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Mechanism of Siwu Decoction on breast cancer based on network pharmacology
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Abstract: Objective To reveal the mechanism of Siwu Decoction (VU4/)i%) on breast cancer based on network pharmacology and
molecular docking. Methods Main chemical components and targets of Rehmanniae Radix Praeparata, Paeoniae Radix Alba,
Chuanxiong Rhizoma and Angelicae Sinensis Radix were obtained from TCMSP database, and active components of Siwu Decoction
were screened according to absorption, metabolism, distribution and excretion (ADME). Main targets of breast cancer were obtained
from databases of Online Mendelian Inheritance in Man (OMIM), Therapeutic Target Database (TTD), Genecards and Drugbank.
Common targets of Siwu Decoction and breast cancer were obtained by Venn Diagram, and BiosoGenet was used to analyze
protein-protein interaction (PPI) and construct PPl network. Metascape platform was used to analyze “drug-component-target” and
its involved biological processes and pathways, and then Cytoscape 3.8.0 software was used to construct a network of “active
component-disease-pathway”. AutoDock and PyMol were used to conduct molecular docking verification of key targets and
corresponding active ingredients. Results A total of 40 active ingredients were screened from Siwu Decoction, and 147 predicted
targets were obtained; 1505 main targets for breast cancer were obtained, 61 common targets for active ingredients of Siwu
Decoction and breast cancer were obtained. Core active ingredients from Siwu Decoction on breast cancer were kaempferol,
B-sitosterol, gallic acid, stigmasterol and etc. Core targets were prostaglandin G/H synthase 2 (PTGS2), estrogen receptor 1 (ESR1),
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RAC-alpha serine/threonine-protein kinase (AKT1) and etc. Many biological pathways were involved in anti-breast cancer effect of
Siwu Decoction with mainly function of regulating cell cycle process, angiogenesis and hormone levels. Molecular docking results
showed that main active components had good binding activity with their corresponding target proteins. Conclusion Siwu

Decoction has characteristics of multi-component, multi-target and multi-pathway on anti-breast cancer, which provides the basis for

its clinical application.

Key words: network pharmacology; molecular docking; Siwu Decoction; breast cancer; kaempferol; B-sitosterol; stigmasterol; gallic
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Table 1 Active ingredients in Siwu Decoction

KR MOL ID R 0Bi% DL | ki MOL ID EHERG OB% DL
A%, MOLO00359 sitosterol %91 075 || A% MOL000492 (+)-catechin 5483 024
I A2Aj MOL000263 oleanolic acid 2902 076
A2 MOL001906  methylgallate 3091 005 || A% MOL000513 3,4,5-trihydroxybenzoic acid 3169 004
b, MOLO00449  stigmasterol 4383 076 || A% MOL001889 methyl linolelaidate 493 017
%A S} MOL001393 myristic acid 2118 007
#b¥  MOLO00012  arachic acid 1666 0.9 || JIF MOL001494 mandenol 4200 019
B MOLO03717  methyl palmitoleate 361 012 || )I1E MOL002135 myricanone 4060 051
AE  MOLO00842  sucrose JATA VA | k=2 MOL002140 perlolyrine 6595 027
HAj MOL001910  110,120-epoxy-3p-23-dihydroxy-30- 6477 038 || JII MOL002151 senkyunone 4766 0.24

norolean-20-en-28,12p-olide IS MOL002157 wallichilide 231 on
HAj MOL001918  pagoniflorgenane 8759 037 || JIE MOL000433 FA 6896 071
HA] MOL001919  (355R,8R9R,105,145)-3 17-dihydroxy- 4356 053 || JIF MOL001641 methyl linoleate 4193 017
4,4,8,10,14-pentamethyl-2,3,5,6,7,9- IS MOL002202 tetramethylpyrazine 2001 0.03
hexahydro-1H-cyclopenta[a]phenan- =N MOL001788 adenine 6281 003
threne-15,16-dione EE|
HAj MOL001921  lactiflorin 0912 080 || N MOL002099 senkyunolide-K 675 008
AR MOL001924  paeoniflorin 5387 079 || I MOL002200 levistolide-A 9% 082
S5} MOL001925  paeoniflorin_qt 6818 040 | JIE, MOL002201 cis-ligustilide 5130 007
HAj MOL001928 albiflorin_qt 6664 033 || A
AR MOL001930  benzoyl paeoniflorin 3121 075 || I MOL000027 a-curcumene 468 0.6
HAj MOLO000211  mairin 538 078 || 4H.  MOL000358 P-sitosterol 3691 0.5
A7 MOL000359  sitosterol %I 075 || A
HAj MOL000422  kaempferol 4188 024 || 4H MOL000023 hemo-sol 3084 0.02
HAj MOLO001923  (35,3R 65, 7aR)-6-hydroxy-6-methyl-  17.84 030 || 41 MOL000389 ferulic acid (cis) 5497 0.6
2,5-diox0-3a,4,7, Ta-tetrahydro-3H- EE| MOL008286 (—)-camphoric acid 99.13 007

