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Molecular Mechanism of Coptidis Rhizoma-Euodiae Fructus for

Gastric Cancer Based on Network Pharmacology

ZHENG Qi, HOU Wei~
( Guang”anmen Hospital, China Academy of Chinese Medical Sciences, Beijing 100053, China)

[ Abstract | Objective: To identify the main active components of Coptidis Rhizoma and Euodiae Fructus
for the treatment of gastric cancer, predict the targets of the common active components in these two herbs,
establish the network of active drug components-target genes, and further explore the potential mechanism and effect
of Coptidis Rhizoma-Euodiae Fructus for the treatment of gastric cancer. Method: The active components of
Coptidis Rhizoma-Euodiae Fructus were screened by Traditional Chinese Medicine Systems Pharmacology Database
(TCMSP ), gastric cancer targets were predicted and screened by Genecard database platform, "drug-active
ingredient-disease-targets" networks were built by Cytoscape (3.7.1) software, and protein interaction networks
were built by String database platform. Finally, Gene Ontology ( GO) analysis and Kyoto Encyclopedia of Genes
and Genomes ( KEGG) pathway analysis were performed by using Bioconductor platform and R language. Result;
The 14 potential active components of Coptidis Rhizoma and 15 potential active components of Euodiae Fructus were
obtained, involving 127 targets related to gastric cancer. There were 33 common targets for Coptidis Rhizoma-
Euodiae Fructus-gastric cancer, which played a therapeutic role in gastric cancer mainly by regulating target genes

such as PTGS2, PTGS1, AR, RXRA and NOS2, as well as cell apoptosis, p53 signaling pathway and interleukin
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(IL) -17 signaling pathway. Conclusion; The therapeutic mechanism of Coptidis Rhizoma-Euodiae Fructus

reflects the multi-component, multi-target and multi-pathway characteristics of traditional Chinese medicines and

provides the scientific basis for further study and the material basis of Coptidis Rhizoma-Euodiae Fructus against

gastric cancer.
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Table 1 Potential active components of Coptidis Rhizoma-Euodiae Fructus

MOL ID MOL % OB DL 254 1A R
MOL0O01454 berberine 36. 86 0.78 WO R
MOLO013352 obacunone 43.29 0.77 Wik R
MOL002894 berberrubine 35.74 0.73 o
MOL002897 epiberberine 43.09 0.78 g
MOL002903 (R) -canadine 55.37 0.77 i $ed
MOL002904 berlambine 36. 68 0. 82 %
MOL002907 corchoroside A_qt 104. 95 0.78 g
MOL000622 magnograndiolide 63.71 0.19 W%
MOL000762 palmidin A 35.36 0. 65 %
MOL000785 palmatine 64. 60 0. 65 %
MOLO000098 quercetin 46. 43 0.28 g
MOL001458 coplisine 30. 67 0. 86 %
MOL002668 worenine 45.83 0. 87 %
MOL008647 moupinamide 86.71 0.26 g
MOL002662 rutaecarpine 40. 30 0. 60 RAEH
MOL000354 isorhamnetin 49. 60 0.31 ES 34
MOL000358 beta-sitosterol 36.91 0.75 R4EH
MOL000359 sitosterol 36.91 0.75 ES 3 1
MOL003942 rutaevine 66. 05 0.58 ES 34
MOL003943 rutalinidine 40. 89 0.22 SRR
MOL003963 hydroxyevodiamine 72.11 0.71 RAgH
MOL003956 dihydrorutaecarpine 42.27 0. 60 S 31
MOL003958 evodiamine 86. 02 0. 64 ES 3 Y
MOL003957 1-methyl-2-pentadecyl-4-quinolone 44.52 0. 46 ES 3
MOL003960 1-(5,7,8-trimethoxy-2 ,2-dimethylchromen-6-yl) ethanone 30. 39 0.18 REH
MOL003947 1-methyl-2-[ ( Z) -pentadec-10-enyl ] -4-quinolone 48. 45 0. 46 S Y
MOL003950 1-methyl-2-[ (Z) -undec-6-enyl ] -4-quinolone 48.48 0.27 R

