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Research on Mechanism of Biyuan Tongqiao Granules in the Treatment of Rhinitis Based on
Network Pharmacology and Molecular Docking*

RUAN Yidan, HUANG Zhihong, CHEN Meilin, WU Jiarui ( School of Chinese Materia Medica,
Beijing University of Chinese Medicine, Beijing 102488, China)

ABSTRACT OBJECTIVE: To probe into the molecular mechanism of Biyuan Tongqiao granule in the treatment of
rhinitis based on network pharmacology and molecular docking. METHODS: To collect the active components and
effect targets through Traditional Chinese Medicine Systems Pharmacology Database And Analysis Platform ( TCMSP) ,
Traditional Chinese Medicines Integrated Database ( TCMID) and related literature. The disease genes related to
rhinitis were retrieved by OMIM, GeneCards, DisGeNET, GenCLiP and TTD disease database. The “drug-compound-
target” network, thinitis related PPI network, “compound-target” network of Biyuan Tonggiao granules in the
treatment of rhinitis, PPI network of Biyuan Tongqgiao granule in the treatment of rhinitis and “key compound-core
target-pathway” network were constructed by Cytoscape, the Go function and KEGG pathway enrichment were
conducted by adopting R software. The Autodock_vina software was used to conduct molecular docking on the screened
key compounds and core targets. RESULTS: There were 297 active components in Biyuan Tongqgiao granules and
113 potential targets for treating rhinitis; the key components mainly including quercetin, luteolin, kaempferol,
wogonin, etc; the core targets mainly including STAT3, TNF, JUN, MAPKI1, IL-6, PTGS2, etc; involving multiple
pathways including AGE-RAGE, IL-17, TNF, Toll-like receptor, etc; key components had strong binding activity with
the core target. CONCLUSIONS: These findings have preliminarily verified the multi-component, multi-target and
multi-channel mechanism of Biyuan Tongqiao granule, which laid a foundation for further study on its pharmacological
mechanism and clinical application.

KEYWORDS Biyuan Tongqiao granule; Rhinitis; Network pharmacology; Molecular docking; Pathway
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Fig 1 Network diagram of “drug-compound- target”
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Fig 2 PPI network associated with rhinitis
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3 BNESHALGTER
Fig 3 “Compound-target” network of Biyuan Tonggiao granule in the treatment of rhinitis

x1 XBUSYHNELRER

Tab 1 Basic information of key compounds

Mol ID exil S
MOL000098 Quercetin(#{ iz £) 68
MOL000006 Luteolin( REEELE ) 29
MOL000422 Kaempferol (11125}) 29
MOL000173 Wogonin(W# A %) 2
MOL004328 Naringenin( fii % %) 18
MOL002714 Baicalein( # 4 %) 15
MOLO007154 Tanshinone [T A(FFBHE 1 A) 14
MOL000392 Formononetin( {1 £ %) 13
MOL000358 beta-sitosterol ( -7 {5 ) 13
MOL000354 Isorhamnetin( 5 2% ) 12
MOL002928 Oroxylin A( T BEHE) 12
MOL000497 Licochalcone A( HE 25 /R A) 12
MOL004959 1-Methoxyphaseollidin( 1-F 4 3£EH %) 12
MOL003896 7-Methoxy-2-methyl isoflavone ( 7-H 48 3E-2-H1 4 5 25l ) 12
MOL007088 Cryptotanshinone ( fgf5) 12
MOL001689 Acacetin( A WE) 11
MOL007049 4-methylenemiltirone (4-1 F! F+ 55 i ) 11
MOL000471 Aloe-emodin( A2 KH#E) 10
MOL005003 Licoagrocarpin 10
MOL004991 7-Acetoxy-2-methylisoflavone  7-H A 3E-2-H HE 5 25 ) 10
MOL002565 Medicarpin( £l 24 %) 10
MOLO07041  2-isopropyl-8-methylphenanthrene-3,4-dione ( 2-5# A F£-8-H 4£3E-3,4- /) 10
MOL007100 Dihydrotanshinlactone ( — %75 W) 10
MOL004828 Glepidotin A(iH-HEZ A) 9
MOL004966 3'-Hydroxy-4'-0-Methylglabridin 9
MOL004835 Glypallichalcone ( Jil S H Fik /R i) 9
MOLO004891 Shinpterocarpin 9
MOL000500 Vestitol (1A% ) 9
MOL000360 FER( %2 ) 9
MOL007122 Miltirone( F}5#ifH ) 9
MOL007105 Epidanshenspiroketallactone ( /128845 N 5 ) 9
MOL004907 Glyzaglabrin (Y H 542 8
MOL008647 Moupinamide  N-J 3B 21 k& ) 8
MOL003283 (2R,3R ,4S)-4-(4-hydroxy-3-methoxy-phenyl ) - 7-methoxy-2, 3-dimethylol-tetralin-6-0 8
MOL008206 Moslosooflavone ( fj3%: ) 8
MOLO004978 2-[ (3R)-8,8-dimethyl-3 4-dihydro-2H-pyrano[ 6,5 |chromen-3-yl |-5-methoxyphenol ~ 8
MOL004974 3"-Methoxyglabridin( 3'-H &3 H #E) 8
MOL004911 Glabrene(JEH# %) 8
MOL000417 Calycosin( £ 3 5 #7H) 8
MOL004841 Licochalcone B( 1545 /R i B) 8
MOLO007124 Neocryptotanshinone [ (FiFafFSHE 1) 8
MOL007108 Tsocryptotanshi-none 5 fg A5 8
MOL007098 Deoxyneocryptotanshinone ( i FH:H b H 51 ) 8
MOL007094 Danshenspiroketallactone ( } 58245 i) 8
- 900 -