henzofuran-3-ylmethyl benzoate
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Fig. 1 Network of “active component-target” of Siwu Decoction
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Fig. 7 GO cellular component enrichment analysis of targets of “active ingredient-disease” (top 12)
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R2 MYNAEEEMER S WET SFHESH
Table 2 Network node characteristic parameters of main
active ingredients of Siwu Decoction

MOL ID TR BfE NhE REE
MOLO000422 11250 31 0.0699 0.5160
MOL000358  B-# (% 12 0.0494 0.4145
MOL000513 & T 10 0.0337 0.4008
MOLO000449 T &ifx 5 00139 0.3619
MOL000263  FF3 R 4 0.0020 0.3109
MOL000492  (+)-JL&= 4 00162 0.3702
MOL002135  #%#EHH 4 00127 0.3619
MOL000389 %k 4 0.0078 0.3514
MOLO000842 R 3 00019 0.3089
MOLO000027  o-ZEME 3  0.0054 0.3489
MOL002202 )| Z5mE 2 00001 02771
MOL001924  AjZ51F 2 0.0003 0.3050
MOL000023  (+)-fr 2 00049 0.3415
MOL001393 WS RERR 2 00047 0.3636

12, /M FE9 0.049 4, K% 20N 0.414 5, T L 25
B-75 S BN VU2 16 9T AL 1 BRI sy .
WORBEBE TR E8EE. FHERR. (+)- LR,
WMElA . FIEERG . RERE. o-ZiER. JIEE. (+)-
FEREIGANATZE . Wk 3 FvR, PTGS2 7EM 45 H 1)
FEE N 27 AN 0.337 3. X% 4 0.510 5; ESR1
FE{E N 26, AN 0.313 8. X F N 0482 5, il
M PTGS2. ESR1 AUz 167 AL i 3 2280 1
AN, AKTL. M2 R & H -3 (Caspase-3,
CASP3). JUN [ EER . Mg $Hi)s ps3 (tumor
antigen p53, TP53). B k4N 2 (B-cell
lymphoma 2, BCL2). FOS iR, BCL2 i<
X # A (BCL2 associated X protein, BAX). RELA
AR . A& 6 Cinterleukin 6, 1L6).
CASP8. [ A 4K K+ A (vascular endothelial
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Table 3 Characteristic parameters of target network node
of main active ingredients of Siwu Decoction

A FEfE I L
PTGS2 27 0.3373 0.5105
ESR1 26 0.3138 0.482 5
AKT1 14 0.0521 0.4491
TP53 11 0.021 7 0.3975
BCL2 10 0.021 7 0.429 2
CASP3 11 0.036 0 0.429 2
JUN 11 0.0251 0.429 5
FOS 9 0.037 6 0.4238
BAX 9 0.022 7 0.4254
RELA 9 0.022 4 0.4238
MAPKS 9 0.016 0 0.4183
IL6 7 0.025 7 0.4129
STAT1 7 0.0118 0.4129
TGFB1 7 0.0116 0.4129
VEGFA 7 0.020 3 0.407 6
TNF 7 0.017 3 0.3879
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BHRC AR 2 AR B 1 &5 G RS, 2 il B “ v
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=My, B-Ar HIlE . WE TR, S HME S
454 e <<—20.92 kd/mol, A il 25y 5 PTGS2.
ESR1 45 & fEH)<-29.29 ki/mol, H.5&T % it
FHRIBESS B HEES AKTL 456 HE<-29.29
ki/mol, 58T ZPUfhse. FigE 5, RUIEHR
5560 N (R HE R 3 B BRI 45 AT
3 g

T B0R K R R 240, LIRS R R 52 4
B . REAERTE AL 9 FLNRSE 2 e LR b R 4 A
UG A 1) R s A, e 2t e AR i VR 1],
BEE RN T, RILFLIRE 1) R AR R e s 2 Fh A

