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Exploration on Active Ingredients and Molecular Mechanism of Danning Tablets in the
Treatment of Chronic Cholecystitis Based on Network Pharmacology”

YANG Ti'?, WANG Xue™’, YANG Yunyun’, DING Nan®, WANG Xuebin™*, CHEN Jingxia’
(1. Dept. of Pharmacy, Gongli Hospital of Shanghai Pudong New District, Shanghai 200135, China;
2. Dept. of Pharmacy, The First Affiliated Hospital, Naval Medical University, Shanghai 200433,
China; 3. Academic of Life Science and Biopharmaceutical, Shenyang Pharmaceutical University,
Shenyang 110016, China; 4. Dept. of Biological Medicines, School of Pharmacy, Fudan University,
Shanghai 201203, China)

ABSTRACT OBJECTIVE: To investigate the active components and molecular mechanism of Danning tablets in the
treatment of chronic cholecystitis based on network pharmacology. METHODS: The chemical components of Danning
tablets were obtained from the TCMSP database and herbal group identification database, and the active ingredients
and potential targets were screened according to pharmacokinetic parameters; the targets related to chronic cholecystitis
were obtained from the GeneCards, DisGeNET and Drugbank databases, and Venn diagram was drawn with Venny
2. 1.1 to obtain the shared targets; the STRING database was used to construct protein-protein interaction network of
compounds and shared disease targets, then Cytoscape 3. 7. 2 software was used to implement visualization and perform
network topology analysis to screen the core targets, finally the Cluster Profiler GO. R plug-in was used to conduct
enrichment analysis on the core targets. RESULTS: There were 60 shared targets in Danning tablets and chronic
cholecystitis, among which the key targets were tumor protein p53, CDKN1A, CCND1, RAF1, epidermal growth
factor receptor, vascular endothelial growth factor A, tumor necrosis factor, matrix metalloproteinase 9, ERBB2 and
RB1, etc., mainly involving bladder cancer, human cytomegalovirus infection and signaling pathways such as
phosphatidylinositol-3-kinase/protein kinase B. CONCLUSIONS: The treatment of chronic cholecystitis with Danning
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tablets may be related to anti-inflammatory and regulation of cholesterol metabolism.

KEYWORDS Network pharmacology; Danning tablets; Chronic cholecystitis; Target prediction; Molecular mechanism
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Fig 1 Wayne diagram of active ingredients of Danning

tablets-chronic cholecystitis targets
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Tab 1 Basic drug parameters of active ingredients in Danning tablets in the treatment of chronic cholecystitis

MOLID it a 0B/% DL R
MOL000098 quercetin 46. 43 0.28 [
MOL004328 naringenin 59.29 0.21 I WrE A4
MOL000338 beta-sitosterol 36.91 0.75 RE JEM e MAZFR
MOL005828 nobiletin 61.67 0.52 HH ik
MOLO00006 luteolin 36. 16 0.25 AL
MOLO000471 aloe-emodin 83.38 0.24 N
MOLO13287 physovenine 106. 21 0.19 JEAL
MOLO005814 tangeretin 21.38 0.43 Wik
MOL002268 thein 47.07 0.28 K IR
MOL005100 5, 7-dihydroxy-2- 3-hydroxy-4-methoxyphenyl ) chroman-4-one 47.74 0.27 e Bk
MOL002281 toralactone 46.46 0.24 N
MOL000096 (=) -catechin 49.68 0.24 K
MOL000492 (+)-catechin 54.83 0.24 TR
MOL001803 sinensetin 50. 56 0.45 HH
MOLO005811 hepta-3 23.91 0.58 /3
MOL002235 eupatin 50.80 0.41 K
MOLO013281 6,8-Dihydroxy-7-methoxyxanthone 35.83 0.21 AL
MOL001798 neohesperidin_qt .17 0.27 B
MOL007930 hesperidin 13.33 0.67 /34
MOL005812 naringin 6.92 0.78 /3
MOLO000449 stigmasterol 43.83 0.76 HF R
MOL005815 citromitin 86.90 0.51 Wip
MOL001870 luteolinidin 53.66 0.22 HFR
MOL000387 bifendate 31.10 0.67 SERI

&2

ARBRE ZE (luteolin) , 2725 K # & (aloe-emodin) | B Ji 5. I Bl
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Fig 2 Network diagram of active ingredients of Danning

tablets-chronic cholecystitis targets
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Fig 3 Network diagram of protein-protein interaction ( PPI)

of shared targets of Danning tablets and chronic cholecystitis
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Fig 4 Frequency distribution of shared targets of

Danning tablets and chronic cholecystitis
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Tab 2 Result of target pathway enrichment analysis of Danning tablets in the treatment of chronic cholecystitis

