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[ Abstract | Objective: The study was conducted to investigate the anti-metastatic effects of extracts from
Saururi Herba ( ESH) and its mechanisms. Method: Balb/C Nu mice were used to establish in vivo experimental
metastasis model by tail-vein injection; in vitro invasion, in vitro migration and in wvitro adhesion assay were
performed to determine the effects of ESH on metastatic properties of breast cancer cells; Runx2 transcription factor
assay and western blot method were used to detect the effects of ESH on activation of Runx2. Result: ESH
exhibited significant suppression on the formation of lung metastatic foci of breast cancer in vivo (P <0.01).
Moreover, in vitro adhesion, migration and invasion of MDA-MB-231 cells were inhibited significantly when these
cells were incubated with ESH (P <0.01). It was also shown that ESH had suppression activity of Runx2 and
expression of p-Runx2 in breast cancer cells. Conclusion: ESH shows significant anti-metastatic properties. The
mechanisms of this traditional Chinese medicine may be associated with suppression of Runx2 activation.
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Hb, 7 B R VT 3 38 L T 2% 4 KER 0 X A A
VLG AR ) AR ER AT B A BRI T R
AR, R EVF 2 RE R, AGRA
T 2 A PRIE M Z DR T 3L A 2488 K
i B SRR IRYT . BRI R R, = A
BHA TS R T L R A S 2
P e R W, = A S A 2Rl 2R R
FEANG 2 BB AR R, = R B MR
PEH £ B AT OGTE  # R = B B B & 4y
manassation B F1 4-0-demthylmanassantin B J& E.f 43
TR AR R BT R W BT, 4 02 3R Y hyoxia-
actived HIF-1 #4159 o 1M manassantin A H. A5 &g &
PEROAIM R R R T AT TR R AP
TEAE L, o = B Al R S B A, AS 0T 5 i
SEERATTE M A T = H R ) (ESH) /Y 4 i
AR, JF o HAE AL AT 1 i — 2B R0
1 #ra
L1 2y —ARRALEA LT, SN AE S
il 2 A 0 BT b 2 M S S A A Y = A
Saururus chinensis [\ 1 F &4, 754 2010 4k
Crb 2 ) br v . = 1 B HR IO Y R IO R S =
FI R4 B 20 kg By i O R , HI 95% & T [m] 37 42 B
3, E I EE SR, R R A AR AR ROK IR B,
MR A e = AP L SR OB E K IE T AR
W, A5 5 AL, Hoh = W e iR AL 153 g, JH T AT
FAERIFTEX R .
1.2 % Balb/C Nu #f 5., MEPE, 18 ~22 ¢ b
R BE TR S s R iR AL . S S AR IE S
SCXK(5)-2011-0012,
1.3 gtk S 40 M 35 5% 3L 8 40 i #k MDA-
MB-231 Zfiifd, W [ v [ B 2 ) 27 B KL At B2 2= 0F 5% T
ANHE %, R PG v B 2 R 2 B e R AR AR AR
NFLIRE 20 & MDA-MB-231 40 L 1% 5% T & 10% fif
A ML T % R MRS R A9 DMEM By g Sk i g7, 8
F37 C 5% CO, MEEFRAEN 3 ~4 d U1 IR,
1.4 X5 Matrigel (BD bioscience, it 5 354234 ) ,
fibronectin ( FN, Sigma-Aldrich, it 5 F1141 ), cyto-
Select™48 L 41 it %&b it i 7 & ( Cell Biolabs, #tt 5
CBA-070) , QTAshredder ( Qiagen, L5 79656 ) , RNeasy
Protect Mini i&, 7| £ ( Qiagen, it 5 74124 ) , OneStep
RT-PCR 5] & ( Qiagen, 4t 210210) , Multiplex PCR
A & (Qiagen, it 5 206143 ), TransAM™ AML-3/
Runx2 &7 & ( Active motif, fit 5 44496) , $it p-Runx2
Z SUREPUIR (Abgent, Jit5 AP3559a) , 4t B-Actin HL3g
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% PriA (Santa Cruz, iS5 SC-130301)

1.5 {Y# AP48 chamber ( 3£ [ Neuro probe 7%
F]) ,Mastercycler gradient PCR {¥ ( f& [E Eppendorf /%
Al), EC3 AU BE I 1R & 48 (£ E UVP & H),
ELx800 Aitr{X (£ [% BioTek 23 w] ), BX63 HIIE ¥
Bi ( HAS Olymbus 22 #]) o

