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Study of Lonicera japonica Thunb aganist lung cancer based on
pharmacological network
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Abtract: Objective The main effective components and action pathway of Lonicera japonica against lung cancer were studied by
network pharmacology, to explore the anti-lung cancer mechanism of "multi-component - multi-target - multi-pathway". Methods
PubMed and TCMSP databases were used to screen the main active ingredients of Lonicera japonica, and oral bioavailability (OB) =
20%and chemotherapy-like (DL) > 0.1 were used as the conditions for screening the active components of Lonicera japonica, then
Cytoscape 3.7 was used to construct the network diagram of "component-target". PPl network graph between honeysuckle
component targets and lung cancer related targets was constructed through CTD and String database, then the intersection network
of the two PPI network graphs was analyzed. Results The main active ingredients of Lonicera japonica in treatment of lung cancer
include quercetin, coniferin, kaempferol and foxglove and so on. It may act on 38 lung cancer related targets, such as PON1, NQO1,
AHR, MMP10, CYP1A2, CYPIBI1, GJA1, NOS2, RXRA, IL10 and so on. It was regulated by 18 signaling pathways including
bladder cancer, cytochrome P450, drug metabolism - cytochrome p450, thyroid cancer and endometrial cancer and so on. The results
showed that Lonicera japonica anti-lung cancer "multi-component - multi-target - multi-pathway" action mechanism characteristics.
Conclusions This study provides a scientific basis for the analysis of the mechanism of action of Lonicera japonica in the treatment
of lung cancer, and points out the direction for the further experimental confirmation of the anti-lung cancer target and its signaling
pathway of the active components of Lonicera japonica.
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Table 1 Main active constituents of Lonicera japonica
75 wam OB/% DL
cl  methyllinolenate 46.15 0.17
¢2  mandenol 42 0.19
c¢3  ethyl linolenate 46.1 0.2
c4  copaene 29.47 0.12
¢S5 methyl linoleate 4193 0.17
c6 tricin 27.86 0.34
c¢7 oleanolic acid 29.02 0.76
c8 P-cubebene 32.81 0.11
¢9  junipene 44.07 0.11
cl0 eriodyctiol (flavanone) 41.35 0.24
cll (-)-(3R,8S,9R,9aS, 10aS)-9-ethenyl-8-(B-D-glucopyranosyloxy)-2,3,9,9a, 10, 10a-hexahydro-5-oxo-5H, 87.47 0.23
8H-pyrano[ 4,3-d Joxazolo[ 3 ,2-apyridine-3-carboxylic acid
cl2 secologanic dibutylacetal 20.05 0.67
c13 secologanic dibutylacetal 53.65 0.29
cl4 2H-pyran-5-carboxylic acid, 4-(2,2-dimethoxyethyl)-3-ethenyl-2-(B-D-glucopyranosyloxy)-3,4-dihydro-, 22.59 0.45
methyl ester, (25,3R,45)-
cl5 3-Ethenyl-2-(B-D-glucopyranosyloxy)-3,4-dihydro-4-(2-oxoethyD-2H-pyran-5-carboxylic acid, methyl ester 23.59 0.36
cl6 (3R,4aS,5R,6R)-6-hydroxy-3-methoxy-5-vinyl-4,4a, 5, 6-tetrahydro-3H-pyrano[ 5 ,4-c ]Jpyran-1-one 60.89 0.1
cl7 PB-carotene 37.18 0.58
c18 b-D-Glucopyranoside, (3b,22E)-stigmasta-5 43.83 0.76
cl9 (57,92)-6,10, 14-trimethylpentadeca-5,9, 13-trien-2-one 37.84 0.1
c20 chryseriol 3585 0.27
c21 secologanoside 2692 037
c22  5-hydroxy-7-methoxy-2-(3,4, 5-trimethoxyphenyl)chromone 51.96 0.41
c23  2-(3,4-dimethoxyphenyl)-5-hydroxy-7-methoxy-chromone 29.24 0.34
c24 flavone der. 27.12  0.27
¢25 methyl octadeca-8, 11-dienoate 4193 0.17
