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Abstract: Objective To clarify the characteristics of drug pair of Coptidis Rhizoma-Euodiae Fructus on multi-components,
multi-targets and multi-pathways based on the network pharmacology, and provide a theoretical reference for further study on the
pharmacodynamic basis and mechanism of Coptidis Rhizoma-Euodiae Fructus against cancer and cardio-cerebrovascular diseases.
Methods Through the Traditional Chinese Medicine Systems Pharmacology (TCMSP) database, the parameters of oral
bioavailability (OB > 30%) and drug-likeness ( DL > 0.18) combined with the biological function, contents, research hotspot and other
factors were used to screen out the active ingredients of the medicine pair of Coptidis Rhizoma - Euodiae Fructus. DrugBank and
TCMSP databases were used to predict and analyze the targets, and Uniprot database was used to sort out all relevant genes affecting
the targets. Combining the KEGG database for GO analysis and pathway analysis, “ingredients-targets-related diseases™ network was

constructed using Cytoscape software. Results A total of 41 compounds and 212 potential target genes, as well as 44 signaling
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pathways were obtained after screening from Coptidis Rhizoma-Euodiae Fructus, and there were 44 major signaling pathways involved in
30 pathways related to cancer, seven pathways which were related to cardio-cerebrovascular diseases, seven pathways which were related
to cancer and cardio-cerebrovascular diseases. Conclusion The active ingredients of Coptidis Rhizoma-Euodiae Fructus can up-regulate
the expression of cancer apoptosis genes through multi-components, multi-targets and multi-pathways, down-regulate the expression of

cell cycle and apoptosis-related genes, and produce anti-cancer effect; Protecting vascular cells by inhibiting vascular calcification, and to

achieve the effect of treating cardio-cerebrovascular diseases by inhibiting apoptosis and proliferation.

Key words: Coptidis Rhizoma; Euodiae Fructus; network pharmacology; cancer; cardio-cerebrovascular disease
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Table 1 Main active components of Coptidis Rhizoma-Euodiae Fructus

'S WA AR OB/% DL [FfH
MOLO000098  ##f i % (quercetin) 4643 028 154
MOL000354 5H &% (isorhamnetin) 49.60  0.31 37
MOL000358 B-# i (beta-sitosterol) 3691  0.75 38
MOLO000359 4§ E¥ (sitosterol) 3691 0.75
MOL000622 )~ E=:MlE (magnograndiolide) 63.71  0.19
MOL000762  F¥7## % A (palmidin A) 3536 0.65
MOLO000785 [ 5yT (palmatine) 64.60  0.65 19
MOL001454  /NEERH (berberine) 36.86  0.78 17
MOLO001458  #¥%EHH, (coptisine) 30.67 0.86 9
MOL002662 RZKBE X, (rutaccarpine) 4030  0.60 18
MOL002668  FJEEIE, (worenine) 4583  0.87 7
MOLO002894  /NEEZLEH, (berberrubine) 3574 0.73 13
MOL002897 K /NEEHH, (epiberberine) 43.09  0.78 11
MOL002903  (R)-Zf/NEERH, [ (R)-canadine ] 5537 0.77 31
MOL002904  /NEEIZHH, (berlambine) 36.68 0.82 20
MOLO002907  corchoroside A_qt 10495  0.78
MOL003942  RZEFIH R (rutaevine) 66.05  0.58
MOL003943 ZEFHEJEE (rutalinidine) 4089 022 16
MOL003947  1-F%:-2-[(2)-10-+ FL R ]-4-" 58 (1-methyl-2-[(Z)-pentadec-10-enyl]-4-quinolone) ~ 48.45  0.46
MOL003950  1-H%:-2-[(Z)-6-—M)fi2]-4-141# 1 (1-methyl-2-[(Z)-undec-6-enyl]-4-quinolone ) 4848  0.27 0
MOL003956 —&Z R% 8 IKHH (dihydrorutaccarpine) 4227  0.60 13
MOL003957  1-H -2+ FilkedE-4-4 0 (1-methyl-2-pentadecyl-4-quinolone) 4452 0.46 13
MOL003958  RZ<8iH (evodiamine) 86.02 0.64 22
MOLO003960  1-(5,7,8-trimethoxy-2,2-dimethylchromen-6-yl) ethanone 30.39  0.18 13
MOL003963  ¥23: R 2KBiHH (hydroxyevodiamine) 7211 0.71 13
MOL003964  1-FFE-2-+—Rchi-4-1% % B (1-methyl-2-undecyl-4-quinolone) 4759  0.27 14
MOL003972  1-F12:-2-F3-4-1 58] (1-methyl-2-nonyl-4-quinolone) 48.42  0.20 22
MOL003974  RZBEHH, (evocarpine) 48.66  0.36 11
MOL003975 —H5k-11,14,17-=4&BR F li§ (icosa-11,14,17-trienoic acid methyl ester) 4481 0.23 0
MOL003994  24-methyl-31-norlanost-9(11)-enol 38.00 0.75
MOL004002  50-O-(3"-Ffiizds-3- BRI AN, [ Salpha-O-(3'-methylamino-3'-phenylpropionyl) nicotaxine ] 30.86  0.49
MOL004004 6-OH AKREE 3 (6-OH-luteolin) 4693  0.28
MOL004014  RZEFHEEE (evodiamide) 73.77  0.28 15
MOL004017  fi#2#8Z (fordimine) 5511 0.26 0
MOLO004018  RZBERFE 1 (goshuyuamide D 83.19 039 22
MOL004019 RZEgiRBiAE I (goshuyuamide 11D 69.11 043 17
MOL004020  #3fER % (gossypetin) 3500 0.31 10
MOLO004021 gravacridoneshlirine 63.73  0.54 6
MOL004025 2= FIE RZE T [ N-(2-methylaminobenzoyl) tryptamine ] 56.96  0.26 12
MOL008647 FBIFH 58 Wif% (moupinamide) 86.71  0.26

