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Effect of Aconiti Lateralis Radix Praeparata-Atractylodis Macrocephalae Rhizoma on
TGF-B,/Smads/Gli2/PTHrP Signaling Pathway in Nude Mice with
Bone Metastasis of Breast Cancer
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[ Abstract | Objective: To investigate the therapeutic efficacy of Aconiti Lateralis Radix Praeparata-
Atractylodis Macrocephalae Rhizoma on nude mice with bone metastasis of breast cancer and its mechanism.
Method: Nude mice were randomly divided into normal group, model group, zoledronate group and Aconiti
Lateralis Radix Praeparata-Atractylodis Macrocephalae Rhizoma group. Except for normal group, MDA-MB-231BO
cells were injected into the left ventricle to create the model of bone metastasis of breast cancer. Aconiti Lateralis

Radix Praeparata-Atractylodis Macrocephalae Rhizoma group nude mice were orally administered with Aconiti
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Lateralis Radix Praeparata-Atractylodis Macrocephalae Rhizoma. Normal group, model group and zoledronate group
nude mice were orally administered with physiological saline, and zoledronate was injected into the abdominal cavity

in zoledronate group. The degree of bone metastases was evaluated. Bone mineral density (BMD), bone volume

(BV),
metastasis were evaluated by tartrate resistant acid phosphatase dye (TRAP). Transforming growth factor-8, (TGF-

range of interests ( ROI) and total volume ( TV ) were evaluated by micro-CT. Osteoclasts in bone
B,), drosophila mothers against decapentaplegic protein 3 ( Smad3 ), Smad4, Glioma-associated oncogene
homologue 2 (Gli2) and Parathyroid hormone-related protein ( PTHrP) in bone metastasis tissues were evaluated
by Western blot. Result: The degree of bone metastases, BMD and BV/TV in Aconiti Lateralis Radix Praeparata-
Atractylodis Macrocephalae Rhizoma group were higher than those of model group (P <0.01). The number of
TRAP ( +) cells in Aconiti Lateralis Radix Praeparata-Atractylodis Macrocephalae Rhizoma group was lower than
that of model group (P <0.01). The expression of TGF-8,, Smad3, Gli2 and PHTrP protein expressions of bone
metastases tissues in Aconiti Lateralis Radix Praeparata-Atractylodis Macrocephalae Rhizoma group were lower than

those of model group (P <0.01),
Macrocephalae Rhizoma group was higher than that of model group (P <0.05).

and the expression of Smad4 in Aconiti Lateralis Radix Praeparata-Atractylodis
Conclusion: Aconiti Lateralis
Radix Praeparata-Atractylodis Macrocephalae Rhizoma has a therapeutic effect on soluble osseous injury in nude
mice with bone metastasis of breast cancer, and the mechanisms of action may be that Aconiti Lateralis Radix
Praeparata-Atractylodis Macrocephalae Rhizoma could up-regulate Smad4, down-regulate TGF-8,, Smad3, Gli2
and PTHrP, and regulate TGF-B,/Smads/Gli2/PTHrP signaling pathway.

[ Key words |

bone metastasis of breast cancer; Aconiti Lateralis Radix Praeparata-Atractylodis

Macrocephalae Rhizoma; TGF-8,/Smads/Gli2/PTHrP signaling pathway; warming kidney and strengthening spleen
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(B-actin, % [E Abcam /A ], #it %5 Ab54724) ; DMEM
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(5 HFRH AR A sExplore Locus SP #1/Nf
W FrAS micro-CT F Microview 34871 248 ( £ E GE
7)) ;POWER PAC1000 7Y i Kk {¥ , Gel Doc XR + %l
BE B 12 & 4t , Trans blot Turbo 170-4150 4= fg U &
1% A (22 [ Bio-Rad 24 7)) .
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HEELZE 0 3 5T MDA-MB-231BO 4 g 2= ( 44 i 5 W
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2.3 p#H5%Z R Excell FEHLEUA AL 4% BEHL
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A2 e R J TR 2H Ko E R 4L X T AH R B RS g 45 T
AHERIK 0.4 mL/ H BRI A ig J5 B2 T S A B R
7K 0.2 mL, MR R 40 T ig i Sz BRI T T S ik ok Ji
iz 0.2 mg-kg 5 LA LA 2538 3 &k, #F &
6 7,
2.4 HRBmE AR E R RN 3 J5 kAT
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B2 hy BERR R 22 vh (PBS) PRI 3 K, A i,
25 CHFE 1 h,PBS Pk 3 IGECL B4, X 4R i
R BEt . K Bio-Rad 23 &) Quantity One £ 4t £ il
255k KR . 2 A 3k & LUAH B 2B K
{B/B-actin JK FE{H £ IR o