c26 centauroside qt 55.79 0.5
c27 dehydroxymorroniside 20.69 0.46
c28 ioniceracetalides B_qt 61.19 0.19
c29 loniceracetalide A 28.29 0.58
¢30 loniceracetalide A_qt 89.38 0.17
c31 dinethylsecologanoside 48.46 0.48
c32 sitogluside 20.63 0.62
¢33 P-sitosterol 36.91 0.75
¢34 kaempferol 41.88 0.24
¢35 stigmasterol 43.83 0.76
¢36 (-)-caryophyllene oxide 32.67 0.13
c37 luteolin 36.16 0.25
c38 alloaromadedrene 53.46 0.1
c39 apigenin 23.06 0.21
c40 quercetin 46.43 0.28
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Fig.1 Honeysuckle composition-target network
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Fig.2 PPI network diagram of active ingredient target of Flos Lonicerae
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Fig. 3 PPI network of lung cancer-related targets
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Table 2 Analysis of GO enrichment of active components in Flos Lonicerae

JH XD 134y qfH Overlap/Size
EELY/ NN Regulation of mitochondrial membrane permeability 1.011 76 0.000 53 3/11
Release of cytochrome ¢ from mitochondria 0.873 23 0 5/21
Racrophage differentiation 0.843 93 0.000 63 3/13
Replicative senescence 0.720 85 0.012 33 2/10
Regulation of ERK1 and ERK2 cascade 0.720 85 0.012 33 2/10
Response to caffeine 0.720 85 0.012 33 2/10
Regulation of mitochondrial membrane potential 0.720 85 0.012 33 2/10
Regulation of angiogenesis 0.682 76 0.000 10 4/21
Collagen catabolic process 0.670 85 0.001 12 3/16
Cellular response to glucocorticoid stimulus 0.648 13 0.014 35 2/11
Nitric oxide biosynthetic process 0.648 13 0.014 35 2/11
A i 4 53 Fascia adherens 0.578 38 0.031 36 2/13
Protein-DNA complex 0.362 99 0.312 99 1/10
Connexon complex 0.362 99 0.312 99 1/10
Nuclear body 0.350 09 0.011 28 3/31
Apical junction complex 0.326 63 0.312 99 /11
Nuclear chromosome 0.326 63 0.064 13 2/22
Contractile fiber 0.326 63 0.312 99 1/11
Pseudopodium 0.326 63 0.312 99 1/11
Nuclear euchromatin 0.326 63 0.312 99 1/11
5y Yiie Glutathione transferase activity 0.758 46 0.026 01 2/10
Protein phosphatase 2A binding 0.573 84 0.037 08 2/13
Cell surface binding 0.529 88 0.037 08 2/14
MAP kinase activity 0.491 79 0.037 08 2/15
Monooxygenase activity 0.458 46 0.037 08 2/16
Hsp90 protein binding 0.458 46 0.037 08 2/16
R-SMAD binding 0.429 04 0.037 08 2/17
Fibronectin binding 0.402 90 0.038 53 2/18
Oxygen binding 0.402 90 0.038 53 2/18
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Table 3 KEGG pathway of Flos Lonicerae

18 XD 134y qfE Overlap/Size
Bladder cancer 0.946 52 0.000 00 10/38
Metabolism of xenobiotics by cytochrome P450 0.693 89 0.000 23 4/20
Drug metabolism - cytochrome P450 0.599 77 0.002 74 3/17
Thyroid cancer 0.533 89 0.000 52 4/25
Endometrial cancer 0.373 89 0.000 07 6/50
Prostate cancer 0.370 08 0 10/84
Pancreatic cancer 0.293 89 0.000 04 7/70
Glioma 0.293 89 0.000 14 6/60
Dorso-ventral axis formation 0.293 89 0.062 85 2/20
Colorectal cancer 0.287 33 0.000 14 6/61
Non-small cell lung cancer 0.286 05 0.000 52 5/51
Linoleic acid metabolism 0.257 52 0.298 74 1/11
Chronic myeloid leukemia 0.241 71 0.000 23 6/69
Small cell lung cancer 0.235 35 0.000 07 7/82
Amyotrophic lateral sclerosis (ALS) 0.234 31 0.004 09 4/47
Retinol metabolism 0.227 22 0.306 28 1/12
Melanoma 0.216 47 0.001 11 5/62
Leishmaniasis 0.216 47 0.001 11 5/62
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