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Network Pharmacology Study on Mechanism of Danggui Sinitang in

Treating Hepatocellular Carcinoma
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( Third Affiliated Hospital of Beijing University of Chinese Medicine, Beijing 100029, China)

[ Abstract | Objective; This paper aims to explore the potential anti-neoplasm targets and mechanism of
Danggui Sinitang on hepatocellular carcinoma by analyzing the prescription of Danggui Sinitang with the method of
network pharmacology, in order to provide targeted guidance for further studies. Method: The Traditional Chinese
Medicine System Platform ( TCMSP) and SwissTargetPrediction database were adopted to establish the database of
Danggui Sinitang ~ s effective ingredients and targets. The Comparative Toxicogenomics Database ( CTD ),
Therapeutic Target Database (TTD) , and Human Phenotype Ontology ( HPO) were used to build the hepatocellular

carcinoma target database, which was then matched with Danggui Sinitang “ s target database. Based on the
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matching results, STRING database was applied to analyze the interactions between the targets and the Database for
Annotation, Visualization and Integrated Discovery ( DAVID) was utilized for the enrichment analysis on gene
ontology ( GO ) biological process and Kyoto Encyclopedia of Genes and Genomes ( KEGG) pathway. Then
Cytoscape 3. 6. 0 software was used for networks analysis. Result: A total of 56 significant targets of Danggui
Sinitang were found for treatment of hepatocellular carcinoma. The 106 cellular biological processes were obtained
through GO biological process enrichment analysis and 23 related pathways were obtained by KEGG enrichment
analysis, mainly including TNF signaling pathway, FoxO signaling pathway, Toll-like receptor signaling pathway,
p53 signaling pathway, phosphatidylinositol-3-kinases (PI3K) /protein kinase B ( Akt) signaling pathway, AMP
activated protein kinase ( AMPK) signaling pathway, Janus kinase ( JAK) /signal transducer and activator of
transcription ( STAT ) signaling pathway, et al. Conclusion: The therapeutic effect of Danggui Sinitang on
hepatocellular carcinoma may be multi-target, multi-channel and multi-level. It can be inferred that quercetin and
kaempferol may be two important active components, and PI3K/Akt signaling pathway and MAPK signaling
pathway may be two important signaling pathways. This study not only makes a contribution to a better

understanding of the anti-hepatocellular carcinoma mechanism of Danggui Sinitang, but also proposes a strategy to

develop new TCM candidates at a network pharmacology level.
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x1 HPEMFEZHH 139 MEFHERS

