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[Abstract] Objective: To investigate inhibitory effect of extracts from Veronica peregrina (EVP) on the
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osteoclastic bone metastasis induced by breast cancer cells. Method: Bone metastasis model was established by
injection of MDA-MB-231 cells, a human breast cancer cell line, into the left ventricle of BALB/c nude mice.
The expression of human cytokeratin-19 (Ck-19) gene in mouse bone marrow was determined by nested
polymerase chain reaction (PCR) to assess the bone metastasis of MDA-MB-231 cells. To assess the effects of
EVP on the activation of bone marrow macrophages (BMMs), we counted the multinuclear cells and measured
the secretion of Cathepsin K. Western blot was adopted to assess the effects of EVP on receptor activator of
nuclear factor-kB (RANK) , Runt-related transcription factor 2 ( Runx2 ), phosphorylated Runx2 (p-Runx2),
and matrix metalloproteinase-9 (MMP-9) in BMMs. Gelatin zymography was employed to determine the
activities of matrix metalloproteinases (MMPs). Result: Compared with that in the blank group, Ck-19
expression was down-regulated in EVP groups (P<0.05). The multinucleated cells increased when the BMMs
were induced by soluble receptor activator of nuclear factor-«B ligand (sSRANKL), which was inhibited by EVP
(P<0.05). The level of cathepsin K in the supernatant of sSRANKL group increased compared with that of the
blank group, while EVP groups had lower cathepsin K levels than sSRANKL group (P<0.05). Compared with the
blank group, the SRANKL group showed up-regulated RANK expression, Runx2 phosphorylation, and MMP-9
expression (P<0.05), while the expression levels of RANK, p-Runx2, and MMP-9 were down-regulated when
the cells were incubated with EVP (P<0.05). Furthermore, exposure of BMMs to SRANKL resulted in an
increase in gelatin hydrolyzation compared with the blank group (P<0.01), which, however, was reversed in

EVP groups (P<0.05). Conclusion; EVP significantly inhibits bone marrow metastasis of MDA-MB-231 cells,

which may be associated with the suppression of osteoclast activation by inhibiting Runx2 phosphorylation.
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9,4 NS 100 L. 24 h S FEHLY M 4 40,
EVP A F2zs Fd . EVP A 430l H k%5 7 EVP. LU
Z % R 10-11 ] AT 2%, 456 TS5, 0
FEEVP A2y M M2 5.5.11.22 g-kg', 44 2)
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149 77 2% G 00 2L R s A0 L B 2 8L R 1 N B
it S5 HA W, RIS T EVP 5511,
22 g-kg! , HEBEAL L1 A Ck-19 ik Wt F A (P<
0.05) , {FX:F i Jga 119 A= K A 22 30 Hh B S 1% 000 4 4 1
$&7R EVP B A HUH e A FH 32 7R IRk B2 ) A]
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[-actin

A B C D M
WA 24 ;B-D.EVP4H(5.5.11.22 g-kg"') ;M. DNA 4>

I RIC
El1 EVPHERIBEBEBHIN
Fig. 1 Effect of EVP on human Ck-19 mRNA expression levels in

bone marrow tissue of nude mice

®1 EVPHRFIBREEEBHZE (3+s5,1=8)
Table 1 Effect of EVP on human Ck-19 mRNA expression levels

in bone marrow tissue of nude mice (x+s,n=8)

21 5 Fl /g kg Ck-19
R 0.657 5+0.033 5
EVP 4 5.5 0.572 3+0.045 5"

11 0.215 5+0.044 8%
22 0.175 6+0.003 5%

52 H 4 R Y P<0.05,7P<0.01

32 XWEEEB4EERMEN S5 A4 lki,
sRANKL #] & 3 % 5 BMMs 4+ 1k N £ % 40 Hu
.84.

(P<0.01) ; 5 SRANKL # It # , EVP (40, 80,
160 g-L")+sRANKL 1] B & #ill il sSRANKL if§ 3 11 £
AT 5 (P<0.05) . W32,

F2 EVPHBBHEEFNLHEM (x+s,n=4)
Table 2 Effect of EVP on activation of ostelclasts (x+s,n=4)

415 SR /gL AR H /A
R 0
SRANKL 41 358.6+93.1"
EVP+sRANKL 41 40 255.2+73.7"

80 156.7+26.4%
160 101.3+10.5%

W52 H I PV P<0.01; 5 sSRANKL 2H [ & 2 P<0.05 (3 3-
F6l)

3.3 XY 408 Cathepsin KW pysgm  S=
20 b3, sSRANKL AJ & 25 3% il BMMs /Y Cathepsin K
43 (P<0.01) ; 5 sSRANKL 41 b %8 ,EVP (40,80,
160 g-L") +sRANKL #] W] i T i Cathepsin K 43 i
#(P<0.05). W#&3.

