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[Abstract] Objective: To study the effect of Bushen Huoxuetang on the apoptosis and the expression of
B-cell lymphoma (Bcl-2) -associated X protein (Bax)/ Bcl-2 and cleaved cysteine-containing aspartate
proteolytic enzyme-3 (cleaved Caspase-3) in the nude mouse model of bone metastasis of breast cancer, and
explore the mechanism of Bushen Huoxuetang in inhibiting bone destruction. Method: Thirty BALB/c female
nude mice were randomly assigned into blank group (n=6) and model group (n=24). The suspension of 4T1
breast cancer cells was injected into the tibia of mouse right lower limb to establish model of bone metastasis of
breast cancer. The successfully modeled nude mice were randomly assigned into model group, Bushen
Huoxuetang group, zoledronic acid group, and combined drug group, with 6 mice in each group. Bushen
Huoxuetang was administrated at a dose of 36.67 g-kg', once a day, and zoledronic acid was administrated by
subcutaneous injection at a dose of 100 wg-kg', twice a week. The combined drug group was administrated with
the same doses of Bushen Huoxuetang group by gavage and zoledronic acid by subcutaneous injection. The mice
in the blank group and the model group were administrated with the same volume of distilled water by gavage for
14 days. On the next day at the end of drug administration, the mice were sacrificed by cervical dislocation. The
general situation and weight changes of the mice were examined. The right lower limb was collected, and X-ray
scanning and hematoxylin-eosin (HE) staining methods were used for observation of pathological changes in the
bone. The terminal deoxynucleotidyl transferase dUTP nick-end labeling (TUNEL) was employed to detect the
apoptosis of bone tissue in nude mice, and Western blot to determine the expression of Bax/Bc¢l-2 and cleaved
Caspase-3 in the bone tissue. Result: Compared with the blank group, the modeling reduced the body weight
(P<0.01) and increased the right lower limb weight of the nude mice (P<0.01). Compared with the model
group, Bushen Huoxuetang, zoledronic acid, and their combination increased the body weight (P<0.01) and
decreased the right lower limb weight (P<0.01). Compared with the blank group, the other groups showed
obvious tumor cell atypia, deep nuclear staining, and clear bone metastasis, and the model group showed
obvious osteolytic damage in right lower limb and loss of proximal tibia and knee joint. Compared with the
model group, Bushen Huoxuetang, zoledronic acid, and their combination reduced the osteolytic lesions in the
right lower limb and recovered part of the bone structure, demonstrating an inhibitory effect on bone destruction.
The TUNEL assay showed that the model group had lower apoptosis rate of bone metastatic tumor cells than the
blank group, Bushen Huoxuetang group, zoledronic acid group, and combined drug group (P<0.01). Compared
with the blank group, the modeling down-regulated the expression of Bax and cleaved Caspase-3 (P<0.01) and
up-regulated the expression of Bcl-2 (P<0.01). Compared with the model group, Bushen Huoxuetang,
zoledronic acid, and their combination up-regulated the expression of Bax (P<0.01) and cleaved Caspase-3
(P<0.05, P<0.01) and down-regulated the expression of Bcl-2 (P<0.05, P<0.01). Conclusion; Bushen
Huoxuetang may inhibit bone destruction in the nude mouse model of bone metastasis of breast cancer by
up-regulating the expression of Bax, down-regulating the expression of Bcl-2, activating cleaved Caspase-3,
and further inducing apoptosis.

[Keywords] Bushen Huoxuetang; bone metastasis of breast cancer; apoptosis; B-cell lymphoma
(Bcl-2) ; Bcl-2-associated X protein (Bax) ; cleaved cysteine-containing aspartate proteolytic enzyme-3

(cleaved Caspase-3)
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Table 1 Effect of Bushen Huoxuetang on body weight of nude mice with bone metastasis of breast cancer (x+s,n=6) g
2151 /g kg TR 1R TRITE SR TRITER 10K RITER 15K

2 HA 18.64+0.31 19.36+0.52 20.01£0.50 20.84+0.47

HR 21 18.6040.29 17.79+0.41" 17.38+0.65" 16.90+0.81"

