5526 55 8 W FEXEFFFRE Vol. 26,No. 8
2020 4 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2020

- BiEEHE
LT 9 246 28 P 5 H B AR T I G L R A P

EH, §XT, AR, LML, KRR, BFA, 4%, FTwWHE"
(/P EHKRF, & 330004)

[(FE] B 3T WG I B 240 , PR H B - AR 52 00 0 0 R 90 00 08 6 05 1k B o0 R e] BEVE I BILTRI . 7 5% A
2 R G2 A 3 B & (TCMSP) i 3 1 H R -AR 52 06 PR 43 5 25 W1 8UHE & Therapeutic Target Databas (TTD ) %45 22 6 2% 1) 7L
TR S HEAT 1O LA A, U A L AR 5 e T R R L R AR Y S B AE SR A, FI ] Cytoscape 3. 7. 1 SR i
T AR T VSR - N G T AT A0 AT . S5 R ARIEZEZGPE (DL) K 0 IR AR W R BE (OB) AR 5G 2% 14 7 8 3K 45 1 B - 52
T T 53 - L D A T 4 BT i I 4% R AL 133 N R A A 116 A FUIR R 2R RO 17 A S FLR I 25 W A
H AR H BE MRS A 109 A 5 5 20 M9 25 W 38 2SO BLVE A ARGE TR PR LA A 6 A5 5 2L IR I 24 W B SO BLPE TR AR S L
B AR PR A 1A 4 B T A 400 A ZL IS 0 S-H BRI AR X . 58 B Rt A I ERN M A ER LT £
A3 N 22 S A R AR 2 RO, L A2 R T BT LR R ROV AE AR FUALIR , Ry i — 2D SR A SR AL T B Rl

[kggiR] Mgy, I, R, A U

[hES%EES] R22;R242;R2-031; R285.5 [ TEkARIRAS] A [XEHE] 1005-9903(2020)08-0219-09

[doi] 10.13422/j. enki. syfjx. 20200125

[ M4 H AR ]  hitp://kns. cnki. net/kems/detail/11. 3495. R. 20190918. 0847. 003. html

[P HARATEI]  2019-09-18 0957

Exploration of Active Ingredients and Anti-breast Cancer Mechanism of
Glycyrrhizae Radix Et Rhizome and Aurantii Fructus Based on Network Pharmacology

GUAN Yang, ZENG Wen-xue* , HU Hui-ming, MA Yue-xing, ZHAO Bin, LU Zi-jie,
ZHONG Qi-hong, HUANG Li-ping”
(Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract | Objective; To explore the potential active ingredients and possible anti-breast cancer
mechanism of Glycyrrhizae Radix et Rhizome and Aurantii Fructus based on the method of network pharmacology.
Method: The main potential targets of Glycyrrhizae Radix et Rhizome and Aurantii Fructus on breast cancer were
summarized by comparing the Glycyrrhizae Radix et Rhizome-Aurantii Fructus active ingredients screened from
Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform ( TCMSP) and breast cancer
targets searched in Therapeutic Target Database ( TTD ). Cytoscape 3.7.1 software was used to establish a
Glycyrrhizae Radix et Rhizome-Aurantii Fructus active ingredients-target-disease network and perform topology
analysis based on the network. Result; According to related conditions of drug-like (DL) and oral bioavailability
(OB), the network of Glycyrrhizae Radix et Rhizome-Aurantii Fructus active ingredients-breast cancer target was

obtained, covering a total of 133 nodes, 116 chemical components and 17 breast cancer drug targets, 109 active
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components of Glycyrrhizae Radix et Rhizome interacting with breast cancer drug target, 6 active ingredients of
Aurantii Fructus interacting with breast cancer drug targets, and 1 common active ingredient of Aurantii Fructus and
Glycyrrhizae Radix et Rhizome interacting with breast cancer targets. There were 400 breast cancer target-
interaction target pairs in the network diagram. Conclusion: The anti-breast cancer effect of Glycyrrhizae Radix et
Rhizome and Aurantii Fructus is based on the overall pharmacodynamic effect of multi-component, multi-pathway

and multi-target, the investigation of its potential anti-breast cancer mechanism provides theoretical basis for further

experimental research.
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Table 1 96 candidate compounds of Glycyrrhizae Radix et Rhizome and Aurantii Fructus predicted by OB and DL