Coptidis Rhizoma Euodiae Fructus ﬂzﬁ'} >0.95 E’J ﬂ‘ﬁf}_’ﬂ? }EH E E[ ﬂil Caspase-S -Caspase-3 .
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Fig.1 Venn diagram of gastric cancer target genes and Coptidis

Rhizoma-Euodiae Fructus target genes
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Fig.3 Protein interaction networks of anti-gastric cancer genes in

Coptidis Rhizoma-Euodiae Fructus
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Fig.4 Enrichment analysis on GO biological processes of key targets from active compounds of Coptidis Rhizoma-Euodiae Fructus

- 208 -



526 B T )
2020 4E 4 A

HEREAFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26 ,No.7
Apr. ,2020

Small cell cancer

Human immunodeficiency

53 signaling pathway
Apoptosis

Estrogen signaling pathway
Measles

p-adjust

IL-17 signaling pathway
Influence A

ol
o
N
[
bl
o
N
[

BS HE-IFEFUERIMEXEESN KEGG R ERE &
T
Fig.5 Enrichment analysis on KEGG pathways of key targets from

active compounds of Coptidis Rhizoma-Euodiae Fructus

P AEPEEEBE N R T ™ BHIE"
S S I R S A g E*%‘H’”Vﬁ

UL EANE e K SR AE . BE SRR B L
AT R B I o 22 &0, B CPHR O ) L B
PR 601 AL G I, IR AT E (R
i, BRI RO BIE" .

A4 AUAEIR YT B 9 0 S g B 5 5 T HUS
FOBIF ST E RS A ST P 2 i @ﬁiﬁ-ffﬁ-ﬁﬂ
FRI2% 8 7, g SR o R A [R] B 3 o Ry )N BE
B8 ( berberine ) , N HE £ 9 2% [ vh v LU A ) 5 B 98 42
DR R DG B U0 A 358 M 8 0 DA B0 vh /N BRE AT
( berberrubine ), B I {T ( palmatine ), it fz %
(quercetin) ; %42 8 1 53 [l 2= # (isorhamnetin ) , B-4%
5§ B ( beta-sitosterol ) , 2= 4 85 YK i, ( rutaecarpine ) , 2
B R AR BT (hydroxyevodiamine) o i 718 il ] 7F B %
5 RA B R R T B IR )T TR R IR E AR,

X 55 A AR SC AT 5 45 2R A — B, R AR 5T 4 R
AT

G A [ 3 T A A D R — b
W I B R i 2, MO £ BT R,/
SR 22 R 40 i, R R 40 i LA ) R AR
Fil o /NBERR T 98 40 I A KA B B A
SHP T HAE RIHLE S STATS mmkm ik,
G EGFR {5538 %A ¢, /N BERK AT 1 35 B A% Bel-L
Al CyclinD, 1 & 1 3% 15 B A%, 7+ & PARP /K °F Bj
5T AT /N BE LT BT LB AR R N B Y
TFEER R O {0 4 AL A g R R AT AR W, P
P I %8¢ /0N B B AR, 50 3% B0 Hh AR 3R 60 1K A 0 8 AR
FIUST LT T R R A N A L
BB LN R A0 S AR L B R R

=

WE5E 3 WY, At K 3R 76 1 A0 T 40 i 2 o 40 B, 4
R FLIR e R I R U R G A S R R L i
SR A0 M T A R T A
AGS UM T, &AL T Mcl-1,Bel-2, Bel-X $18 114
ik, MM T Bad,Bax,Bid B 8 728 H I Rk,
T 5] 40 B TR 285 2 O LR AR B A A B T AR G
VERI ML 5 [ 98 TNFRSF10D,TP53INP1,JUNB #I T
& VEGFB, CDK10, KDELC2 & [H A4f 26, S22
T PR o S BR A R AT LA B I A R G il . iR
R, H T R A A T A BB e g b, e R
F o] I 3 s R R U i B T AE R VR LT S
NF-«B {55l A R . FRERHEAIT YA
AR (PTG B VR 3 20 B a4, S B 2R
T E A0 L B A 2R RE ), TR AR Y ]
Ba‘ﬁ % PPAR-y AR, WF5E & B, B-45 5 I
AlAE s S AGS A T B B A TG L - £
@%_L 45 AMPK, PTEN #1 Hsp90 {5 53 % 7E AGS
240 RS TR /N BRURE TR v 2 P B AR T B
P A A5 S 0N B g 40 L SGC-7901 ELAg WY tab 1 1l
il A% T 08 TR H o Bel-2/Bax FEAIRAT DNA 45 £ 7]
ﬁ%zzﬂ RS E A M TR E LR L

eE QUL SIS - I BTEUE A1 2 LY=qi0hv
W’EFHWﬁ}E%Zz?ﬁa%%nﬁﬁﬁ%iﬁﬁwﬁﬁﬁ,ﬁ*iﬁ
FRGUR 25 I R PR E T & .