Table 1 139 active ingredients from Danggui Sinitang

B4y 1D Sy 48 B W4y 1D WGy 4 B
MOLO000073 ent-epicatechin MOL003410 ziziphijn_qt
MOLO000096 ( - ) -catechin MOL003656 lupiwighteone
MOLO000098 quercetin MOL003896 7-methoxy-2-methyl isoflavone
MOL000211 mairin MOL004328 naringenin
MOL000239 jaranol MOL004350 ruvoside_qt
MOL000354 isorhamnetin MOL004576 taxifolin
MOLO000358 beta-sitosterol MO1.004805 ( 2S )-2-[ 4-hydroxy-3-( 3-methylbut-2-enyl )
MOLO000359 sitosterol phenyl ]-8, 8-dimethyl-2, 3-dihydropyrano [ 2, 3-f ]
chromen-4-one
MOL000392 formononetin
MOL004806 euchrenone
MOL000417 calycosin
MOLO004808 glyasperin B
MOL000422 kaempferol
MOL004810 glyasperin F
MOL000449 stigmasterol
MOL004811 glyasperin C
MOL000492 ( + ) -catechin
MOLO004814 isotrifoliol
MOL000497 licochalcone a
. MOL004815 ( E )-1-( 2, 4-dihydroxyphenyl )-3-( 2, 2-
MOL000500 vestitol dimethylchromen-6-yl) prop-2-en-1-one
MOLO000627 stepholidine MOL004820 kanzonols W
MOL000783 ¢ hyri
Profoporpiyrn MOL004824 ( 28 )6-( 2, 4-dihydroxyphenyl )-2-( 2-
MOLO00787 fumarine hydroxypropan-2-yl ) 4-methoxy-2 , 3-dihydrofuro [ 3,
MOL001454  berberine 2-g] chromen-7-one
MOL001460 cryptopin MOL004827 semilicoisoflavone B
MOL001484 inermine MOL004828 glepidotin A
MOLO001522 (S) -coclaurine MOL004829 glepidotin B
MOL001558 sesamin MOL004833 phaseolinisoflavan
MOL001736 ( - ) -taxifolin MOL004835 glypallichalcone
MOL001792 DFV MOL004838 8-( 6-hydroxy-2-benzofuranyl )-2, 2-dimethyl-
MOL001910 11alpha, 12alpha-epoxy-3beta-23-dihydroxy-30- 3-chromenol
norolean-20-en-28 , 12beta-olide MOL004841 licochalcone B
MOLO01918 paeoniflorgenone MOT.004848 licochalcone G
MOL001919 (35,5R,8R,9R, 105,145 ) -3, 17-dihydroxy4, MOL004849 3-(2,4-dihydroxyphenyl ) -8-( 1, 1-dimethylprop-2-
4,8,10, 14-pentamethyl-2,3,5,6,7,9-hexahydro- enyl) -7-hydroxy-5-methoxy-coumarin
1H-cyclopenta| a] phenanthrene-15,16-dione
MOL004855 licoricone
MOL001921 lactiflorin
MOL004856 gancaonin A
MOL001924 paeoniflorin
MOL004857 gancaonin B
MOL001925 paeoniflorin_qt
MOL004860 licorice glycoside E
MOL001928 albiflorin_qt
MOL004863 3-( 3, 4-dihydroxyphenyl ) -5, 7-dihydroxy-8-( 3-
MOLO001930 benzoyl paeoniflorin methylbut-2-enyl) chromone
MOL002311 glycyrol
MOL004864 5, 7-dihydroxy-3-( 4-methoxyphenyl )-8-( 3-
MOL002501 [(18)-3-[ ( E)-but-2-enyl ]-2-methyl-4-oxo-1- methylbut-2-enyl ) chromone
cyclopent-2-enyl] (1R, 3R )-3-[ ( E)-3-methoxy-2-
methyl-3-oxoprop-1-enyl ] -2, 2-dimethyleyclopropane- MOL004866 2-( 3, 4-dihydroxyphenyl ) -5, 7-dihydroxy-6-( 3-
1-carboxylate methylbut-2-enyl) chromone
MOL002565 medicarpin MO1012992 mauritine D
MOL002773  beta-carotene MOL013357 (3S,6R,85,95,10R, 13R, 145, 17R)-17-[ (1R,
MOL002844 pinocembrin 4R ) -4-ethyl-1, 5-dimethylhexyl ]-10, 13-dimethyl-2,
MOL002962 (35 )-7-hydroxy-3-( 2, 3, 4-trimethoxyphenyl ) 3,6,7,8,9,11,12,14,15, 16, 17-dodecahydro-1 H-

chroman-4-one

cyclopenta[ a] phenanthrene-3 ,6-diol
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Fig.1 Herbs-compounds network of Danggui Sinitang
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Fig.2 PPI network of 56 targets in Danggui Sinitang
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MO1.001924) 5 TL-6 , TNF #H 3%, LI 25 W ( kaempferol ,
MOL000422) 5 JUN, TNF #f 3¢, ( +)-JL %% &
[ ( +)-catechin,MOL000492 ] 5 JUN, ESRI1 #f 3¢, %
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Fig.3 Compounds-targets network of Danggui Sinitang
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Fig.4 GO enrichment analysis of Danggui Sinitang
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Table 2 Totally 23 relative pathways of Danggui Sinitang

