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Potential molecular mechanism of Compound Yizhihao Granules in treatment of
COVID-19 based on network pharmacology and molecular docking method
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Abstract: Objective To explore the potential molecular mechanism of Compound Yizhihao Granules in treatment of coronavirus
disease 2019 (COVID-19) through network pharmacology and molecular docking technology. Methods The active ingredients and
potential targets of Compound Yizhihao Granules were collected by applying TCMSP, BATMAN-TCM databases, and literature
mining. COVID-19-related genes were collected through TTD, GeneCards, and OMMI. The intersection between the drug target of
Compound Yizhihao Granules and the genes related to COVID-19 was selected, and the target protein interaction (PPI) network was
constructed using String database. Through Cytoscape, a network of “drug - active ingredient - target gene - disease” was
constructed. GO function and KEGG pathway enrichment analysis were performed on the intersection targets. Autodock_vina software
was used for molecular docking of active ingredients and targets. A total of 92 active ingredients, 1 783 targets, and 464 COVID-19
targets were screened, and 87 potential targets were screened from the intersection of the two. 2 040 items were enriched by GO
function (P < 0.05), which were related to viral processes, biological processes involved in symbiotic interactions, regulation of active
oxygen metabolism, biological processes interacting with host, viral life cycle, regulation of inflammatory response and other biological
processes. KEGG pathway analysis revealed a total of 150 pathways, including human cytomegalovirus infection, tuberculosis,
coronavirus disease COVID-19 and IL-17 signaling pathways closely related to COVID-19. The molecular docking results confirmed
that the target receptor protein could bind to the active ingredient well. Conclusion Compound Yizhihao Granules may have
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therapeutic effects on COVID-19 through multi-component, multi-target and multi-pathway approaches.
Key words: Compound Yizhihao Granules; COVID-19; network pharmacology; molecular docking; acacetin; rutin; linarin
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Table 1 Active ingredients of Compound Yizhihao Granules

#7811 25 K (isokaempferide ) — B¢ R (rupestric
acid). = EAEZ (isorupestonic acid) £ 12
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%5 P By 44 TR OB/% DL K 2
MOL001689 acacetin 3497 0.4 BOEAR . — R
MOL002322 isovitexin 3129 072 BOEAR . KR
MOL001721 isaindigodione 60.12  0.41 BRI AR
MOL000862 acetic acid 3558  0.61 BOEAR . KE
MOL001733 EUPATORIN 3023 037 B AR
MOL001735 dinatin 3097 027 B AR
MOL001736 (-)-taxifolin 60.51 027 PR AR
MOLO001749 ZINCO03860434 43.59 0.35 B AR
MOL001750 glucobrassicin 66.02  0.48 RIEMR . KEM
MOLO001755 24-ethylcholest-4-en-3-one 36.08 0.76 BRI AR
MOLO001756 quindoline 3317 022 BRI AR
MOL001767 hydroxyindirubin 6337  0.30 BRI AR
MOLO001769 beta-sitosterol dodecantate 3457 057 BRI AR
MOL001771 poriferast-5-en-3beta-ol 3691 075 REEAR . K
MOLO001774 ineketone 3714 030 BRI AR
MOL001779 sinoacutine 49.11  0.46 BRI AR
MOL001781 indigo 3820 0.26 REEAR . K
MOL001782 (22)-2-(2-oxoindolin-3-ylidene)indolin-3-one 4840  0.26 BRI AR
MOL001790 linarin 39.84 071 PR . — 8
MOL001792 DFV 32.76 0.18 R AR
MOLO001798 neohesperidin_gt 7117 0.27 R AR
MOL001800 rosasterol 35.87 0.75 R AR
MOL001803 sinensetin 50.56  0.45 R AR
MOLO001804 stigmasta-5,22-diene-3beta, 7alpha-diol 43.04 0.82 AR
MOLO001806 stigmasta-5,22-diene-3beta, 7beta-diol 4256 0.83 AR
MOL001810 6-(3-oxoindolin-2-ylidene)indolo[2,1-b]quinazolin-12-one 4528  0.89 WHEAR . K&
MOLO001833 glucobrassicin-1-sulfonate_qt 42.52 0.24 R AR
MOL000358 beta-sitosterol 3691 075 R KM
MOLO000359 sitosterol 36.91 0.75 AR
MOLO000449 stigmasterol 4383  0.76 AR
MOL000953 CLR 37.87 0.68 AR
MOL002308 indicaxanthin 31.79 0.22 KEM
MOLO002309 indirubin 48.59 0.26 KEM




