylidene)-2-indolinone 57.18  0.25
BEEMR  MOL001820  (E)-3-(3,5-dimethoxy-4-hydroxyb-enzylidene)-2-indolinone 65.17  0.25
MR MOL001828  3-[(3,5-dimethoxy-4-oxo-1-cyclohexa-2,5-dienylidene)methyl]-2,4-dihydro-1H- 51.84  0.56

pyrrolo [2,1-b] quinazolin-9-one
PSR MOL001833  glucobrassicin-1-sulfonate_qt 4252  0.24
BEEMR  MOL002322  isovitexin 3129 0.72
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el MOL ID 53 S FR OB/% DL
L5 MOLO000098  quercetin 46.43  0.28
Le A MOLO000354 isorhamnetin 49.60 0.31
SEHH MOL000422  kaempferol 4188  0.24
SEH MOL000449  stigmasterol 4383  0.76
SEHH MOL001645  linoleyl acetate 4210 0.20
S MOL002776  baicalin 4012 075
L5 MOLO004598  3,5,6,7-tetramethoxy-2-(3,4,5-trimethoxyphenyl) chromone 31.97 059
S MOLO004609  areapillin 48.96 041
SEHH MOL004624  longikaurin A 4772 053
LEHH MOL004653  (+)-anomalin 46.06  0.66
SEH MOL004718  a-spinasterol 4298 0.76
L5 MOLO012297  puerarin 2403  0.69
YA MOL013187  cubebin 57.13  0.64
HE  MOL000098 quercetin 46.43  0.28
HE  MOL000211 mairin 5538  0.78
HE  MOL000239 jaranol 50.83  0.29
HE  MOL000354 isorhamnetin 4960 0.31
HE  MOL000359 sitosterol 3691 0.75
HE MOLO000392 formononetin 69.67  0.21
HEE MOL000417  calycosin 4775  0.24
HE  MOL000422  kaempferol 4188  0.24
HE  MOL000497 licochalcone a 4079  0.29
HE  MOL000500 vestitol 7466  0.21
HH MOL001484 inermine 75.18 0.54
HEE MOL001792 liquiritigenin 3276 0.8
o MOL002311  glycyrol 90.78  0.67
H#  MOL002565 medicarpin 4922  0.34
H#  MOL003656 lupiwighteone 51.64  0.37
H*  MOL003896  7-methoxy-2-methyl isoflavone 4256  0.20
I MOLO004328 naringenin 59.29 0.21
HE MOLO004805  (2S)-2-[4-hydroxy-3-(3-methylbut-2-enyl) phenyl]-8,8-dimethyl-2,3-dihydropyrano 31.79 0.72
[2,3-f] chromen-4-one
H*  MOL004806 euchrenone 3029  0.57
H#  MOL004808 glyasperin B 65.22  0.44
H#  MOL004810 glyasperin F 7584  0.54
o MOL004811  glyasperin C 4556  0.40
HE  MOL004814 isotrifoliol 31.94 042
I MOL004815 (E)-1-(2,4-dihydroxyphenyl)-3-(2,2-dimethylchromen-6-yl) prop-2-en-1-one 39.62 0.35
H*  MOL004820  kanzonols W 5048  0.52
HE MOL004824  (2S)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4-methoxy-2,3-dihydrofuro 60.25 0.63
[3,2-g] chromen-7-one
HE MOL004827  semilicoisoflavone B 48.78 0.55
H= MOL004828  glepidotin A 4472 035
H= MOL004829  glepidotin B 64.46  0.34
H%H  MOL004833 phaseolinisoflavan 3201 045
HH  MOL004835 glypallichalcone 61.60  0.19
HH  MOL004838  8-(6-hydroxy-2-benzofuranyl)-2,2-dimethyl-5-chromenol 58.44  0.38
HE MOLO004841 licochalcone B 76.76 0.19
HE MOLO004848 licochalcone G 4925  0.32
H MOLO004849  3-(2,4-dihydroxyphenyl)-8-(1,1-dimethylprop-2-enyl)-7-hydroxy-5-methoxy-coumarin ~ 59.62  0.43
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HE MOLO004855 licoricone 63.58  0.47
HE MOLO004856 gancaonin A 51.08  0.40
H= MOL004857 gancaonin B 4879 045
H= MOL004863  3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl) chromone 66.37 0.1
H= MOL004864  5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-methylbut-2-enyl) chromone 3049 041
HE MOLO004866 2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut-2-enyl) chromone 44.15 0.41
HE  MOL004879  glycyrin 5261  0.47
HE MOLO004882  licocoumarone 3321  0.36
HE  MOL004883 licoisoflavone 4161  0.42
HE  MOL004884 licoisoflavone B 3893 055
HE  MOL004885 licoisoflavanone 5247  0.54
HE MOLO004891  shinpterocarpin 80.30 0.73
HEE MOL004898  (E)-3-[3,4-dihydroxy-5-(3-methylbut-2-enyl) phenyl]-1-(2,4-dihydroxyphenyl) prop- ~ 46.27 0.31
2-en-1-one
HE  MOL004903 liquiritin 65.69  0.74
HE  MOL004904 licopyranocoumarin 80.36  0.65
HE  MOL004905  3,22-dihydroxy-11-oxo-delta (12)-oleanene-27-alpha-methoxycarbonyl-29-oic acid 3432 055
HEE MOLO004907 glyzaglabrin 61.07 0.35
HE MOLO004908  glabridin 53.25  0.47
HE MOLO004910 glabranin 52.90 0.31
HE  MOL004911 glabrene 4627  0.44
HE  MOL004912 glabrone 5251  0.50
HE  MOL004913  1,3-dihydroxy-9-methoxy-6-benzofurano [3,2-c] chromenone 4814 043
HE MOLO004914  1,3-dihydroxy-8,9-dimethoxy-6-benzofurano [3,2-c] chromenone 62.90 0.53
HE MOL004915  eurycarpin A 4328  0.37
I MOLO004924  (—)-medicocarpin 4099  0.95
H*  MOL004935 sigmoidin-B 3488 041
B MOL004941  (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one 7112 018
HE MOL004945  (2S)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3-methylbut-2-enyl)chroman-4-one 36.57 0.32
HE MOL004948 isoglycyrol 4470  0.84
I MOLO004949 isolicoflavonol 4517 042
I MOLO004957 isoformononetin 3837 021
H*  MOL004959  1-methoxyphaseollidin 69.98  0.64
H*  MOL004961 quercetinder 4645  0.33
H*  MOL004966  3'-hydroxy-4'-O-methylglabridin 4371 057
HE MOL004974  3’-methoxyglabridin 46.16  0.57
I MOL004978  2-[(3R)-8,8-dimethyl-3,4-dihydro-2H-pyrano [6,5-f] chromen-3-yl]-5-methoxyphenol 36.21 0.52
I MOLO004980 inflacoumarin A 39.71  0.33
HE  MOL004985 icos-5-enoic acid 30.70  0.20
H#®  MOL004988  kanzonol F 3247 089
HH  MOL004989  6-prenylated eriodictyol 3922 041
REA MOLO004990  7.,2',4'-trihydroxy-5-methoxy-3-arylcoumarin 83.71 0.27
REA MOLO004991  7-acetoxy-2-methylisoflavone 3892 0.26
REA MOL004993  8-prenylated eriodictyol 5379  0.40
HH  MOL004996 gadelaidic acid 30,70  0.20
H%  MOL005000 gancaonin G 6044  0.39
H%  MOL005001 gancaonin H 50.10 0.78
RERA MOL005003 licoagrocarpin 5881  0.58
H® MOL005007  glyasperins M 72.67 059