2.8 ZitsEdrik SRH SPSS 17.0 St ik, it &
TR 2 s Fon, Z 40 R &R 7 255
Br,P <0.05 K2R BAS T L,

3 F#R

3.1 XA /NRE B RIEN W 3 AR
BB R R I 100% AR B R R LB T
L, FTPEY B B 5 R kh BB 35 A, ek B
1R 20 2 XoF 2 4R BB 3% B kA E0 0 il o 16,20 A4,
SRR A b A, s ok g i 2 | 24 ) AT R R R A0 e
5/ g0 SRR (P <0.01) . WL 1,

£1 WF-ARGHHBRBBEBEEOHI (x50 =8)

Table 1 Effect of Aconiti Lateralis Radix Praeparata-Atractylodis

Macrocephalae Rhizoma on bone metastasis degree(x +s,n =8)

4 5 ) B IR B/ A IR A N -0 B B %
1 7 - 35 45.61 +6.83
MK R 0.2 mg-kg ™! 16 26.19 £4.67"
2%} 3 g-kg™! 20 21.63 +4.21"

TSR D P <0.01,

3.2 4IRS A /N B IS i B B kL B R 1 5
M Micro-CT 4 &, IE®W H/NUE RIER , Ty
JoT RS SR AR 5 HE A 45 A 4 RO A AR ) 72 B 1Y)
W, 2 BV/TV (AL, BMD T [ 5 1E % 41 IR,
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R 20 /N B 5 A YR 7 E, BMID, BV/TV I 3% F %
(P <0.01) ; S5 A] He A, mi ok Jil ik 41 25 X 20 #1
B R BT 08 4% , BMD,BV/TV & ZF} & (P <
0.01), WK 1,%2,

ALTEH2E B BERILL  C. MR AR A s D. 25 X0 20 (181 2 )
E1 EHFRERBER M=% Micro-CT 131
Fig. 1 Three-dimensional Micro-CT scanning of left tibial

metastasis in nude mice with bone metastasis of breast cancer

F2 MF-BARGMWIZARR BMD,BV-TV M (5 +5,n=8)
Table 2 Effect of Aconiti Lateralis Radix Praeparata-Atractylodis
Macrocephalae Rhizoma on BMD and BV/TV in nude mice bone

metastasis(x +s,n=8)

2531 Fillss BMD/mg-cm ~* BV-TV/%
EH# - 269.72 +15.75 13.88 +1.33
L - 54.34 =7.30" 2.01 £1.45"
MR ERR 0.2 mg-kg ™' 192.66 £26.24% 8.78 £2.94%
25 %} 3 g-kg! 157.50 +14.75% 9.96 +3.11%

FSERHLEY P <0.01; SHEH LHEY P <0.01(£3
") o

3.3 XX A BB R AL T TRAP( + ) 40 i Y 52

W5 IEHE 2 R, BEA 2 TRAP( + ) 2 Jifg B i 1y
Z (P <0.01); 5 BRI LA, oK PR ITR 41 | 25 X% 4
TRAP( + ) 4l K 4498 (P <0.01) o WL 3,
£33 MF-BRGUNXNZANMNREEB LS TRAP( + ) HIHH
FM (2 £5,n=8)

Table 3  Effect of Aconiti Lateralis Radix Praeparata-Atractylodis

Macrocephalae Rhizoma on number of TRAP ( + ) cells in nude

mice bone metastasis(x +s,n =8)

2 53] ) TRAP( + ) 4fl il %/ 4
EH - 4.87 £2.48
TR - 46.19 +10.73"
T SFe Jis 1R 0.2 mg-kg ! 10.58 +3.61%
25 %t 3 g-kg™! 12.06 £3.09%

3.4 Z5Xbxh 45 AR BB R kb b TGF-B, , Smad3,
Smad4,Gli2 fl PHTrP [ &L MM S5IEH4H
b # , #E % 20 TGF-B, , Smad3, Gli2 H1 PHTrP fif %3k
B, Smadd FIKFEAR (P <0.01) ; SRR [
W SR W R ZH AN 245 % 2H TGF-B,, Smad3, Gli2 #l
PHTrP 11 3R I8 BIREAIL, Smadd LIk 48 (P <0. 05,
P<0.01), WK 2,% 4,