GO B R BN, B E-R AW H LA
() G 5§ 5 & B, PTGS2, PTGS1, AR, RXRA, NOS2
TE W 25 8 45 v A E AR T, 4o HRT AR h BE% -R R
B HURR YT I B i . KEGG i P& & 5 40 #r
SR B - SR AR B ) OC Bl R PR A R AR Y O
AR IR, A0 MR T, pS3 AE Sl A, X 2L
AR 5 A TR S R R AR G . HLX 2 Bl i
PURANE YUY T e N 7R N R S N | A N
I L R g S 0 P VD AE G, 3 5 B R B3R 25 05 Pk
TG P e R AR — 3, AT AR A A SR A Y i - R
B U T R R

g5 FRT IR, AW 98 N T I 2% 28 B 2 Oy v R B
- R A R YT B R VR IAL I A7) 20 2R, 45 2R
FW] T -5 A B Y 3 W AR M R A S A R
FEH 5 H R R 0 O &R, itk — 2B R AR H
YEFIAIL R P2 AL 7o R B 38 ) SCRR 9 A B — 2 S
7 BTG E— 20 B S 5 AT SR E

[SZ k)
[ 1] BREAR. A S AT i 42 3R FE T 5 B L2 %
- 209 -



5526 455 7 FELEATFZERE Vol. 26,No.7
2020 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2020
JEREH[T]. 8 B 2R B oA 4, ,2018,41(6) :653-662. EGFR inhibitors in gastric cancer [ J ]. Oncotarget,

[2]

[3]

[4]

[6]

[7]

[8]

[9]

[11]

(12]

[13]

[14]

[15]

[16]

FUSEE. T B R M TR [ 1] I
PRI 25 SCHR L F 2% 35 ,2019,6(7) :192.

PN T A BT AL A B O A3 24 B Y
xR ()] P EY% S EFHF,2018,10(8):
140-143.

T, E AN 5 G AE T A A T i B T
[J]. P EIGKEFFE,2017,9(10) :127-130.

B VIR TR S R -UE- T -2 B A IR A 4
FUBECAR /9 BE A= N R[], o [ b 25 45k, 2011, 36
(23):3380-3385.

INEEE, TP, BT, . A At B it 25 40
SGC-7901/DDP 1 78 70k e fie o Ml FE I [T 1
R 25 2222 4] 2019 ,33 (1) 17175,
K, AR R, XU HE I, 55, 72 4 LAl i Wnt/B-catenin
175308 6 %ot A 1 BT TR JRR T 0 N O N RS 1 5
W [J]. bl P BE 2 R AR AR R ,2015,29(2) :44-47 ,52.
WIS RE AR EE . AS A L B H N P A B O
SRR ()], At E 2 A4 ,2014,29 (4)
1162-1164.

LUOTT, LU Y, YAN S K, et al

pharmacology in research of chinese medicine formula:

Network

methodology, application and prospective [ J]. Chin J
Integr Med,2019,doi: 10. 1007/s11655-019-3064-0.
RU J, LI P, WANG J, et al. TCMSP: a database of
systems pharmacology for drug discovery from herbal
medicines [ J |. J Cheminform, 2014, doi: 10. 1186/
1758-2946-6-13.

FISHILEVICH S, ZIMMERMAN S, KOHN A, et al.
Genic insights from integrated human proteomics in
GeneCards [ J ]. ( Oxford ), 2016, doi:
10. 1093/ database/baw030.

SZKLARCZYK D, FRANCESCHINI A, WYDER S, et

al. STRING v10: protein-protein interaction networks,

Database

integrated over the tree of life[ J]. Nucleic Acids Res,
2015, doi: 10. 1093/nar/gkul003.