GO Description Count  lg(P) Hits
hsa05219 bladder cancer 15 -25.34  MMP2,EGFR,CCND1,MYC,EGF,TP53,MMP9, VEGFA,CXCL8,RAF1,ERBB2,RASSF1,CDKN2A, RB1, CDKN1A
hsa05163 human cytomegalovirus infection 15 -13.41 CCL2,CREBI,EGFR,CCND1,MYC,TP53, VEGFA,ILIB, TNF,CXCL8,IL6,RAF1,CDKN2A, RB1, CDKNIA
hsa04151 PI3K-Akt signaling pathway 15 -10.54 PTEN,CREBI,EGFR,CCND1,MYC,EGF ,NOS3,TP53, VEGFA 116,114, RAF1,ERBB3, ERBB2, CDKN1A
hsa05206 microRNAs in cancer 14 -10.17  PTEN,EGFR,CCNDI,MYC,TP53,MMP9, VEGFA ,RAF1,ERBB3,ERBB2,RASSF1,CDKN2A, CDKNIA, CYP1BI
hsa05205 proteoglycans in cancer 13 -11.27 MMP2,EGFR,CCND1,HIF1A,MYC,TP53,MMP9, VEGFA, TNF ,RAF1,ERBB3, ERBB2, CDKN1A
hsa05417 lipid and atherosclerosis 13 =11.00 CCI.2,N0S3,TP53,SELE, CD40LG, MMP9, MMP3, IL1B, FOS, TNF ,CXCL8, IL6, CYP1A1
hsa05215 prostate cancer 2 -13.8 PTEN,CREBI,EGFR,CCND1,EGF, TP53, MMP9, MMP3,RAF1,ERBB2, RB1, CDKN1A
hsa05167 kaposi sarcoma-associated herpesvirus infection 12 -10.28 CREBI,CCND1, HIF1A,MYC,TP53, VEGFA, FOS,CXCL8,IL6,RAF1,RBI,CDKNIA
hsa01522 endocrine resistance 11 -12.24 MMP2,EGFR,CCND1,TPS3,MMP9,FOS,RAF1,ERBB2,CDKN2A, RB1, CDKNIA
hsa04933  AGE-RAGE signaling pathway in diabetic complications 11 -12.14 CCL2,MMP2,CCND1,NOS3,SELE, F3, VEGFA, ILIB, TNF,CXCL8, IL6
hsa05418 {luid shear stress and atherosclerosis 11 -10.55 CCL2,MMP2,NOS3,TPS3,SELE, IFNG ,MMP9, VEGFA ,IL1B, FOS, TNF
hsa05224 breast cancer 11 -10.28 PTEN,EGFR,CCND1,MYC,EGF,TP53,FOS,RAF1,ERBB2,RB1,CDKNIA
hsa05161 hepatitis B o 98 CREBI, MYC, TP53,MMP9, FOS  TNF, CXCL8, IL6, RAFT,RBI, CDKNIA
hsa05166 human T-cell leukemia virus 1 infection 11 -8.42 PTEN,CREB1,CCND1,MYC, TP53,FOS, TNF,IL6,CDKN2A,RB1, CDKN1A
hsa04010 MAPK signaling pathway 11 -7.09 EGFR,MYC,EGF,TP53,VEGFA, ILIB,FOS, TNF,RAF1,ERBB3, ERBB2
hsa05165 human papillomavirus infection 11 -6.57 PTEN, CREBI,EGFR,CCND1,EGF, TP53, VEGFA, TNF, RAF1,RBI,CDKNIA
hsa05223 non-small cell lung cancer 10 -12.08 EGFR,CCNDI1,EGF, TP53,RAF1,ERBB2, RASSF1,CDKN2A ,RB1, CDKNIA
hsa05212 pancreatic cancer 10 -11.8 EGFR,CCNDI1,EGF, TPS3, VEGFA,RAF1,ERBB2,CDKN2A, RB1, CDKNIA
hsa04657 1117 signaling pathway 10 -10.89 CCL2,IFNG,MMP9,MMP3,1L1B,FOS, TNF,CXCL8,1L6, IL4
hsa04066 HIF-1 signaling pathway 10 -10.23 TIMP1,EGFR, HIFIA ,EGF ,NOS3,IFNG, VEGFA, IL6 ,ERBB2, CDKN1A
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Fig 5 Bubble diagram of GO function enrichment and KEGG pathway enrichment analysis of potential targets of
Danning tablets in the treatment of chronic cholecystitis
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Fig 6 Network diagram of component-target-pathway of Danning tablets in the treatment of chronic cholecystitis
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Tab 3 Characteristic parameters of network nodes of main
active ingredients of cholinester tablets

MOLID RS E3S R A W

MOL000098 quercelin 3 0.242 652 0.652 174
MOL000006 luteolin 14 0.035 393 0.468 750
MOL005828 nobiletin 8 0.009 814 0.389 610
MOL000471 aloe-emodin 5 0.002 548 0.410 959
MOLO005814 tangerelin 3 0.002 656 0.389 610
MOLO005812 naringin 3 0.000 578 0.394 737
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Tab 4 Characteristic parameters of targets network nodes

of main active ingredients in Danning tablets

il ERE N REE

P53 py) 0.076 612 0.571429
CDKNIA 2 0.078 082 0..560 748
CCNDI 16 0.031 870 0.512 821
RAF1 16 0.032 437 0.512 821
EGFR 15 0.027 381 0.512 821
VEGFA 14 0.029 838 0.504 202
TNF 14 0.038 907 0.495 868
MMP9 13 0.032 162 0.487 805
ERBB2 13 0.021 244 0.495 868
RBI 13 0.017 503 0.487 805
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