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Mechanism of Biyuan Tonggiao Granules in treatment of chronic sinusitis based
on network pharmacology and molecular docking
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Abstract: Objective To explore the mechanism of Biyuan Tonggiao Granules in treatment of chronic sinusitis by using network
pharmacology and molecular docking technology. Methods The active ingredients of Biyuan Tonggiao Granules were screened on
TCMSP platform by setting the parameter range of drugs, and the corresponding targets of each active ingredient were explored.
Explore “chronic sinusitis” targets at DrugBank, GeneCards, OMIM, PharmGKB, and DisGeNET databases. The above common
targets were imported into the String database to obtain the protein interaction (PP1) network. The network core target was obtained by
using Cytoscape 3.8.0 CytoNCA plug-in. R software was used for enrichment analysis of GO and KEGG pathways. Cytoscape 3.8.0
software was used to construct and analyze the network model of “drug-active component-target-disease”. Finally, Sybyl software was
used to conduct molecular docking between the core target and the drug component and predict its binding ability. Results Biyuan
Tonggiao Granules contains 14 drug components, and a total of 149 active components were screened out. There are 85 common targets
between these active components and chronic sinusitis, including 7 core targets, mainly including lipid and atherosclerosis pathway,
human cytomegalovirus infection pathway, PI3K-Akt signaling pathway, interleukin-17 signaling pathway, etc. The results of
molecular docking showed that the core targets showed certain binding activity with the active ingredients, among which CASP3
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showed good binding activity with baicalein, B-sitosterol, melaletin A, baicalein, acacetin, JUN showed good binding activity with

-sitosterol. Conclusion Biyuan Tonggiao Granules may play a role in treatment of chronic sinusitis from the aspects of inhibiting

inflammatory response, participating in immune regulation, preventing oxidative stress, regulating lipid metabolism and improving

mucociliary transport function, providing a theoretical basis and new ideas for the treatment of chronic sinusitis.
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Table 1 Active ingredients of Biyuan Tonggiao Granules

2k EREA % OB/% DL BBB HL
S mandenol 4200 019 114 539
ethyl oleate 3240 019 110 485
beta-sitosterol 36.91 0.75 099 5.36
stigmasterol 4383 076 1.00 557

CLR 3787 068 113 452

methyl icosa-11,14-dienoate 39.67 0.23 1.10 524

L) acacetin 3497 024 -0.05 17.25
sitosterol 36.91 0.75 087 5.37
genkwanin 3713 024 -0.24 16.10

HHT (3S,8S,95,10R,13R,14S,17R)-17-[(1S,4R)-4-ethyl-1,5-dimethylhexyl]-10,13-dimethyl- 36.91  0.75 1.15 4093
2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-ol

sitosterol 3691 075 087 537
beta-sitosterol 3691 075 099 536
stigmasterol 4383 0.76 1.00 557
24-ethylcholest-4-en-3-one 36.08 0.76 122 549
peroxyergosterol 4439 0.82 043 4.06
F+& 1,2,5,6-tetrahydrotanshinone 38.75 0.36 0.39 18.05
poriferasterol 4383 0.76 1.03 5.34
poriferast-5-en-3beta-ol 36.91 0.75 114 5.07
sugiol 36.11 028 0.70 14.62
dehydrotanshinone lla 4376 040 052 2371
5,6-dihydroxy-7-isopropyl-1,1-dimethyl-2,3-dihydrophenanthren-4-one 33.77 029 080 1491
2-isopropyl-8-methylphenanthrene-3,4-dione 4086 0.23 0.81 14.89
3a-hydroxytanshinone Il a 4493 044 022 2378
4-methylenemiltirone 3435 023 0.87 14.60
formyltanshinone 7344 042 -0.28 24.12
methylenetanshinquinone 37.07 036 046 24.33
przewaquinone ¢ 55.74 040 -0.30 23.70
sclareol 4367 021 051 471
tanshinaldehyde 5247 045 -0.07 2349
danshenol B 5795 0.56 011 428
danshenol A 5697 052 -0.01 5.15
salvilenone 30.38 0.38 1.07 20.81
cryptotanshinone 5234 040 051 17.30
dan-shexinkum d 38.88 055 -0.15 30.00
danshenspiroketallactone 5043 031 051 15.19
deoxyneocryptotanshinone 494 029 024 2717
dihydrotanshinlactone 3868 032 081 542
dihydrotanshinone [ 45.04 036 043 1832
isocryptotanshi-none 54.98 039 034 31.92