JE st W, ot P . 8 3 5% 2 B 24 X IC ML 45 4 B i
FHMAE[T]. P EEZR,2017,58(19) :1646-1649.
VEMERE , SR VLW, T A, 55 R B E R R B X TE T
FIWC AL o 2 LT e B2, 2018, 33 (14):
2003-2004.

CHOU ST, HSIANG C Y, LO HY, et al. Exploration
of anti-cancer effects and mechanisms of Zuo-Jin-Wan
and its alkaloid components in vitro and in orthotopic
HepG2 xenograft immunocompetent mice [ J ]. BMC
Complement Altern Med,2017,17(1) :121.

PANDEY A, VISHNOI K, MAHATA S, et al.
Berberine and curcumin target survivin and STAT3 in
gastric cancer cells and synergize actions of standard
chemotherapeutic 5-fluorouracil[ J]. Nutr Cancer,2015,
67(8) :1293-1304.

WANG J, YANG S, CAI X, et al. Berberine inhibits

EGFR signaling and enhances the antitumor effects of

- 210 -

[19]

[20]

[21]

[23]

[24]

[25]

(26]

2016,7(46) :76076-76086.

PONGKITTIPHAN V, CHAVASIRI W, SUPABPHOL
R. Antioxidant effect of berberine and its phenolic
derivatives against human fibrosarcoma cells[ J]. Asian
Pac J Cancer Prev,2015,16(13) :5371-5376.
CHAKRAVARTHY D, MUNOZ A R, SU A, et al.
Palmatine suppresses glutamine-mediated interaction
between pancreatic cancer and stellate cells through

simultaneous inhibition of survivin and COL1A1[]].

Cancer Lett, 2018, doi; 10. 1016/j.
canlet. 2018. 01. 057.
ZHANG L L, MA L N, YAN D, et al. Dynamic

monitoring of the cytotoxic effects of protoberberine
alkaloids from Rhizoma Coptidis on HepG2 cells using
the xCELLigence system[ J]. Chin J Nat Med,2014,12
(6):428-435.

HAMBRIGHT H G, BATTH 1 S, XIE ],
Palmatine inhibits growth and invasion in prostate cancer
cell; Potential role for rpS6/NFxkB/FLIP [ J]. Mol
Carcinog,2015,54(10) :1227-1234.

WU J, XIAO Q, ZHANG N, et al
hydrochloride mediated photodynamic

et al.

Palmatine
inactivation of
breast cancer MCF-7 cells: effectiveness and mechanism
of action[ J]. Photodiagnosis Photodyn Ther,2016, doi:
10. 1016/j. pdpdt. 2016. 07. 006.

RO, IR, TR AN 45 M R 3R A 2 B A TG PR B Y Bk
JELT]. e BE 2475 ,2018 ,40(6) :63-66.

SHANG H S, LU H F, LEE C H, et al. Quercetin
induced cell apoptosis and altered gene expression in
AGS human gastric cancer cells[ J]. Environ Toxicol,
2018,33(11):1168-1181.

MANU K A, SHANMUGAM M K, RAMACHANDRAN
L, et al. Isorhamnetin augments the anti-tumor effect of
capecitabine through the negative regulation of NF-«B
signaling cascade in gastric cancer[ J]. Cancer Lett,
2015,363(1) :28-36.

RAMACHANDRAN L, MANU K A, SHANMUGAM M
K, et al. Isorhamnetin inhibits proliferation and invasion
and induces apoptosis through the modulation of
peroxisome proliferator-activated receptor 7y activation
pathway in gastric cancer[J]. J Biol Chem,2012,287
(45) :38028-38040.

SHIN E J, CHOI H K, SUNG M J, et al. Anti-tumour
effects of beta-sitosterol are mediated by AMPK/PTEN/
HSP90 axis in AGS human gastric adenocarcinoma cells
and xenograft mouse models[ J]. Biochem Pharmacol,
2018 ,doi: 10. 1016/j. bep. 2018. 03. 010.

ZHAO Y, CHANG S K, QU G, et al. Beta-sitosterol
inhibits cell growth and induces apoptosis in SGC-7901
human stomach cancer cells[ J]. J Agric Food Chem,

2009,57(12) :5211-5218.

[BREHRE KFEF]