oG &Y OB/ % DL P
MO1005020  dehydroglyasperins C 53.82 0.37
MOLO005018 xambioona 54.85 0.87 HE
MOL005017 phaseol 78.77 0.58 H
MOLO005016 odoratin 49.95 0.3 H
MOLO005013  18a-hydroxyglycyrthetic acid 41.16 0.71
MOL005012 licoagroisoflavone 57.28 0.49 H
MOL005008 glycyrrhiza flavonol A 41.28 0.6 HE
MOL005007  glyasperins M 72.67 0.59  ffix
MOL005003 licoagrocarpin 58.81 0.58 HE
MOLO005001 gancaonin H 50.1 0.78 o
MOL005000 gancaonin G 60.44 0.39 H
MOL004996  gadelaidic acid 30.7 0.2 1
MOLO004993 8-prenylated eriodictyol 53.79 0.4 H#x
MOL004991 7-acetoxy-2-methylisoflavone 38.92 0.26 HE
MOL004990 7,2’ 4" -trihydroxy-5 -methoxy-3-arylcoumarin 83.71 0.27 i
MOT.004989 6-prenylated eriodictyol 39.22 0.41 H
MOL004988 kanzonol F 32.47 0.89 H
MOLO004882  licocoumarone 33.21 0.36 i
MOLO04879  glycyrin 52.61 0.47
MOL004866 2-(3,4-dihydroxyphenyl) -5 ,7-dihydroxy-6-( 3-methylbut-2-enyl) chromone 44.15 0.41 HE
MOL004864 5 ,7-dihydroxy-3-(4-methoxyphenyl) -8-( 3-methylbut-2-enyl ) chromone 30.49 0.41  ffix
MOL004863  3-(3 ,4-dihydroxyphenyl) -5 ,7-dihydroxy-8-( 3-methylbut-2-enyl) chromone 66.37 0.41  ffx
MOLO004860 licorice glycoside E 32.89 0.27 o
MOL004857  gancaonin B 48.79 0.45
MOL004856  gancaonin A 51.08 0.4 e
MOLO004855 licoricone 63.58 0.47 H#x
MOT004849  3-(2,4-dihydroxyphenyl)-8-( 1, 1-dimethylprop-2-enyl) -7-hydroxy-5 -methoxy-coumarin 59.62 0.43
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MOL004848 licochalcone G 49.25 0.32 HE
MOL004841 licochalcone B 76.76 0.19 H &
MOL004838 8-(6-hydroxy-2-benzofuranyl) -2 ,2-dimethyl-5-chromenol 58.44 0.38 H
MOL004835  glypallichalcone 61.6 0.19  Hw
MOL004833 phaseolinisoflavan 32.01 0.45 H &
MOL004829 glepidotin B 64.46 0.34 H
MOL004828 glepidotin A 44.72 0.35 HE
MOL004985 icos-5-enoic acid 30.7 0.2 H &
MOL004980 inflacoumarin A 39.71 0.33 Hx
MOL004978  2-[ (3R) -8 ,8-dimethyl-3 ,4-dihydro-2H-pyrano[ 6 ,5-f] chromen-3-yl] -5 -methoxyphenol 36.21 0.52 i
MOL004974  3’-methoxyglabridin 46.16 0.57
MOL004966  3'-hydroxy-4'-O-methylglabridin 43.71 0.57 HE
MOL004961 quercetin der. 46.45 0.33 Ho
MOT004959 1 -methoxyphaseollidin 69.98 0.64  ffix
MOL004957 HMO 38.37 0.21 H#x
MOL004949 isolicoflavonol 45.17 0.42 H
MOL004948 isoglycyrol 44.7 0.84  ffix
MO1.004945 (2S) -7-hydroxy-2-(4-hydroxyphenyl) -8-(3-methylbut-2-enyl ) chroman-4-one 36.57 0.32 H
MOLO04941  (2R)-7-hydroxy-2-(4-hydroxyphenyl) chroman-<4-one 71.12 0.18
MOL004935 sigmoidin-B 34.88 0.41 HE
MOL004924 (=) -medicocarpin 40.99 0.95 H &
MOL004917  glycyroside 37.25 0.79
MOL004915 eurycarpin A 43.28 0.37 HE
MOT004914  1,3-dihydroxy-8 ,9-dimethoxy-6-benzofurano[ 3 ,2-c ] chromenone 62.9 0.53
MOL004827 semilicoisoflavone B 48.78 0.55 H
MOL004824 (28)-6-( 2, 4-dihydroxyphenyl ) 2-( 2-hydroxypropan-2-yl ) 4-methoxy-2 , 3-dihydrofuro  60.25 0.63 i