FEITHESH 20248H AKX HHwE%E  Drugs & Clinic Vol. 37 No. 8 August 2022 + 1713 -
g% 1
i 5 P2 R 4 OB/% DL KR 2
MOL002311 glycyrol 90.78  0.67 K
MOL002318 C05837 66.02 0.48 K
MOL002320 y-sitosterol 3691 075 KEM
MOL002698 lupeol 33.98 0.32 K
MOLO001810 quinazolinone 4528  0.89 K
MOL002316 thladioside H1 2422 075 KEMH
MOLO011105 indican 34.9 0.23 KEMH
MOLO001781 indigotin 3829 0.26 K
MOLO011113 neoglucobrassicin 49.02 0.8 K
MOLO011455 20-hexadecanoylingeno 32.7 0.65 K
MOL002311 neoglycyrol 90.87  0.67 HIH
MOL001780 tryptophane 75.93  0.08 HIH
BATMAN-TCM #h78: suffruticoside A. tr-saponin A. glucocheirolin, HIH
betulin. adenosine. tryptanthrine. isatan B lupenone. isatidine. indoxyl
MOL000130 camphor 67.17  0.05 — ki
MOL003095 gardenin 51.96  0.41 — ki
MOL005229 artemetin 4855 0.8 —
MOL000098 quercetin 4643  0.28 — ki
MOL004564 kaempferide 7341 027 — ki
MOL002961 R-(-)-vestitol 70.29  0.21 — ki
MOL001733 gardenin D 3023 037 — ki
BATMAN-TCM #h75: gardenone. trans-aconitic acid. chamazulene. —
deacetylnomilin. casticin. tilianin. apigenin. chrysosplenetin B. rutin
F 5 K2 isokaempferide . luteolin  7-primeveroside . achillin . luteolin-7-D- — R
glucopyranoside . cis-aconitic acid . kaempferide-7-O-glucoside .
gamma-camphorene
AR L2681 rupestric acid . isorupestonic acid . aciphyllic acid . antiquorin . — R

deacetylmatricarin
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Fig. 1 \enn diagram of the relationship between the
effective component target of Compound Yizhihao
Granules and COVID-19 related target
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Table 2 Core targets of Compound Yizhihao Granules in
treatment of COVID-19

L S AV

AR B FEfH

TNF 0.1387 0.594 6 30
IL6 0.0616 0.5739 26
STAT3 0.060 5 0.554 6 25
TP53 0.1215 0.5593 24
MAPK3 0.097 2 0.5789 24
ALB 0.062 6 0.564 1 22
EGFR 0.0323 0.5323 21
CASP3 0.0306 0.5323 20
MAPK1 0.0713 0.5410 18
INS 0.0476 0.5197 18
IL1B 0.0109 0.503 8 17
TGFB1 0.0384 0.5156 15
IL10 0.0217 0.4853 15
MAPK14 0.0271 0.4925 15
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Compound Yizhihao Granules in treatment of COVID-19

VAT AR R E RS I ) IE T TS5 5 TH s CC 49 2%,
FERIERIME . 4IRS . AR,
WARRLRE « JEAS. BRGUIXEET7 1 MF74 %%, FE
RIEANML N P2 R4 5. BB . R RS,
B STRBCARTE M 5T 2 RS FE T . R EERL
T4iG . R IETES . i4E P<0.01, HL 3
M ABEAEAET 20 MK HER, I
K 4,
2.7 KEGG BEREENH

