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Study on the molecular mechanism of Canger pills for treating sinusitis based on network pharmacology
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Abstract Objective: To analyze the molecular mechanism of Canger pills in the treatment of sinusitis based on network pharmacology
and molecular docking. Methods: Traditional Chinese Medicine Systems Pharmacology Database (TCMSP) and Cytoscape 3.9.1 were
used to screen and determine the main active components of Canger pills. The main targets of sinusitis were obtained through GeneCards,
OMIM and other databases, and the protein interaction ( PPI) network model of drug—disease targets was constructed by using STRING
platform, and the core targets were screened out. Gene ontology (GO) function enrichment analysis and Kyoto Encyclopedia of Genes and
Genes (KEGG) pathway enrichment analysis were performed on intersection targets using the Metascape data platform. Finally, Autodock
software was used to verify the molecular docking of the main active ingredients and core targets. Results: The main active components of
Canger pills for the treatment of sinusitis were quercetin, luteolin, B—sitosterol , etc. The core targets were tumor protein p53 (TP53 ), pro—
tein kinase B1(AKT1), transcription factor p65 (RELA ), etc. In molecular docking validation, the energy of the main active ingredients
and the core target docking results were all lower than -5 kcal/mol, indicating good binding activity. Conclusion: The main active com—
ponents of Canger pills can reduce the secretion of inflammatory factors by regulating the signal pathways such as phosphatidylinositol 3
kinase—protein kinase B (PI3K—AKT) and Janus kinase—signal transduction and transcriptional activator (JAK-STAT),so as to play a
role in the treatment of sinusitis.
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Tab.l Important active ingredients of Canger pills

[ aE AN 5 BHE APk
HitHz Z (Quercetin) E2 456 5.284 768 2
AR %2 (Luteolin) F1 232 8.344 2623
B-4+ i B ( B—sitosterol ) Al 190 122558140
11125 B} ( Kaempferol ) El 186 9.888 888 9
7§ B ( Stigmasterol ) Cl 128  11.5555556
4 AW E (Acacetin) 11 54 17.250 000 O
I #%(Wogonin ) Q1 46 12.413 043 5
K # % (Chryseriol ) HI 38 22.800 000 0
#1225 (Naringenin ) JHO 38 7.815789 5
5 2 (Isorhamnetin ) JH4 36 14.555 555 6
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Tab.2 Core target of Canger pills in treating sinusitis

R, L EE A RER
AHAEAE ST p53 TP53 39 0.138 0.224
R I B1 AKT1 34 0.096 0.182
s HF p6s RELA 32 0.078 0.280
22 ZFIE AL U 3 MAPK3 31 0.047 0.280

22 34 R AR P 1 MAPKI 30 0.045 0.264
bR R FE A 7 TNF 28 0.066 0.262
H A2 -6 16 25 0.058 0317

22 B4R AR A 14 MAPK14 24 0.055 0.308
WM ZIR 1 ESR1 24 0.047 0315
JFESE FOS FOS 23 0.035 0.332
HEAEA B-1 CTNNB1 22 0.047 0.247
JERE L MY C MYC 20 0.018 0447
A E R AR BT 1 CDKNIA 19 0.009 0485
TR AR FZ Ik EGFR 19 0.020 0316
O T B - 240 98 A DG 2 1 RB1 18 0014 0451
A 1 CAVI 18 0.043 0.144
55 i RN SR P 1 STAT1 18 0.027 0.346
G1/S Fe e 1 D1 CCNDI 18 0.015 0477
F4iiEA2E-10 ILI0 18 0.026 0.392
Runt A5G4 S E T 2 RUNX2 17 0.021 0316
HAEFETHET 1-a HIFIA 17 0.014 0463
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Tab.3 Functional description of Canger pills—sinusitis target PPI

network
GO Description Log10(P)
G0:0010035 response to inorganic substance -43.6
G0:0032496 response to lipopolysaccharide -38.7
G0:0002237  response to molecule of bacterial origin =377
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Fig.1 GO function enrichment analysis of Canger pills—sinusitis target
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Fig.2 Enrichment analysis of KEGG pathway of Canger pills—

sinusitis target
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Tab.4 Binding energy (kcal/mol ) of active components of Canger pills for treating sinusitis and target docking molecule

% TP53 AKT1 RELA MAPK3 MAPKI1 TNF IL-6

HitJz % (Quercetin) -89 -6.1 7.1 -79 -78 -7.0 -7.0
AR # 2 (Luteolin) -8.6 -6.0 -6.7 -15 -8.7 9.2 -1.1
B-7 & B ( B—sitosterol ) -9.1 -5.1 -5.7 -6.9 -5.8 -6.6 52
Z5 1 (Kaempferol ) -8.6 -6.1 —6.4 7.4 -6.9 -8.7 -6.7
5§ B Stigmasterol ) -6.6 6.4 -5.6 7.1 -7.0 -5.7 -5.7
G A W ZE (Acacetin) -8.6 -6.1 -6.5 -7.6 -85 -8.7 -6.5
I #E% (Wogonin ) -84 -6.1 -6.3 -8.2 -8.2 -8.6 -6.4
K # 2 (Chryseriol ) -84 -6.3 -6.6 -7.6 -8.6 -8.7 -6.5
#h 2 2 (Naringenin ) -79 6.2 -5.8 -73 -15 -6.5 -6.1
5B & (Isorhamnetin) -8.1 -6.1 -6.6 -73 -8.1 -7.6 -6.0

1 TP53 : AL MRE BT p53; AKT1 : 7 13 B1; RELA : 5% 35K T p65; MAPK3 : 22 24 J50E AL R F I 35 MAPK : 22 24503 A0 8 14 15

TNF : IR SEIR F 5 116 : FHANAE A2 -6

B3 BEAKRTESEXLFTREMENR ps3 5 p-A HETE
(PES
Fig.3 Docking conformation of cellular tumor antigen p53 and f3—

sitosterol in Canger pills prescription for treating sinusitis

B4 BEARTEEXLTMEREEFSRKBEERNEE
(PES
Fig.4 Docking conformation of tumor necrosis factor and luteolin

in Canger pills prescription for sinusitis
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