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[ Abstract] Objective: To explore the mechanism of Xiaojinwan in treating breast cancer bone
metastases through cell experiments and bioinformatic analysis. Method: The inhibitory effect of Xiaojinwan on

MCF-7 cell viability was detected by cell counting kit-8 (CCK-8) assay. The key components and targets

[KkFBEH] 20210722(007)
[(EE€TIE] IAREFGDAES RS2 A AT A (5 T F[2020]13 5 ) 5 £ A B I KRR O3 ARG RS T AA B3 B (E B EZA
ZeR[2019]36°5 ) ;IR A AR =S4T FI5 H (ZR2020MH356)
[E—1EE&E] BAE, WL, NS EAMRRAZLIR R BRF ST , E-mail: 1940643345@qq. com
[BEMESE] 7 =R, B, BT, IR FLAR . FF R IR AN RR G Hh 2 e v o4 1 45 4 e IR 22 Je BT T4, Tel: 0531-68616648 , E-mail :
71000395@sdutem. edu. cn
- 188 -



527 B 21 ) HEXBAFZRS Vol. 27, No. 21
20214E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2021

responsible for Xiaojinwan in inhibiting breast cancer bone metastases were predicted by network pharmacology
and molecular docking. The active components and targets of Xiaojinwan were retrieved from the Traditional
Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCSMP) and SwissTarget
Prediction, and the breast cancer bone metastases-related targets from GeneCards and DisGeNET. The results
were imported into STRING for constructing a protein-protein interaction (PPI) network, followed by Gene
ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis using DAVID. A
network of the active components of Xiaojinwan-breast cancer bone metastases-related targets-pathways was
constructed using Cytoscape 3.7.2. AutoDock 4 was employed for molecular docking. The protein expression
levels of matrix metallopmteinase-9 (MMP-9) , hypoxia-inducible factor la (HIF1A), and androgen receptor
(AR) were assayed by Western blot. Result: Xiaojinwan inhibited the viability of MCF-7 cells and acted on
breast cancer bone metastases through such processes as redox and protein autophosphorylation. KEGG
enrichment analysis showed that HIF-1, vascular endothelial growth factor (VEGF) and phosphatidylinositol 3-
kinase (PI3K)/protein kinase B (Akt) pathways were involved. As verified by molecular docking, the active
components such as eucalyptin stably bound to AR and MMP-9. Western blot indicated that Xiaojinwan dose-
dependently inhibited the expression of MMP-9 and HIF1A proteins in MCF-7 cells. Conclusion: Xiaojinwan
acts on AR and MMP-9 through HIF, VEGF and other related signaling pathways, thereby improving hypoxia in
tumor microenvironment, inhibiting angiogenesis, and reducing cell invasion and viability.
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Fig. 1 Cell counting Kkit-8 (CCK-8) method to detect viability
changes of MCF-7 cells with different concentrations of

Xiaojinwan after intervention for 48 hours (n=3)
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Fig. 2 Xiaojinwan-breast cancer bone metastasis "component-target-pathway" network diagram Square, circle and arrow represent

pathway,component and target respectively
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Table 3 Characteristic parameters of network nodes for main active ingredients of Xiaojinwan
i L% Iz f-gi i AR TE

common10 FAHE 2 (palmitic acid) 0.403 314 0.232 117 39
DG66 Fieh 2 (eucalyptin) 0.157 456 0.202 548 15
DG54 7,10--1 F % ( pentadecadiynoic acid) 1 1 6
DG26 2% TR — W i (dimethyl sebacate) 1 1 5
DG19 A 5.5 fi (myristicin) 0.049 837 0.149 577 5
DG4 A5 H B} (o-cresol) 1 1 4
DG10 2K £, W% (phenylacetic acid) 1 1 4