[3,2-g] chromen-7-one

MOL004820  kanzonols W 50.48 0.52
MOL004815  (E)-1-(2 ,4-dihydroxyphenyl) -3-(2 ,2-dimethylchromen-6-yl) prop-2-en-1 -one 39.62 0.35
MOL004814 isotrifoliol 31.94 0.42 HE
MOLO004811  glyasperin C 45.56 0.4 e
MOLO04810  glyasperin F 75.84 0.54  Hw
MOLO004808 glyasperin B 65.22 0.44 H#
MOL004806 euchrenone 30.29 0.57 o
MOL004805 (25) 2-[ 4-hydroxy-3-( 3-methylbut-2-enyl ) phenyl 1-8 , 8-dimethyl-2 , 3-dihydropyrano ~ 31.79 0.72

[2,3-f] chromen-4-one

MOL004328 naringenin 59.29 0.21 AN
MO1.003896 7-methoxy-2-methyl isoflavone 42.56 0.2 H
MOL003656 lupiwighteone 51.64 0.37 HE
MOL002565 medicarpin 49.22 0.34 HE
MOL002311 glycyrol 90.78 0.67 H
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MOL001792  DFV 32.76 0.18  H
MOLO01484  inermine 75.18 0.54  ffux
MOT004913  1,3-dihydroxy-9-methoxy-6-benzofurano[ 3 ,2-c ] chromenone 48.14 0.43  fx
MOL004912  glabrone 52.51 0.5 e
MOLO04911  glabrene 46.27 0.44  ffwx
MOL004910 glabranin 52.9 0.31 H
MOT004908  glabridin 53.25 0.47  ffix
MOL004907 glyzaglabrin 61.07 0.35 H#E
MOLO004905 3,22-dihydroxy-11-oxo-delta( 12) -oleanene-27 -alpha-methoxycarbonyl-29-oic acid 34.32 0.55 H
MOL004904 licopyranocoumarin 80.36 0.65  H#&
MOL004903 liquiritin 65.69 0.74 HE
MOL004898 ( E)-3-[ 3, 4-dihydroxy-5-( 3-methylbut-2-enyl ) phenyl ]-1-( 2, 4-dihydroxyphenyl ) 46.27 0.31 HE

prop-2-en-1-one
MOLO004891 shinpterocarpin 80.3 0.73 H
MOL004885 licoisoflavanone 52.47 0.54 o
MOL004884 licoisoflavone B 38.93 0.55 H &
MOLO004883 licoisoflavone 41.61 0.42 o
MOL000500 vestitol 74.66 0.21 H
MOL000497 licochalcone a 40.79 0.29  Hr
MOLO000422 kaempferol 41.88 0.24 H#
MOLO00417  calycosin 47.75 0.24
MOL000392 formononetin 69.67 0.21 HE
MOL000359 sitosterol 36.91 0.75 H
MOL000354 isorhamnetin 49.6 0.31 H
MOL000239 jaranol 50.83 0.29 HE
MOL000211 mairin 55.38 0.78 HE
MOL000098 quercetin 46.43 0.28 H
MOLO13381  marmin 38.23 0.31 Pl
MOL002341  hesperetin 70.31 0.27 =
MOL000358 beta-sitosterol 36.91 0.75 %
MOL005828  mobiletin 61.67 0.52 Mk
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Table 2 Potential targets of breast cancer

455 1D HE AR

T75041 TAG-72 antigen

T96144 DNA topoisomerase I

T66030 activating NK cells through induction of IL-12 expression

T86836 Human DNA

T96721 vascular endothelial growth factor

T34867 poly ADP ribose polymerase ( PARP)

T43920 carbonic anhydrase

T68536 tubulin beta

T11822 retinoic acid receptor

T71536 DNA minor groove

T40160 phosphorylating and stabilizing p53 and increasing
expression of the p53

T33629 apoptosis in prostate tumor

T39031 tumor antigen NGeGM3

T99840 gamma-secretase

T66719 heat shock protein HSP90

TO1358 DNA damage in cancer cell

T36049 inducing anti-tumor immune responses by
human lymphocyte

T23003 MEK protein kinase

T18950 leutinizing-hormone-releasing hormone

T81905 histamine receptor

T59955 progesterone
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Table 3 Targets of breast cancer