KU EW-FBER” L&

2.4 BiNBSENETBRMN PPI W%

fE& Bl String 11. 0 (48 ZE RN Cytoscape 3. 7.2 ¥4 2 54 JH 38 75
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PAebR R B A H AR RN B A KEGG 58 % = 4
S5 R R R T R AR IR I ARE TP Y AGE-RAGE {55
i# % ( AGE-RAGE signaling pathway in diabetic complications ) .
IL-17 . 3% ¥ 4 11 %5 ( Chagas disease ) . Z I iF & ( Hepatitis B) |
TNF Toll %1415 5 1 % ( Toll-like receptor signaling pathway )
K AN (Influenza A) S5 |, AGE-RAGE {553 FE7E 5
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Tab 2 Basic information of core target

B FEfiE
STAT3 Signal transducer and activator of transcription 3( {5 545 SR H#IE AT 3-0/B) 33
TNF Tumor necrosis factor( fifEIR3E K T-) 32
JUN Transcription factor AP-1(%%3%[KF AP-1) 29
MAPKI1 Mitogen-activated protein kinase 1( 2224 JFi% (L2 I 1) B
RELA Transcription factor p63 ( #3%[H T p63) 27
L6 Interleukin-6( (141114 % 6) 26
AKTI RAC-alpha serine/threonine-protein kinase( RAC-o 2% f2/ 7 2R A 24
CXCL8 Interleukin-8( (14111 Z 8) 23
APP Amyloid beta A4 protein(JERYFERE 1 pA4) 23
MAPK14 Mitogen-activated protein kinase 14( 2224 J5 G4k 26 i EE 14) 2
VEGFA Vascular endothelial growth factor A( L& N JZ A4 K AT A) 21
12 Interleukin-2( (F41I/ £ 2) 21
14 Interleukin-4( (T41I/ £ 4) 20
MAPKS Mitogen-activated protein kinase 8( #2224 [5G {k 2 (5t 8) 19
HSP90AAL Heat shock protein HSP 90-alpha( #/A 72 11 90a) 19
EGFR Epidermal growth factor receptor( % i 4 K AT 14) 19
EDN1 Endothelin-1( A i Z 1) 19
ILIB Interleukin-1 beta( F41fI/ % 1) 17
IL10 Interleukin-10( [ 41/ Z 10) 14
PRKCB Protein kinase C heta( 2 137 CB) 14
STATI1 Signal transducer and activator of transcription 1-alpha/beta( {55 5 S ARG ¥ 1-o/B) 13
IFNG Interferon gamma (y T4 %) 13
NFKBIA NF-kappa-B inhibitor alpha( 1[5 F xB 115 o) 13
CCL2 C-C motif chemokine 2( C-C H: ¥ fLHF2) 13
ESR1 Estrogen receptor( M ZE %1k 1) 13
PRKCA Protein kinase C alpha( # F 4 Co) 13
CXCL10 C-X-C motif chemokine 10( C-X-C FF#LIH T 10) 13
MMP9 Matrix metalloproteinase 9( J&ffi 4 /8 2 (1785 9) 12
NR3C1 Glucocorticoid receptor( i Bt £ 2 1K) 12
ERBB2 Receptor tyrosine-protein kinase erhB-2( 5 /&% i 1K i erbB-2) 11
CASP8 Caspase-8( -t & F I 8) 11
FNI Fibronectin ( £F 4k B 1) 11
SYK Tyrosine-protein kinase ( % B & 113 ) 10
PTPN6 Tyrosine-protein phosphatase non-receptor type 6( 2 |1 B4 R RREGIE Z 1K 7 6) 10
ICAM1 Intercellular adhesion molecule 1( #iffi[aIZEM 2> 1) 10
TGFBI Transforming growth factor beta-1( # {4 KA F p-1) 10
PTGS2 Prostaglandin G/H synthase 2( % £ G/H 4 2) 10
HIF1A Hypoxia-inducible factor 1-alpha( B4 S T) 10
CHUK Inhibitor of nuclear factor kappa-B kinase subunit alpha( 4% kB I 3 o MHFH]) 10
ADRA2C Alpha-2C adrenergic receptor(a-2C ¥ | IRZ Ak (1K) 10
ADRA2B Alpha-2B adrenergic receptor(o-2B 1 Il ZfEZ 1K) 10
ADRA2A Alpha-2A adrenergic receptor(a-2A 1 IR ZHEZ 1K) 10
2.6 HFxEE x3I HFHEER
FF AutoDock Vina #1241 %o B (1 HE 52 1 10 2 b & Tab 3 Results of molecular docking
. ) ) . . WE
¥ ( Quercetin , Luteolin , Kaempferol {1 Wogonin ) 5 #% .0» ¥ /5 e o 0 KD e
(TNF JUN \MAPK1 #1 IL-6) BE47 73 T X 86 R B, LB Quercetn (1 Z) -9.1 -9.1 -8.4 -85
HESEEAMNSG S <=7 keal/mol, W35 3, ZiGREER/RIL  Lueolin(RRAZ) -9.0 -8.8 -8.6 -8.6
AURARER A ), S-S0 keal/mol frie el WES) e B Tl
Vogonin( (Y HA % -38. -38. — -1
KIS B S A TE<=T. 0 keal/mol JURBATBE AN, — o
A BE M BUE /N, R Z AR SRS A 158, 5 0 7 Note; “—" indicates that there is no correspondence hetween the target and the compound