H MOLO005008 glycyrrhiza flavonol A 4128  0.60
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gy MOL ID 53 S FR OB/% DL
HE MOLO005012 licoagroisoflavone 57.28  0.49
HE MOL005016 odoratin 4995  0.30
HE MOL005017  phaseol 7877 058
HE MOL005018 xambioona 54.85 0.87
HE MOLO005020 dehydroglyasperins C 53.82  0.37
JEAL MOL000006 luteolin 36.16  0.25
JERL MOL000098  quercetin 46.43  0.28
JEAL MOL000358 beta-sitosterol 3691 0.75
JERL MOL000492  (+)-catechin 5483  0.24
JERL MOL002259  physciondiglucoside 4165 0.63
JEAL MOL002268  rhein 4707  0.28
FEAL MOL002280 torachrysone-8-O-beta-D-(6'-oxayl)-glucoside 43.02 0.74
R MOL013281  6,8-dihydroxy-7-methoxyxanthone 3583 0.21
JRAL MOLO013287  physovenine 106.21  0.19
JREAL MOL013288 picralinal 58.01  0.75
puzy;ii) MOL000006 luteolin 36.16  0.25
pLz | MOL000098  quercetin 4643  0.28
T MOL000173  wogonin 3068  0.23
T MOL000211  mairin 55.38  0.78
T MOL000358  beta-sitosterol 3691 0.75
T MOL000422  kaempferol 4188  0.24
T MOL000449  stigmasterol 4383  0.76
T MOL000522  arctiin 3445  0.84
puzyii) MOL000791 hicuculline 69.67  0.88
R MOL003283  (2R,3R,45)-4-(4-hydroxy-3-methoxy-phenyl)-7-methoxy-2,3-dimethylol-tetralin-6-ol ~ 66.51 0.39
W MOL003290 (3R,4R)-3,4-bis [(3,4-dimethoxyphenyl) methyl] oxolan-2-one 52.30 0.48
¥ MOLO003295  (+)-pinoresinol monomethyl ether 53.08  0.57
puzvil) MOL003305  phillyrin 36.40 0.86
3 MOLO003306 pinoresinol monomethyl ether 85.12  0.57
T MOLO003308  (+)-pinoresinol monomethyl ether-4-D-beta-glucoside_qt 61.20 0.57
T MOL003315  3beta-acetyl-20,25-epoxydammarane-24alpha-ol 33.07 0.79
T MOL003322 forsythinol 8125 057
T MOL003330  (-)-phillygenin 95.04  0.57
T MOL003347  hyperforin 4403  0.60
T MOL003370  onjixanthone | 79.16  0.30
PR MOL000449  stigmasterol 4383 0.76
L¥Fts  MOL000006 luteolin 36.16  0.25
Ly#Fgs  MOLO000098  quercetin 46.43  0.28
L¥Fts  MOL000358  beta-sitosterol 3691 0.75
¥R MOL000422  kaempferol 4188  0.24
e MOLO000449  stigmasterol 4383 0.76
TEFE  MOLO002773  beta-carotene 3718 0.8
TEFE  MOLO002881  diosmetin 31.14  0.27
TEFE  MOLO002933  5,7,4-trihydroxy-8-methoxyflavone 36,56  0.27
TEFE.  MOLO005229  artemetin 4955 048
TEFE  MOLO005503  cornudentanone 39.66  0.33
T§FE  MOLO008752 dihydroverticillatine 4269  0.84