UniProt ID L= Gene Name UniProt 1D B S 4 B Gene Name
P05108 cytochrome P450 11A1, mitochondrial CYPI11A1 P08842 steryl-sulfatase STS
P11511 cytochrome P450 19 CYP19A1 P15941 mucin 1 MUC1
P00519 proto-oncogene c-Abl ABL1 043570 carbonic anhydrase XI CA12
P12931 proto-oncogene tyrosine-protein kinase SRC  SRC P11387  toposisomerase-1 TOPI
Q13509 tubulin TUBB3 P16083 NRH dehydrogenase [ quinone] 2 NQO2
P07766 T-cell surface glycoprotein CD3 epsilon chain ~ CD3E P29460 interleukin-12 ligand IL12B
P04626 receptor protein-tyrosine kinase erbB-2 ERBB2 P06493 cell division control protein 2 homolog CDK1
P09693 CD3 CD3G Q16790 carbonic anhydrase X CA9
P03372 estrogen receptor ESR1 P21860 receptor protein-tyrosine kinase erbB-3 ERBB3
P40198 carcinoembryonic antigen CEACAM3 P23280 carbonic anhydrase VI CA6
P00533 epidermal growth factor receptor EGFR PO6731 carcinoembryonic antigen-related cell CEACAMS
POAEB2 DNA dacA adhesion molecule 5
P12461 thymidylate synthase T™PI 014672 ADAM'10 ADAMIO
092731 estrogen receptor beta ESR2 P78536 ADAM 17 ADAM17
P35968 vascular endothelial growth factor receptor 2 KDR P30550 gastrin-releasing peptide receptor GRPR
P15538 cytochrome P450 11B1, mitochondrial CYP11BI Q13433 zinc transporter ZIP6 SLC3946
000329 PI3K delta PIK3CD P32247 bombesin receptor BRS3
P48736 phosphoinositide 3 kinase PIK3CG P14555 phospholipase A2, membrane associated PLA2G2A
P10415 apoptosis regulator Bel-2 BCI2 Q13641 5T4 ONCOFETAL antigen TPBG
PO8069 insulin-like growth factor I receptor IGFIR P16435  cytochrome P450 reductase POR

P03366 HIV reverse transcriptase sag-pol P26447 S100 calcium binding protein A4 S100A4
(600-1159) 099500 sphingosine-1-phosphate receptor-3 S1PR3
Q99720 sigma( 1) -type opioid receptor SIGMARI P36888 FL cytokine receptor FLT3
P22748 carbonic anhydrase [V CA4 P05129 protein kinase C gamma type PRKCG
P00918 carbonic anhydrase I CA2 014746 telomerase reverse transcriptase TERT
P0O0749 urokinase-type plasminogen activator PLAU PO7900  heat shock protein HSP 90 HSP90AAL
P11802 cell division protein kinase 4 CDK4 Q12988 heat shock protein 27 HSPB3
P00915 carbonic anhydrase [ CAL P04792 mRNA of Heatshock 27 kDa protein HSPB1
Q9ULX7 carbonic anhydrase XI V CAl4 Q00534 cell division protein kinase 6 CDK6
P14416 D(2) dopamine receptor DRD2 P10275 androgen receptor AR
P06213 insulin receptor INSR P10721 mast/stem cell growth factor receptor KIT
Q969P6 DNA topoisomerase I TOPIMT P09619 beta platelet-derived growth factor receptor ~ PDGFRB
P22888 lutropin-choriogonadotropic hormone receptor =~ LHCGR 060674 tyrosine-protein kinase JAK2 JAK2
P42338 PI3K beta PIK3CB P09919 granulocyte colony-stimulating factor CSF3
015123 angiopoietin-2 ANGPT2 Q9HBH1 dihydrofolate reductase PDF
P42336 PI3K alpha PIK3CA P10909 mRNA of Clusterin CLU
Q15389 angiopoietin-1 ANGPT1
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Fig.3 Active ingredient-breast cancer target network of Glycyrrhizae Radix et Rhizome and Aurantii Fructus
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