TGF‘;?! — R  cm— m— )5 kDa

Smad3 | N SR B 52kDa

Smadd o o — e /2 kDa

U — e — 70 kDa

— v
A B C D

E2 #%&E#&R TGFB,,Smad3,Smad4,Gli2 71 PHTrP F [ B ik

Gli2 -

PHTP 25 kDa

Fig. 2 Electrophoresis patterns of TGF-g,, SMAD3, SMAD4,

Gli2 and PHTrP in nude mice with bone metastasis of breast cancer

®4 MF-BARAGNNEARR TGF-B,,Smad3,Smad4,Gli2 71 PHTrP ERREHIFMI (v 5,0 =8)
Table 4 Effect of Aconiti Lateralis Radix Praeparata-Atractylodis Macrocephalae Rhizoma on TGF-8,, Smad3, Smad4, Gli2 and PHTrP in

nude mice with bone metastasis of breast cancer(x +s,n =8)

2H 5 piilRe TGF-B,/B-actin Smad3/B-actin Smad4 /B-actin Gli2/B-actin PHTrP/B-actin
iEH - 0.29 0. 08 0.27 0. 03 0.58 =0. 06 0. 08 0. 05 0.12 +0.05
HE 7Y - 0.86 +0.23" 0.93 0. 14" 0.16 0. 04" 0.62 £0.09" 0.73 £0. 10"
e ke ff 1R 0.2 mg-kg ™' 0.56 +0. 15 0.46 £0.09% 0.37 £0.07% 0.19 £0.05% 0.35 £0. 06
25 %} 3 g-kg™! 0.38 +0. 10% 0.37 £0. 08" 0.27 £0. 06% 0.22 +0.07% 0.37 +0. 07>

L SERALEY P <0.01; SHBIHE LY P <0.05, P <0.01,

4 itig
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AN R R B G IR 2K, 3 BV/ TV f ik, BMD T
W, 5 SRR AR — 20 B R 240 ) /N B
AL BV/TV K& BMD Fhiay, 3 7 Hoxf 2L 9 &
R g B S A — MR . a s AR
T FR B A0 A R W SORT B A0 A T
SISV 0% 1 200 Y e ) G T el 5 R R AR B, A
M5 355 BTt 28 o TRAPSD J2 il B 48 f 09 ¢ AF
Tif , 1] Sz PR 1 200 3 A R R A PR A 5 AR S
BRUZ iy 3 R kbvp TRAP( + ) 4 i B B4 2, $ 7R
B AR T R R A B sk B OIS S A SRR i A
— BT M T R 25 X 4L TRAP ( + ) 4 i 5 4
SRR RN VAN VSRR I NEZTD O DO = i
(R S B — o By A IE .

TGF-B, REF W9 40 M 30k 3 1 32 e e R 4 i W
7O AR E M R i R A R T 3L B s
Jr B B, AT AR HE A B A LY 43 Ak TR) B4 ) R A
s s, Smad FE JE TGF-B 32 1A B4 M 149 I 4 ,
Hrp Smad3 2 R-Smad, & TGF-B 32 Al 1 1) B 4%
K ;Smad4 J& Co-Smad, fE 5 1 {9 R-Smad J¥ i
SRE EFSHE S PRRSEN. TGFB, 531k
e E A W IFE Smad3, Smad3 15 Smad4 2545,
WL AR R A9 Smad 45 & 5 AR R A, A
MR GLI2 (4 4 5 Pk 3R 3k, T GLi2 ] 4 #2141
FRLIE P (9 FE 22 R F- PTHeP S5 (9 3k, i 1M 51 i
VAT PEAR AT s B R TR R R AR A K
TGF-B, J LN 98 40 Ml B4 53 WA ) TGF-B, , 3 A i i+
Y& 4% TGF-B,/Smad/GLI2/PTHrP {5 538 i & 14 Jin &
B SR I, DA 5 B L 98 O B W M i 26 R
Sy Kk AE", W TGF-B,/Smad/GLI2/PTHP {3
S, T U PTHeP S50 45 - 19 2 5k, a) % W
BB G IR, 6 2 B . AR & B,
F-FAARZXI AT 1 Smad4 3Rk, T TGFB,,
Smad3,Gli2 #1 PTHrP % [ 323k, M i 8 #5 TGF-8,/
Smad/GLI2/PTHrP {553 i

ZE Bk, 1 Smad4 5 £k, T TGF-B,,
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