2 FiE

2.1 HEAREKEM MR ZIE R AP48
chamber 20 il 4 1L R G #E17. K PVPF JEJFE (8.0
pm fL72,25 mm x 80 mm) & %5 i, 7F U8 B R RS
VR FN(0.05 g-L~") fEfa Mk, & #d 4 KT
Ja ,# matrigel FFEK 0.5 g+ L, LA 100 wL 75 38 5
JEIE I, TS, B A DL 100 WL F B Y matrigel , {iff
2T R — DR RFERE . 7 AP48 chamber [
FALAINA S 0. 1% BSA ) T ifiL i DMEM 15 3% 3
#fL 30 wLo % HF chamber, Wi 4 X5 £ A < 30 69 40
J, LA 2 mmol-L~" EDTA/PBS il fL 41 L , B iF T &
0. 1% BSA Wy E I i DMEM $5 3% Bk v, 40 g %5 2 4y
2 x 10°/mL, [R] Bk filT A — 52 e B 10 24 Y, F 40
W E| AP48 chamber [ - L N, %F L. 50 wL. ¥
chamber & F 37 °C,5% CO, IR 45N H 14 h, ¥
chamber BUH 35 T O IR , A B B [& %2 10 min, 0. 5%
S5 A G 60 min, K R, FR 48 458 45K 5 5 5 A 4
i, = R % B 5 F B A Histomount i £ F 23
AL IO R R 2R A0 M, B R
N ZE A S A AN TR ALET 1 35 o A A, TP
BT 3 flo LURZ2 40 B (04 A0 X £ B 20 i 8
ML 2 RE T o

2.2 PR anEAR SN iE B S g Ty ik n] E 2H AR
JoT AR 2 S, R AN T IO 35 T A matrigel o Al
AR IR 12 h 5, e G e THEL

2.3 (RAMFERE N IZE MR A0 S A0 i A ik
JA3 I R B4R SR T cytoSelect ™48 L 41 ffd 7 B it
HR & EAT AN o AT Ok SR A ) Y A, 28 T IfL v
BiFR R vk iR 3 2 ) o8 s e AL 8, A M 2% )
% 1x10"/mL, BESS,TE cytoSelectTM48 fLEE IR P
T 40 B B, B 4L 150 wL, [ A 100 wL &
ESH a8 DMSO {1 55 3 5£,37 C, 5% CO, 5 3% 60
min, FiFREE ARG /N0 R B 77 5L, PBS BRI 3 1K,
PLEBRAREEMI 4. BEJS , 7Bl P in A 150 pL
FEBOR B H 10 min J5 BEAR UM E A Fl Ay o

2.4 SCEGPEMEE R AL SR FH I OR A0 M R K
S5k ST S 0 R I A RS A AL, B Balb/Co Nu £ R
30 H, Rk S & A 2 x 10° 4> MDA-MB-231 4
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JL B AR BEER K 200 wL, 24 h JSEEPL O 3 4, 5 5
HAS A ESH IR 5 ) B 2 o ESH IR i AR R 21 00
B ig 45T = AR 200,400 mg-kg ', 44 2 1k
F10.02 mL-g™", 25 (LI 45 F [A)A4 AL AR B3R K, 4
KUK, ESG258 i [ RIG K ibse,
Woph 20 2, 7 B0 7R WA PR . BE R R
QTIAshredder Fil RNeasy Protect Mini Kit $2 i & RNA
i 5 S PCR A I 552 56 3 49 il 4 24 vp A9 40 i £
T H 19 (cytokeratin 19, ck19) 1 & &, LL# & i %
BFERE

2.5 RNA f2H K 85X PCR - Jili 2 2P G RNA 2R
JH QIAshredder 1l RNeasy Protect Mini &5 & 2 B,
BU10 L RNA,2 L i 5% SR A 9 LA & 10 L b
SIYR 21, T 50 C R A7 3 5 N 30 min
(Qiagen OneStep RT-PCR Kit, Qiagen) ., [fi /5 #F17
PCR ¥"14.95 «C 15 min {4k Taq B§;94 C 45 s,
58 C 45 5,72 C 90 s,3: 37 A9EH ;72 C 10 min,
P J5 % F Qiagen Multiplex PCR Kit gf 47 8 4™ 14,
PGSR 194 °C 3 min;94 C 45 s, 60 C 45 s,
72 °C 1 min, 3 35 295 ;72 € 10 min, ckl9
(GenBank number; BC010409 ) # H #r 5| ¥ % H
Primer Designer ( Scientific & Educational Software
Version 2.0) % i1, #F 31 4 : forward 5'-CCACGTCG-
TCCTTCGGAGGCC-3" (64 ~ 84 bp), reverse 5'-
GTTCCGTCTCAAACTTGGTTC-3"(529 ~549 bp); N
5| ¥ . forward 5'-TACAGCCACTACTACACGACCA-
TCC-3"(432 ~456 bp) ,reverse 5'-GGACAATCCTGG-
AGTTCTCAATG-3"(488 ~ 510 bp), B-actin %t [H #f
MPENS RN, Y 4 WS 2% 3k (4]0 850
PCR ¥y % F 4% 355 W BE e 647 fi Uk o0 85, 0 B
ZERAEBER R R G b IR

2.6 Runx2 #3708 KA TransAM™ AML-
3/Runx2 3205 &4 00 2% il 52 ) P Runx2 (9 5% Sg 0%
P ZR K S A Runx2 45 &0 S0 B R R
46T 96 LA |, 3 b £ S R A o 5 SR A H IR
5 Runx2 145G BB, TR Runx2 {1 5% 5% 3%
Pk, MDA-MB-231 4 ffi 4 ESH 5 DMSO # & 12 h
Je , WSS 4N i, 45 O Fh 32 97 (Nuclear Extract i 7
&) o Bl i MR G U B S A I A0 AR A il 5 )
o Runx2 A TE T