isotanshinone 11 4992 040 0.45 24.73
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gk1
2k A Py OB/% DL BBB HL
1z manool 4504 020 116 581
microstegiol 3961 028 099 452
miltionone [ 4968 032 -0.11 4149
miltirone 3876 025 0.87 1482
neocryptotanshinone ii 3946 023 0.16 26.98
neocryptotanshinone 5249 032 -0.13 14.46
1-methyl-8,9-dihydro-7H-naphtho[5,6-g]benzofuran-6,10,11-trione 34.72 037 -0.27 37.89
NSC 122421 3449 028 0.63 14.56
tanshinone iia 4989 040 0.70 2356
tanshinone VI 4564 030 -0.28 1521
Huig sitosterol 3691 075 087 537
stigmasterol 4383 076 1.00 557
R trametenolic acid 3871 080 -014 7.78
ergosta-7,22E-dien-3beta-ol 4351 0.72 091 511
3beta-hydroxy-24-methylene-8-lanostene-21-oic acid 387 081 -004 659
hederagenin 3691 075 096 5.35
dehydroeburicoic acid 4417 083 -0.16 7.04
HE inermine 7518 054 040 11.72
DFV 3276 018 -0.29 17.89
mairin 5538 0.78 022 887
glycyrol 90.78 0.67 —-0.20 9.85
jaranol 50.83 0.29 -0.22 15.50
medicarpin 49.22 034 053 846
sitosterol 36.91 0.75 0.87 5.37
lupiwighteone 51.64 0.37 -0.23 15.63
7-methoxy-2-methyl isoflavone 4256 020 056 16.89
formononetin 69.67 0.21 0.02 17.04
(2S)-2-[4-hydroxy-3-(3-methylbut-2-enyl)phenyl]-8,8-dimethyl-2,3-dihydropyrano 31.79 072 025 14.82
[2,3-f]chromen-4-one
euchrenone 30.29 0.57 0.39 15.89
glyasperin B 65.22 0.44 -0.09 16.10
glyasperin F 75.84 054 -0.15 15.64
isotrifoliol 3194 042 025 791
(E)-1-(2,4-dihydroxyphenyl)-3-(2,2-dimethylchromen-6-yl)prop-2-en-1-one 39.62 035 -0.12 16.16
glepidotin A 4472 035 0.06 16.09
glepidotin B 64.46 034 -0.09 15.98
glypallichalcone 61.60 0.19 023 17.01
8-(6-hydroxy-2-benzofuranyl)-2,2-dimethyl-5-chromenol 5844 038 034 871
licochalcone G 4925 0.32 -0.04 15.75
licoricone 63.58 047 -0.14 16.37
gancaonin A 51.08 0.40 0.13 16.82
gancaonin B 48.79 045 -0.10 1649
3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl)chromone 66.37 041 -0.13 1581
5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-methylbut-2-enyl)chromone 3049 041 021 1499
2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut-2-enyl)chromone 4415 041 -0.28 16.77
licocoumarone 33.21 0.36 0.06 9.66
licoisoflavone 4161 042 -0.27 16.09
licoisoflavone B 38.93 055 -0.18 15.73
licoisoflavanone 5247 054 -0.22 15.67
shinpterocarpin 80.30 0.73 0.68 6.50
glyzaglabrin 61.07 035 -0.20 21.20
glabranin 5290 031 031 16.24
glabrone 5251 050 -0.11 16.09
1,3-dihydroxy-9-methoxy-6-benzofurano[3,2-c]Jchromenone 48.14 043 -0.19 887
eurycarpin A 4328 037 -0.06 17.10
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2k TRy OB/% DL BBB HL

HE (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one 7112 018 -0.25 18.09
(2S)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3-methylbut-2-enyl)chroman-4-one 36.57 032 -0.04 17.95
isoglycyrol 4470 084 005 6.69
HMO 3837 021 025 16.56
1-methoxyphaseollidin 69.98 064 048 953
licochalcone a 40.79 029 -0.21 16.20
icos-5-enoic acid 3070 020 109 5.28
kanzonol F 3247 0.89 056 9.98
6-prenylated eriodictyol 39.22 041 -0.29 16.52
7-acetoxy-2-methylisoflavone 38.92 026 016 17.49
gadelaidic acid 30,70 020 094 525
gancaonin G 60.44 0.39 0.23 16.13
gancaonin H 50.10 0.78 -0.14 16.64
licoagrocarpin 5881 058 061 945
glyasperins M 72.67 059 -0.04 1557
licoagroisoflavone 5728 049 0.09 19.64
odoratin 4995 030 -024 16.35
phaseol 78.77 058 -0.06 9.64
xambioona 5485 087 052 1450
EEN sitosterol 3691 075 087 537
SRS acacetin 3497 024 -0.05 17.25
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FH 36150-23-9
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3713 024 -024 16.10
4117 030 -0.09 16.56
4374 024 0.60 490
4298 076 1.04 532
3742 075 091 563
3473 073 -004 861

(1R,5R,6R,7R)-3-allyl-6-(1,3-benzodioxol-5-yl)-1-methoxy-7-methylbicyclo[3.2.1] 58.79 041 -0.18 857

oct-2-ene-4,8-dione
denudanolide a
denudanolide b

3119 046 009 9.15
100.06 0.36 0.16 4.03

5-[(1R,3aR,4S,6aR)-4-(3,4-dimethoxyphenyl)-1,3,3a,4,6,6a-hexahydrofuro[4,3-c] 55.61 0.73  0.07 8.85

furan-1-yl]-1,3-benzodioxole

(2S,3R,3aR, 7R, 7aS)-7-allyl-2-(1,3-benzodioxol-5-yl)-3a,4-dimethoxy-3-methyl-2,3,7, 59.37 0.51 0.24 14.38

Ta-tetrahydrobenzofuran-6-one
isodihydrofutoquinol a

60.54 036 019 11.80

5-[(2S,3S,4R,5R)-5-(3,4-dimethoxyphenyl)-3,4-dimethyl-2-tetrahydrofuranyl]-1,3-ben 60.11  0.45 048 7.77

zodioxole
denudatin B
hancinone
ZINC05223929
mandenol
acacetin
beta-sitosterol
sitosterol
daucosterol_qt

TF451E

6147 038 035 771
3931 044 046 1461
3157 083 012 1412
4200 019 114 539
3497 024 -005 17.25
3691 075 099 536
36.91 075 087 537
3691 0.75 0.85 5.60
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