B 8RR T M A S E R A o R
H i f23% TNF 5 Quercetin(a) .JUN 5 Quercetin (b) \MAPK1 &
Luteolin(c) L & IL-6 5 Luteolin(d) ,
3 it

B DA 75 R B i XU A B 55 0 B RL, SR E S

FPIEBEBEHZS P S0t 2021 AR5 21 555 8 1)

Fh R 25050, fEl R _EAT I TRIT SR MBS 4. SAt
V14 9 ALE S 67 & B A Jeg oS L AEE 47 KR 6 A0 M e A, 24575
SERFSEAS IR W, S U £ 0K B 4N i A A R n | Py 2
LAV A AT B I R A, T8 S8 8 A i 38 B i
FILRESHR " o A T LT B D3 25 ORL IR T S R 1Y
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Fig 4 GO enrichment analysis ( vertical coordinate indicates enrichment items, horizontal coordinate indicates

enrichment number)

AGE-RAGE signaling pathway in diabetic complications

5 AGE-RAGE 5 SEKE
Fig 5 AGE-RAGE signal pathway diagram
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AGE-RAGE signaling pathway in diabetic complications ‘

Fluid shear stress and atherosclerosis .
Human cytomegalovirus infection .

IL-17 signaling pathway

Chagas disease
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Hepatitis B
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Proteoglycans in cancer
Thi7 cell differentiation : @
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C-type lectin receptor signaling pathway
Osteoclast differentiation
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Toll-like receptor signaling pathway
T cell receptor signaling pathway
HIF-1 signaling pathway
Relaxin signaling pathway
Yersinia infection
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EGFR tyrosine kinase inhibitor resistance
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Fig 6 KEGG pathway enrichment analysis
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Fig 7 “Key compound-core target-pathway” network of Biyuan Tonggiao granules
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A. TNF 5 quercetin;B. JUN 5 quercetin; C. MAPK1 4 luteolin;
D. IL-6 5 luteolin
A. TNF and quercetin; B. JUN and quercetin; C. MAPKI1 and luteolin;
D. IL-6 and luteolin
8 STFEEXE
Fig 8 Molecular docking pattern
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