1 :DG AP 252, common10 /2 24 - 50 1% A 71 2L [ i 43

4.8 SFXHERIE ERE2,3PHINLSE FE
15 M 143, 1 FH AutoDock Tools 1.5.6 3% 14 F 47 X} 4%
ST A5G AE (kI -mol™) il 0 B 4T SRR 45 & BE /)N,
LR GG R TR NS AL TSI S 124
B — M GE T, T R Th i R S
A S HE p5 25 A RE ) e o, 45 6 R BB dRc g 1 T A
J& AR 5 MMP-9, WL 3. BRSSO 20 i A 4

A 2, 45 43R A AR 2 1 1Y 685 {3 (VAL) 1 808
H7 (LY'S) 44 HE iR 5% 5L , MMP-9 2K 11 ) 188 fif (LEU)
189137 (ALA) B FE IR AR I . 1 b4k W7 /N 4 AL AE
T L 5 B ML TT BB 2 A 5 ARl MMP-9
HIGE 4. 2o B SCHR , MMP-9 /5 8 F 74 55 3% HIF la
JAYE TR ZERE T U L
XA S HE H B IR EAE |, R A Western blot % 1iE .
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Fig.3 Binding energy of the active ingredient and the target point
4.9 /N4 LA E MCE-7 40 fi MMP-9, HIF1A (9% %4 /N&AI MMP-9,HIFIA, AREEREMHM (F+s,n-10)
El %:2 ;@ *E*E IC ﬁ%u ]ﬁ EK{EE % ):rﬁ i {/,& r@ 10 Table 4 Xiaojinwan inhibited MMP-9, HIF1A, AR protein
509 NN [H 2 ’

40 g- L' T Western blot H 4 Jll /N 43 AL X MMP-9,
HIF1A Fl AR H R B2, W IR 4, 45 R8RS
A, 10 g- L4 F140 g- L' 4L MMP-9, AR FlI
HIF 1A (1335 3 W] i AR (P<0.05) , H 40 g- L' 4H1E
FHHEB R, Wk 4,

o

e - 12042
; i = s
MMP-9 o 92 kDa
ACTD N —— >
A B C

Bl 4 Western blot # fll 5 1§ ¥k B /v & AL ¥ % MCF-7 48 f2 AR,
MMP-9,HIF1A & B &%

Fig. 4 Western blot detection of high and low concentrations of
Xiaojinwan inhibited the expression of AR, MMP-9, and Hypoxia-
inducible factor 1-alpha (HIF1A) proteins in MCF-7 cells

5 itig
VU 7 B2 A 0 MR R B e B i ok AR ARE A Ry LR
i 4 0 2 Vi 2% B R I IR AR A R TR BT Sk A K
RGIAE I i K RGO U R R
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expression statistics (x+s5,n=10)

4 ARk
21 5 o
/g L AR HIF1A MMP-9
=M 1.00+0.30 1.04+0.10" 1.00+0.15"
INE L 10 0.56+0.14 0.66+0.15" 0.68+0.07%
40 0.30+0.11 0.48+0.14" 0.17+0.12%

T 525 4 i Y P<0.05,2 P<0.01,YP<0.001,

SR T 9 R A T A AR E AR S 5
KR AN B R R R R R R YA
IS, e R AS T A U I 2 AR A S B, R
TR 965 40 2 A% B A 10 AN U AR IR TR
WERIT R . T THLE, AR K
BN G PE 0T DAV AT 22 53 54 I 5006 25 1 R (p38)
MAPK Fl c-Jun 24 5 A %ii ¥ i (JNK )/MAPK i # ,
T 2 MR 40 D MDA-MB-453 Y [ Jz 7] 5 % Ak it
T M0 S S BN A AL B HL A 2 A R 4
JRLYA T L 22 D Ak BRI 1 S B A OC R E
PR 3% 35 0 R a4 A= B T B B R AR .
SR H AT T /N & ALIR YT FL IR B A RS 1 LA AR
53 B AH 56 53 F LTI % 75 b 78

ARRBEFE , 2853 F R 50k & B/ 4 L ke g
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