2023 4F 1 45 43 555 1 1] M E T E L Ak E ¥R
Jan. 2023 Vol. 43 No. 1 Journal of Hunan University of Chinese Medicine 59

HFHREZR-
AREIHHAESE, FESm, S5, 4 4, w1 S, BT S/ VEGF BHRFTHNE IR MUZA 7 SUE B e R i/ FIRLRI) ). Wpg b
AR, 2023, 43(1): 59-68.

FTF Sre/VEGF #IHRFEANEE MA1RYY
FLARE 5 R I E VL

HEHEIRW ESKH R A E >
Ll ER2GICE, W KV 410208 2.8 m 2 R85 — M E R Be , IR K7 410007

(#E) BB H3T Sre/VEGF 15 5 1 #5337 36 57 FLARSE 7 42 45 89 % o BUIE R ALH], F73% 48 1E TCMSP GeneCards %
P& 4548 A0 B8 37 6 97 FLIRSE B 4 AL i B B R SR B R BT IR A T A GO KEGG '8 & T, st I T 4 — ty x
BB B HAT LRI, 15 RARR M0 B4 BA 4 A B E g a5 R/A R AN E i 4 R B A ATURE
4T1-luc 28 Mo M7 R R AL RS B A AL ) 3% i 37 40 4% 1B 36.67 gf(kg-d) F UAFNE & 7 B, xF B 40 A2 A 40 4% 8 0.01 ml/
(grd) TLAEEL AT A% 14 d, BT FARRRE L MGHE 26 50 M8R RF A 2002 F T M0;X & 4 CTARIIER
JE B WL BB 4 Trap 3o W ELH B 40 ; Western blot A I 48 B B 41 28 40 j8 )R 5% £ (Sre) % W 4 K B F 44K (vascular
endothlial growth factor, VEGF) 4 J& #£ i & & 1(matrix metalloproteinase 1, MMP1) % & & 3A K ; #7240 iE 40 4R BB 8 414
SRC.VEGF MMP1 &1k T 48 #. 4 B T4k (nuclear factor of activated T-Cells 1, NFATc1) B &k AP, ER ANFE LA BT
FUBRE B 4 B AR B R R 049 AN AR B K 15 A, K EAZ OB K N Sie; KEGG 8 ST o5, 4 B 38 3% 7T A6 45 197 M
FH GO § &0 17 2| & 432 72 (biological process, BP)605 M4 B 48 i 41 & (cellular component, CC)52 A4 B 2 F I fit
(molecular function, MP)117 N4 B, G T HE 440 b 42 AL 40 R BUARE ¥ B R E2 (P<0.01) ,HE & 7 LA & fi 8 40 i o 5k M 4 02
W8 ,X & B CT T & B 8 R T AR 8 2 B 3 3 An (P<0.01) , Trap %6 7 Ik 3484 B 28 i 4 & W B 48 Jm (P<0.01), & 4
Src VEGF MMP1 NFATc1 ik KT & 3 A5 (P<O.01); 54 AL 4048 b, 2h 0% e 3% 4148 Bk 2 W12 38 A (P<0.01), i 8 2 i A 3k 1
1R R I LA X & B CT TR & B 330 W AR 2 b 2 PR R (P<0.05), ok 8 & 40 i 20 & 1 R 2 (P<0.05), JE & 41 47
SRC,VEGF MMP1 NFATcl %3 KT B 2 B {K(P<0.05 3 P<0.01), &5 BB M BT ARETESEL Ko A SHEE
SEEE R B 45 R 29T 38 3T T8 Sro/VEGF i % 2 T MMP1 NFATc1 3 B B9 3 3k , 34 9 B 20 05 (b B & B R, R8T L
R B A A

(RER) LIRS, B %%, 8808, 2 58 197 ; Sre/VEGF 45 5256 5631 ; 16 F HL#|

(hE S EIR285.5 (CHEfPRETE)A (XE4S )doi:10.3969/j.issn.1674-070X.2023.01.010

Bushen Huoxue Decoction’s mechanisms of action in treating bone metastasis of

breast cancer based on Src/VEGF axis
HU Yudie!, WANG Xiaoli', JIAO Fangmin', YANG Zheng’, YUAN Bo’ HU Jinhui**
1. Hunan University of Chinese Medicine, Changsha, Hunan 410208, China; 2. The First Hospital of Hunan