1 #% p
hsa05205 : proteoglycans in cancer 2.16 x10°1°
hsa04668 : TNF signaling pathway 1.36 x10~°
hsa05206 : microRNAs in cancer 9.51x10°°
hsa04917 : prolactin signaling pathway 1.66 x 10 3
hsa04919 : thyroid hormone signaling pathway 2.58x10°°
hsa04110 : cell cycle 4.45 x107°
hsa04068 : FoxO signaling pathway 7.30 x10 7
hsa04915 : estrogen signaling pathway 1.10 x10~*
hsa05230 : central carbon metabolism in cancer 1.30 x 10 ~*
hsa04620 : Toll-like receptor signaling pathway 1.61 x10°*
hsa04115 : p53 signaling pathway 1.61 x10~*
hsa04151 : PI3K/Akt signaling pathway 2.82x107*
hsa04152 : AMPK signaling pathway 3.46 x10~*
hsa04012 : ExbB signaling pathway 5.49 x10~*
hsa04010 : MAPK signaling pathway 7.35x10 ¢
hsa04630 : JAK/STAT signaling pathway 8.67 x10~*
hsa04066 : HIF-1 signaling pathway 9.45 x10°*
hsa04510 : focal adhesion 0.001 018 274
hsa05231 : choline metabolism in cancer 0.001 082 908
hsa04071 : sphingolipid signaling pathway 0.002 329 523
hsa04913 : ovarian steroidogenesis 0. 006 449 629
hsa04921 : oxytocin signaling pathway 0. 007 525 445
hsa04660 : T cell receptor signaling pathway 0. 008 320 994

, ’ i\\\v“y{‘§
SV A NN AVGN Mg
N\ /’\}‘\“\‘»"\ . ofdo

WA

RJE . 08, = M8 HABRE 5, U5 % . KEGG il i
B 5 HAMmiEs T-P Rk
Fig.5 Targets-pathways network of Danggui Sinitang
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MOL000098 ) A] BE 1 45 c-Jun 5 p53, fib A1 3 [7] 3 55
MAPK {5538 # , 1M A #4696 200 3 1 400 1 46 T
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JAK/STAT {5 5 3d@ f& rh g STAT3 7] GE B H % b A9 1
ELAY R A (licochalcone A, MOL000497) F &, MM
00 1t 40 B 1 AR A S

DL B3 A 7 25 05 0053597 36 7 T 40 988 A8 A R0
o3 RAE RS A AR 5@, AT LU Y, 209 i b
W18 2 A RO 2 5 A T 2 500 G T B% , N TTHE
JH ZHE 220l L 2 iR AR O R VR I 4%, JF BT
LA I A B 2% R 1L 25 1 AT g b LR Y 2
ARy, PI3K/ Akt {5 538 A1 MAPK {553 %
RE A2 A7 A HEAE T OB T A T 24515 Sl % . AR B
RS IR K B Rl LA, 2 U 1 0 2 G A
W28 AE T 22 A AH O A, B B0 I 5 R 4R BT
AR RO PE T . 244K, T E AT A R 5 L 2R
B 5T A S PISK/ Akt {55 5 3 it A1 MAPK {555 3 it
ISR XT3 2 | TR I A BF 5 b AR 4 7 2 503 20 A
At R 5 SR AT ke B b 2% 7 A — i Y D AT, — 28
IR A A BCE R S B B0 R AR s . JF HL,
HT T AR5 2 AR 405 169 2 K40 A v A 1 AT 5 Bl
A7 0 BRI M, H b T BE 2 A i B M PR 1Y
516 o X ECHA 1T HE— D A SR R IE

25 LTI AR B 5T DN FR G5 I 465 19 ff B R 3R 9 24
VA DY 35537 36 7 40 M R B B B AR i T S, R —
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4 Ja it — 2B WF e 5 Wik
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