AN I 1V 2 36.67 18.70+0.55 18.26+0.66" 18.49+0.80"% 19.48+1.24"%

S i % 2 0.000 1 18.46+0.58 18.20+0.36" 18.78+0.29"% 19.19+0.28"%

4 2520 36.67+0.000 1 18.57+0.37 18.89+0.28% 19.33+0.93% 19.92+0.93

SR P VP<0.01; SR Y P<0.01(F£2[/)
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Table 2 Effect of Bushen Huoxuetang on tissue weight of right

lower limb in nude mice with bone metastasis of breast cancer

(X+s5,n=6)
EEgil| F & /g kg JH /g
EYEE 1.07+0.13
BRI L 4.18+0.15"
A 1M AL 36.67 2.98+0.12%
WAk S g 2 28 0.000 1 2.60+0.25%
BB M2 A 36.67+0.000 1 2.04+0.16>
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Fig. 1 Effect of Bushen Huoxuetang on local and whole of bone

metastasis of breast cancer in nude mice
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Fig.2 Effect of Bushen Huoxuetang on bone histopathology of nude mice with bone metastasis from breast cancer (HE, x200)
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Fig. 3 Effect of Bushen Huoxuetang on imaging changes of bone tissue in nude mice with bone metastasis from breast cancer(X-ray)
AN AN RER 8 R 4 BT X = y N bl i s A7 2 A7
®3 WEELANIRERERBEREABI TR (vis,n=3) 3.5 FNIEFIE AL U7 LR R RS A BB i R R h
Table 3 Effect of Bushen Huoxuetang on apoptosis in nude mice , S
" toxuctang on apopftosis fn fude mi Bax.Bcl-2 . cleaved Caspase-3 [ £ &

25 AL L B, B R ZH R BLCE e B8 R R A OC Bax

with bone metastasis of breast cancer (x+s,n=3)

A Flit/e- ke W% cleaved Caspase-3 & [1 % ik B & [% Ik (P<0.01) ,
o e Bel-2 3 11 % 15 i % 1 (P<0.01) , 225341 S i 2 1
ot 030013 S5 5 AL B I 0 L AR L
AN 17 20 36.67 27.67+6.58" Lo FH 25 4 ELE R RS TP Bax 2B [ 05 B % T o5
e SFe ik R 241 0.000 1 32.84+4.99" (P<0.01) , cleaved Caspase-3 & 1 7 15 W1 % 7+ 75
A MU 36.67+0.000 1 45.60+1.15" (P<0.05, P<0.01) , Bel-2 & 4 35 35 W & & Ik (P<
U UL R P<0.01 0.05,P<0.01), 2R A GI¥E L. WERARES,

Apoptosis

DAPI

Merge

B4 #EELHNIFESEBRRBRMAMETHZM (TUNEL, x400)

Fig. 4 Effect of Bushen Huoxuetang on apoptosis in nude mice with bone metastasis of breast cancer (TUNEL, x400)

F4 WNEFLFNIABRBEESEBERSHL H Bax.Bel-2 . cleaved Caspase-3 B HRIXM M (X+s5,n=3)

Table 4 Effect of Bushen Huoxuetang on Bax, Bcl-2 and cleaved Caspase-3 protein expression in bone tissue of nude mice with bone

metastasis of breast cancer (x+s,7=3)

21 5 Fl /g kg Bax/B-actin Bcl-2/B-actin cleaved Caspase-3/B-actin
skl 0.39+0.06 0.15+0.07 0.55+0.07
| 0.15+0.03" 0.45+0.03" 0.09+0.02"
AN T I v 21 36.67 0.32+0.06" 0.33+0.07” 0.24+0.05%
e ke gk 72 2 0.000 1 0.30+0.05" 0.25+0.06 0.47+0.09"
BA A 36.67+0.000 1 0.46+0.03Y 0.14+0.03% 0.75+0.04%

52 Y RV P<0.01; 5EE 4 H i > P<0.05,% P<0.01
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