91914, “ETEFREIE 1. HAZEST AHRHE SR 157 4.
] 260 AHE 5 Rl TR R R R IR B4y, AIBRA 3.3 LAY S HEEAMEE
1 T-3X 260 NHE A5 1 4y, 75 24 BT COVID-19 W 2 Fios, BRI EE 251 B -58
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Fig. 1 Venn diagram of Shufeng Jiedu Capsule targets and
COVID-19 targets
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Fig. 2 Chinese material medica-compound-target network of Shufeng Jiedu Capsule
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Fig. 3 Distribution of intersection compounds in Shufeng Jiedu Capsule
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Fig. 4 Top 20 functions of BP, CC, and MF in GO enrichment analysis of Shufeng Jiedu Capsule
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Fig. 5 Top 20 pathways of enrichment analysis of KEGG in Shufeng Jiedu Capsule
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X EREREPZLEERD R ERIERREEN A5 SARS-CoV-2 3CL Ki#EE K ACE2 H4&E&RE

Table 3 Binding energy of core active components in Shufeng Jiedu Capsule and effective compounds reported in

clinical reports with SARS-CoV-2 3CL hydrolase and ACE2

FAXT 3

5 SARS-CoV-2 3CL 7k 5 ACE2 454

e feaest TR CAS R EE 45 & Re/(kI-mol ™) fig/(kJ-mol™)
6-(3-5A M| Wk-2- T A7 4y N5|k[2,1-b] MEME  CasHi3N3O2 363.39  97457-31-3 -38.94 -27.22
Ihk-12-f {6-(3-oxoindolin-2- ylidene)
indolo [2,1-b] quinazolin-12-one}
fa EAE PR (bicuculline) C20H17NOg 300.36  485-49-4 -36.01 -25.12
R 3 TP 5 CasH32015 608.60  84268-38-2 -35.17 —24.70
(physciondiglucoside)
KU 14 C25HasNOs 42355  10215-02-8 —34.33 -23.87
(dihydroverticillatine)
HE R LR (licoisoflavanone) C20H1806 354.38  66067-26-3 -33.91 —25.12
¥ FIAYT F (glyasperin F) C20H1806 354,38  145382-61-2 —32.66 —
EEWBME T (glucobrassicin) Ci6H20N200S, 44852  4356-52-9 -32.24 —
HE &K L[3-(3,4-dihydroxyphenyl)-5,7- C20H1806 35438  129145-50-2 -32.24 —
dihydroxy-8-(3-methylbut-2-enyl)
chromone]
EUFLL B4y (xambioona) C25H2404 388.49  82345-36-6 —-32.24 —
JeH#E T (glabranin) C20H2004 356.40  41983-91-9 -31.82 —
i E C27H3sNsOsP 602.60  1809249-37-3 -33.91 -22.61
A CsH12N40s 24420  36791-04-5 —25.12 -17.59
FIFEARH CarHasNsOsS2  720.90  155213-67-5 —25.96 -17.59
T Je C12HgN305S2 307.28  55981-09-4 —-24.70 -19.26
HILAR Ca7H48N4Os 628.80  192725-17-0 -28.05 —24.28
R H CsH4FN3O2 157.10  259793-96-9 -20.10 ~16.75
S CisH26CIN3 318.90  54-05-7 -23.03 ~17.59
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Fig. 6 Binding pattern of core active compound of Shufeng Jiedu Capsule with SARS-CoV-2 3CL hydrolase and ACE2
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Fig. 7 Shufeng Jiedu Capsule Chinese materia medica
meridian return network
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