University of Chinese Medicine, Changsha, Hunan 410007, China

(Abstract] Objective To explore the mechanisms of Bushen Huoxue Decoction in treating bone metastasis of breast cancer

(¥r#5 B H#)2022-05-21

(ESTRE WA A H T E A H (20A373) ; B/ A RHITRRS LI01 (2021ZK4108 ) ; 1R 44 S 24 45 305 T4 H (€2022020) ; K Wb iRH
Ja— I H (kq2202461) ; BERAFFT A ALHTR A (2021CX68 ) 5 M iFH8 8 4 5L (2019X77J039)

(E—EE VI B8, o BLOISAE PO I) - R AMRLRL RN 22 51897

GBEEE ) TSR, 2o, BATEM, #0% , W52 4 50, E-mail : hujinhuil 73@163.com,



60 RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn 2023 50 43 4

based on Src/VEGF signaling pathway. Methods Potential targets for treating bone metastasis of breast cancer by Bushen Huoxue
Decoction were identified from TCMSP database and GeneCards database. Topological analysis and GO and KEGG enrichment
analysis were performed on the targets, and the hub core targets that were ranked the first were further verified in topological
analysis. Then 15 nude mice were randomly divided into control group, model group and Bushen Huoxue Decoction group, with 5
mice per group. The model group and Bushen Huoxue Decoction group were injected human breast cancer 4T1-LUC cells into the
tibia to construct the nude mouse breast cancer bone metastasis model, and bushen Huoxue Decoction group was given Bushen
Huoxue Decoction by 36.67 ¢/ (kg+d). Control group and model group were given intragastric normal saline according to 0.1 ml/g-d)
for 14 consecutive days, and the changes of body weight were monitored and recorded. The histopathological changes of bone in
nude mice was measured by HE staining. The tibial bone of nude mice was detected by X-ray and mic-CT. The number and size
of osteoclasts were observed by Trap staining The expression levels of Sre, vascular endothlial growth factor (VEGF) and matrix
metalloproteinase 1 (MMP1) in tibial cells of nude mice were measured by Western blot. The expression levels of Sre, VEGF, MMP1
and nuclear factor of activated T—cells 1 (NFATc1) in tibial tissues of nude mice were detected by immunohistochemical method.
Results A total of 949 potential targets of Bushen Huoxue Decoction in treating bone metastasis of breast cancer were identified,
among which 15 were core targets and Src was the hub target. KEGG enrichment analysis showed that Bushen Huoxue Decoction
may regulate 197 signaling pathways. GO enrichment analysis revealed 605 items of biological process (BP), 52 items of cellular
component (CC), and 117 items of molecular function (MF). Compared with control group, the model group showed significant lower
body weight (P<0.01). Moreover, for model group, HE staining showed a large number of tumor cells and inflammatory cells; X-ray
and microCT revealed the significant higher percentage of tibial bone damage area (P<0.01); Trap staining showed the significantly
larger number of mature osteoclasts (P<001) and higher expression levels of Sre, VEGEF, MMP1 and NFATc1 in tibia tissues (P<0.01).
Compared with model group, Bushen Huoxue Decoction group had the significantly higher body weight of nude mice (P<0.01) and
the infiltration of tumor cells and inflammatory cells was improved. X-ray and microCT observation showed the lower percentage of
damaged area of tibia bone (P<005), less number of mature osteoclasts (P<005) and decreased expression levels of Sre, VEGF, MMP1
and NFATcl in tibia tissue (P<0.05 or P<0.01) for Buyshen Huoxue Decoction group in comparision to model group. Conclusion Bushen
Huoxue Decoction treats the bone metastasis of breast cancer by the interaction of multiple components, multiple targets and
multiple pathways. It may inhibit osteoclast activation, improve bone destruction by down -regulating Src¢/VEGF axis and the
expression of downstream MMP1 and NFATcl genes, thus taking effects on bone metastasis of breast cancer.
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