MOLO013352 & AfHld (obacunone) 4329  0.77
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Fig. 1 Targets-active ingredients interaction network diagram of Coptidis Rhizoma-Euodiae Fructus
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Fig.2 Targets-diseases interaction network diagram of Coptidis Rhizoma-Euodiae Fructus
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Table 2 Topology characteristics and genes of main hub nodes from targets network
L 1D B FE FEfE
P35354 prostaglandin G/H synthase 2 PTGS2 32
P37231 peroxisome proliferator activated receptor gamma PPARG 26
P09917 arachidonate 5-lipoxygenase ALOXS 26
P03372 estrogen receptor ESR1 18
Q16539 mitogen-activated protein kinase 14 MAPK14 13
P09211 glutathione S-transferase P GSTP1 13
P00533 epidermal growth factor receptor EGFR 13
P01375 tumor necrosis factor TNF 13
P24941 cell division protein kinase 2 CDK2 13
P08253 72 kDa type IV collagenase MMP2 13
P08238 heat shock protein HSP 90 HSP90ABI 12
P28223 5-hydroxytryptamine 2A receptor HTR2A 10
P08254 stromelysin-1 MMP3 9
P29474 nitric-oxide synthase, endothelial NOS3 9
P08172 muscarinic acetylcholine receptor M2 CHRM2 9
P03956 interstitial collagenase MMP1 9
P08588 B-1 adrenergic receptor ADRBI 8
P11388 DNA topoisomerase II TOP2A 8
Q03181 peroxisome proliferator activated receptor delta PPARD 8
P00734 thrombin F2 8
P10275 androgen receptor AR 8
P05231 interleukin-6 IL6 7
P00742 coagulation factor Xa F10 7
P13500 C-C motif chemokine 2 CCL2 7
P05412 transcription factor AP-1 JUN 7
P07550 B-2 adrenergic receptor ADRB2 7
P13726 tissue factor F3 7
P08235 mineralocorticoid receptor NR3C2 7
P16581 E-selectin SELE 6
P49841 glycogen synthase kinase-3 beta GSK3B 6
Q14524 sodium channel protein type 5 subunit alpha SCN5SA 6
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Fig. 3 Targets-diseases interaction network diagram of Coptidis Rhizoma- Euodiae Fructus under condition of degree > 2
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&3 KEGG XEBEBHIER
Table 3 Information of main pathways of KEGG

. . Y&
ES T AR %

ng pathways in cancer 66
PI3K-Akt signaling pathway 35

prostate cancer 28
proteoglycans in cancer 26
hepatocellular carcinoma 25

microRNAs in cancer 24

small cell lung cancer 21

breast cancer 20

HIF-1 signaling pathway 20

gastric cancer 19

pancreatic cancer 19
transcriptional misregulation in cancer 18

bladder cancer 17

colorectal cancer 17

non-small cell lung cancer 17

C-type lectin receptor signaling pathway 17

NOD-like receptor signaling pathway 17

Toll-like receptor signaling pathway 17

FoxO signaling pathway 17

melanoma 12

chronic myeloid leukemia 16

viral carcinogenesis 15

p53 signaling pathway 15

endometrial cancer 14

glioma 14

acute myeloid leukemia 11

central carbon metabolism in cancer 10

choline metabolism in cancer 10

chemical carcinogenesis 9

thyroid cancer 7

OO IMEF 9% fluid shear stress and atherosclerosis 32
calcium signaling pathway 23

c¢GMP-PKG signaling pathway 15

adrenergic signaling in cardiomyocytes 13

VEGF signaling pathway 12

apelin signaling pathway 11

viral myocarditis 7

[f] B 2 5 % MAPK signaling pathway 29
i« O I TL-17 signaling pathway 23
BRI TNF signaling pathway 23
chemokine signaling pathway 17

JAK-STAT signaling pathway 15

NF-«kB signaling pathway 15

Th1 and Th2 cell differentiation 11
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