KEGG @i & %51, R#E P<<0.01, JL3K{S
150 ZkiEs, &5 b B N B0 E L
451%. COVID-19. IL-17 {55 i@k Th17 i /1.
PIBLIT 2 - NOD FESZ 45 5l % . R P PRI AR O
JBREE G C B R RS Sk, BilEle
D {551k, LBUF 25, BUAT 20 A5 5 m gk i /E
I, WK S,
2.8 SFXIHEEIE

W 207 — BB BORLAE AW - (&) - 38 AU
#E A =2 5 R FEE AL 9 MEEH. 10
A OHE AT T . RS SRS S IR
FoEr RE K, 45EMnTREMERR K. o FaTieds
RN 3o W T7— RGO S 455 RER AR 4
P95 ALB. EGFR. TP53 #HT 2> 1 W%,
iR W& 6.
3 g

W R 259697 I VA AE IR COVID-19 # 1R 7 itk
FEHORYE T EEIIVER . HR TR 253597 B it 75 1)
BLHE Rl . DERIRER 21 NI B SR 24



FEITHESH 20248H AKX HHwE%E  Drugs & Clinic Vol. 37 No. 8 August 2022 + 1715 -

BP cc MF

m cellular response to nitrogen compound mvesicle lumen m endopeptidase activity
B regulation of secretion mendocytle vesicle @ signaling receotur regulator activity
B biological process involved In symbiotic interaction i membrane raft jm protease binding
I response to cytokine mendoplasmic reticulum lumen t'#r%%yﬂﬁ@??p'tl&%p?é’éfbﬁ Binding
positive regulation of protein phosphorylation Iytic vacuole m protein kinase activity
regulation of inflamatory response side of membrane ubiquitin protein ligase bindling
M cell activation m focal adhesion M exogenous protein binding
I regulation of growth 1 collagen-containing extracellular matrix 1 flavin adenine dinuckotide binding
i cellular response to organic cyclic compound mureplication fork I protein homedimerization activity
regulation of oxidoreductase activity mitochondrial outer membrane proteoglycan binding
regulation of reactive oxygen species metabolic process apical part of cell G protein-coupled receptor binding
regulation of proteolysis glutamatergic synapse G protein activity
1 regulation of hormone levels [ golgi membrane £3 gxopepﬂdase aCng{ty " famil
W hiood circulation s nuclear envelope g tmor necrosis factor receptor superfamily
regulation of apoptotic signaling pathway transcription regulator complex protein heterodimerization activity
wound healing PML body heat shock protein binding
positive regulation of DNA-binding transcription factor activity melanosome vitamin binding
regulation of lipase activity intracellular peotein-containing complex  ligase activity
I response to nutrient levels I centrosome ATPase binding
regulation of lipid localization neuronal cell body chaperone binding

4 GO ThEEE&ENh
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Table 3 Binding energy between active ingredients and target proteins
e 454 fg/(kJ mol ™)
ACE2 ALB CASP3 SARS-CoV-23CL EGFR IL6 MAPK3 STAT3 TNF TP53
FIRRER -7.9 -85 -7.6 -6.8 -87 -9.2 -8.6 -72 -70 -89
FRER -7.8 -8.2 -7.4 -6.7 -86 -6.8 -8.8 -71  -80 -9.2
YR -7.0 -78  -6.9 -6.5 -82 -6.1 -7.6 -58 -69 -88
FEF#HED -7.7 -85 74 -6.7 -86 -65 -7.7 -64 -72 -80
S — A A R -7.0 -70  -6.7 -6.7 -79 -58 -7.4 -63 -6.8 -85
TS -7.7 -8.2 7.3 -6.8 -85 -6.3 -8.7 -74 -71 -86
FACH -9.1 -95  -94 -8.2 -104 -73 -95 -78 -93 -116
=N -85 -106  -82 -75 -92 -64 -9.3 -60 -79 -101
FH & -8.6 -90 -83 -7.3 -92 -73 -9.0 -75 -86 -104
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Fig. 6 Molecular docking mode of target proteins and
active ingredients
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