R4 RLEMRS SR AN FXiE

Table 4 Molecular docking between main active
ingredients and core targets

454 BEI(kJ mol )

=y A

AR PTGS2 ESR1 AKT1
L 251 -29.37 -31.67 —-24.31
B-% S -26.02 —25.56 -29.92
WETFR -22.38 -21.63 -21.30
TR -21.09 -25.69 -28.37
Z s -13.39 -17.15 —24.73
HEH T -23.01 -29.99 —28.58

ESR1-B-7 i i AKTL-B-45 {5 B2

PTGS2-H T

AKT1-T L

9 MMAILBRERIRBIEM MRS 5 X BELR S FIHEER

Fig. 9 Molecular docking mode of key active components and targets of Siwu Decoction anti-breast cancer
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3.1 MU4mAEMER S SR
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B A EE Sy, W LAE S EARE T, JF
RAETEARZ AR, G SRR, S IH A L
53, BEMS AT PR B TT PR « O S e e,
BERIE VA I E AT sy, FTERRR AE g i i
MEB R 2k o MR ERMERERA 1
(metastasis-associated lung adenocarcinoma transcript
1, MALATL) [R2IE , AT 1) 2L e 4 L P 1 5
T f iz 282,
32 XBEEINH

PPI WA HT R, DUWiz &G 1t s R T
AR, BRESZ A E R, Sk oC s
&N PTGS2. ESR1. AKT1, CASP3. JUN. TP53.
BCL2. FOS. BAX. RELA. IL6. CASP8. VEGFA.
NCOAL. TNF %%, WHFtaRH, MWK MERGR
YER, TMERCR F 208 MM R 2k o (e N FLIR
& MCF-7 40145t . ESRL 4l 24k a, *
B2 5 3 e SR AR MR 20 i R M e 2 PTGS2 fig
WA DR R AU A AT AT S IR R, 2T 81
JIR 2 A P B PR . PTGS2 3l i 7 LRI )
RIS AR IR AR g AR 2, N
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Z WG ST AL e T B B 08, AKTL 2
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W AR 1) N 73 WA S2 A4, 3R] DA i 7L e 200

HaHE R4,
33 AN SXRBEESIERNS
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7T . PIBK-AKt {55 il % - EER 4B i AR
HEBE . ARHEE, PIBK F 57 8 W0 T AZK R T 4 5
Akt BERR A I RFEEIOE, Ak 5] RS 1 PR A0 A
AR, MEIHEET, M VEGF & B, A
Jie (1R B AN AL SR A S5 AR 251 PIBK 5 5 I B 11
HREIE T LA — P 5m p53. NF-xB %55 L IE
BRI T Ui E g 26271,

I ZEWy e % iE R T PIBK. Akt HEJE A R
W§-3B (glycogen synthase kinase-3, GSK-3B) &
IR ER AL KT, 2k N 28 M FL I 4 SUM190
281 R e T SRS A KR T 1
Ak Cinsulin-like growth factor 1 receptor, IGF-1R)
FHOR I MEBIER 324K o {5 582K, 0] MCF-7 48 a4
K2 [ R EESE S MCF-7 4T, i
BCL2 H H R LK FBI, B-28 i B wl DL 0
PIBK-Akt 15 5@, Wik b z-l ik, Mk
5 LM A PR R S D AR 8, DU e
AR PTGS2 ¥IT Z M. NF-«B 8% 1)
WOE AT DR LR A R T, HPE AR T, M
TR FE e JE 32, Akt AT LLEE NF-xB/NF-kB I
#1# [ (NF-kB inhibitor protein, IkB) {55 iE K%
SIE A2 (cyclooxygenase-2, COX-2) Fik,
R 3k i e e AR B9, SRR R E I R T MEV R 2
i, FHSAIEAE TR, R TR I =
B O PR TR AN AN TR, ] p6s
HHERIE, M 7L e g ToBs) . SCikdiE
ARG R 5, o Frties BAyEE T 2
PERr (LMY, B-Ar HEE. WE TR, T8
5O S B R 45 st . Rz ]
At Zmy . B-A B, WER TR, EHE%E
PRy, EFT PTGS2. ESR1. AKT1 Z:4H5%
#US, T PIBK-Akt, NF-«B 255 SiEE%, M
M B HEERE . M AR G RS T TR IR
7 AR o
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