3 WEHERNY WM E M S D Cathepsin K B %

(x+s, n=6)

Table 3 Effect of EVP on secretion of Cathepasin K in osteoclast

(X+s,n=6)
21 51 Ji i E/g- L' Cathepsin K/ng- g
I EE| 0
SRANKL 41 433.3+73.6"
EVP+sRANKL 41 40 204.8+85.97
80 138.4425.5”
160 113.1£27.7%

3.4 RPREE A M40 RANK R R S 525 H
ZH 4%, sSRANKL 1] g 3% 14 /it BMMs 41 fitd RANK &
[ % 35 (P<0.01) ; 5 sRANKL 41 It % , EVP (40,
160 g+L")+sRANKL # BMMs 4fi i RANK & 4 %
% B B A (P<0.05) , #2785 RANK 2 5 1 i RE 5 %)
W A0 ML TS AL g SR T . IR 2 Fl K 4,
3.5 X% 40 M Runx2 B R UiF AR 1R A A9 R W
5os (4 e # , sSRANKL 1] i 2 4 Jit BMMs 41 Jifg
p-Runx2 fl MMP-9 £ 4 # ik (P<0.01), 5 sRANKL
41 b %, EVP (160 g-L"')+sRANKL f' BMMs i Jifg
p-Runx2 Fl MMP-9 & [ 3 ik B i [ {1k (P<0.05) .
$2 7 e BE 25 AT 40 BMMs 48 Jitd Hf Runx2 #9715 4k o
UL 3 IS,
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pactin WS AR S S 2D

A B C D
WA, 2 H4 ;B sSRANKL 41 ;C.D. EVP+sRANKL 41 (EVP
40,160 g- L") (1&1 3 [ 4 )
El2 EVP3sRANKL %S BMMs 4l RANK & 5 R ik B ik
Fig. 2 Electrophoresis of EVP on RANK expression in sSRANKL
induced BMMs

% 4 EVP 3} sRANKL i% 5 i) BMMs 4 8 RANK R i% /) % I
(x+s,n=3)

Table 4 Effect of EVP on RANK expression in SRANKL induced
BMMs (x+s,n=3)

21 51 R /g L RANK/B-actin
EEE 0.063+0.008
sRANKL 41 0.485+0.056"
EVP+sRANKL i 40 0.060+0.009’

160 0.076+0.003%

3.6  XTHEE AN MMPs TG M 55 A4l
B, sSRANKL 4b # A 5 25 3% 5% MM Ps 7K fif B ¢ 1) g
71 (P<0.01) . 5 sRANKL 4 % , & EVP kb 3
BMMs 4l Jffd 53 4 MM Ps B} & 3k /0>, K ik BH G (1) g
F10 BFEAR (P<0.05), WK 4F13 6.,
4 itit

DG b IR ) B A e O AR R AR RT3 R 3 b
R R e BCE PERNR G PR P i M R Y
07 E R 1 10% , 5 WL T 105 R g I I g 5 i i R
P N 70% , 5 UL T FUARJE AU R

%5 EVPX sRANKL % SH BMMs 4 ffl Runx2 i& MBI M0 (x+s5,n=3)

————
g~ 2 S
s T S8

actin - . S A 2D

A B C D
B3 EVP3} sRANKL % S/ BMMs 4 il Runx2 & B & ik B ik
Fig. 3 Electrophoresis of EVP on Runx2 activities in sSRANKL
induced BMMs

pro MMP-9 ——

El4 BMMs 48 AfIH X MMPs mRNA R ik
Fig. 4 Electrophoresis of MMPs mRNA in BMMs cell

P 5 B 1Y) 5 B I CE AN M S R O AR T By
B RS W, R B BRI R R R
PRI R R R RS 1 S B AL T
Jed 240 i 20 e L A Tl 4 9 T RO i A, DA

Table 5 Effect of EVP on Runx2 activities in SRANKL induced BMMs (x+s,n=3)

2 5] JR e /g L Runx2/B-actin p-Runx2/B-actin MMP-9/B-actin
H4 0.453+0.063 0.064+0.008 0.131+0.017
sRANKL 4 0.359+0.042 0.262+0.031" 0.601+0.070"
EVP+sRANKL 41 40 0.391+0.075 0.344+0.052 0.221+0.034”

160 0.395+0.079 0.115+0.004% 0.139+0.016>

£ 6 EVPX BMMs 28 MMPs & MBI 800 (x+s,n=3)

Table 6 Effect of EVP on MMP activities detected by gelatin zymography assay (x+s,n=3)

21 51 SRR g L pro MMP-9 pro MMP-2 64 kDa MMP-2
ZHA 11 118.3+1 001.6 37 985.0+710.1 51 405.7+4 509.3
SRANKL 41 14 970.0+1 167.6" 93 178.0+1 1970.2" 71 729.7+1 537.1"
EVP+sRANKL ] 40 5601.6+461.7% 71 264.0+1 0572.4 44 225.7+2 522.6”

160 6 873.3+458.3% 69 495.3+3 268.6% 47 532.7+5 510.87

.85.
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5T & B MSCRE B n] SR AR B I K R B A
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rhv IR R R R T 0 A e R 2 A R 2
o, R BYUEEBAE R . RS SR 3
BH IR 4R 0 T ] sSRANKL 75 5 1 % 1 41 i
I Ak I AT 00 A R 40 43 0 2R 1 27 i Cathepsin
K, $2 7R 0B Bk 2L R A S Rk i s R B
MEVE R . BE— 2D BL A 5T K B, R AT 4 )
sRNAKL 5 5 B B 41 Jifd 1 % 15 RANK, [ fif 1, 1] 417
B AH O % e 5 DT Runx2 15 A6 JF 8 18 80 5L 1A
MMP-9 [ &3k .

Runx2 X #0454 K+ al (CBFAL) , & —Fl
J& T Runt 45 k350 H PR K W 09 5% Sk I F o ¥,
Runx2 # &k BU7E B8 K B MR T 2 6HEE
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