2.7 Western blot £ Jll 8 13835 K 2% 4k 2 20 46 i
Bl mL £ 0.01 mmol - L™" PMSF 9 41 Jifg 4 fi%t ¥
(10 mmol-L~" Tris, pH 7.6, 150 mmol - L' NaCl,
5 mmol-L ™" EDTA, pH 8.0, 10 mL+L"™" Triton X-

100, 1 mmol - L™" DTT), vk I 24 f#% 30 min, & .0
(15000 x g,10 min,4 °C ), J i 40 fg #% 7, 90 46 i
S0 W) 0 A R, SR R I E 100 g- LAY
SDS-2R PN His Tk i B8 e v A ik, FEL DK 485 B 5 B 11
EN MR A e R M L, 2 FHBH W , I A —$it 4
CMEHE L%, Ve H TTBS ¢ —4Hi4% 1: 1 000 7
B TEA AR BEIR =R E 1 h, WBHEIUA
JE BIRSBR A A R B2k 2 WPk IS, At 855 &
o I TEBE R R R G IR

2.8 gritseardr W SPSS 13.0 Si it 4k 4 fu it
FFopr G5 RLL x s Koo RN E 200,
J5 2255 MR LSD K25, P <0. 05 A 43t 2: 2 X,

3 &R

3.1 ESH X546 P it 4% 58 sh W) il 2 24 ck19 1y 5%
K 525 A 4LM H, ESH AT 58 3 [ A 3h 4 i 21
gl ck19 Fik i, Hrh 200 mg-kg "4l ck19 HAH X
FiK A 55.85% , 1M 400 mg-kg ™4 [ AH X 5k i
Sk 42.28% , 5B B A ) AR G & L $E7R ESH
A S 00 ) b RS AN B A il A 2 O G B kb 1 e
Jio W1,

ck19
B- actin
8
il
R
g 4
® 30
= 20|
10 |
0
400 200 s
ESH/ mg -kg™!

5 CTRL 41HI 1> P <0. 01

E1 ESHXAZIRELBMMELHWRHAR P A k19 RiZkH
# 0

Fig.1 Effects of ESH on expression of human ck19 in lung tissues

of exper imental lung metastatic foci

3.2 ESH Xf MDA-MB-231 4 fifl 5 41 Jfd &b 3 7 4 A

FiRe i nysEgm b 725 T ESH RSN T

R AE A SR SR T ESH AR St 2 g

71, MDA-MB-231 g5 ESH ¥ & 4 h J5, 540

SAEEEE IR BT e T R R R (P <0.01) , Jf 2

I F AR O R . X — 45 R LR, ESH v] T4k
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fib 923 240 0 - 0 D b e Tt 22 1) F) 286 AR, DT A2 4
PUseReAE . WL 2,

3

e=ESH/80 g-L! = ESH/160g-L"

= E

BSA VN LN FN

ColIV  Coll

SR HAMI" P <0.05,7 P <0.01;BSA. 41l % (1% 4 ; VN. 35
REE LN EHGEE A FN. 4% 88 [ Col V. IV B iR R
5 Col T.T Y ¢ J5 2 1

2 ESH 3t MDA-MB-231 Al S5 BN EREOFMENHN
#

Fig.2 Effects of ESH on adhesion in MDA-MB-231 cells

3.3 ESH %f MDA-MB-231 41 Jfi {4 4} 1T % 68 J1 1 5%
M ESH ] 5] 4K M ) 410 1 2L AR 40 B 44 S
TR RE ST, Horp 80,160 g« L ™" 5 5 41 14 3 B 41 fif 45
A3 (106.4 £52.4),(40.4 +7.6) 4, i E{E T
ZHEHA, BAGIE2ZR(P<0.01), WE 3,

A. Z5P41;B ~ D. ESH 40,80,160 ¢-L~' (& 4 )
3 ESH 3t MDA-MB-231 4 i 5ME R 68 B9 M

Fig.3 Effects of ESH on migration of breast cancer cells

3.4 ESH Xf MDA-MB-231 4fi i {4 41 = 22 fig 11 i 5%
M ESH ] g 25400 i FL R 95 20 M R A1 2 22 6e 0,
25 A 5 ok A B B Y 40 i %k (490.0 =
135.9) 4>, 1 4 ESH 71 & 41 (14 1= 28 40 i 55 55 0
(330.4 £88.9),(156.6 £29.2), (137.6 £47.8)
A, Hir 80,160 g« L~ 5]k 21 A 40 i £ 2 B GE3T
¥R (P<0.01), WA 4,

3.5 ESH %f MDA-MB-231 4 ffi Runx2 % ¥ i 5%
M Runx2)2 — Bl & A7 & B R F 45 8 38 e S
T R MR A O R E . T — LT
ESH #lI#] MDA-MB-231 41 it 5% # 1 FH 9 AL 1 , A< BF
58K F 3T ELISA (1 Runx2 ¥ 561 40 H1 v DL &
Western blot 34 T ESH %} Runx2 75 ¥4 04 52 W
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E 4 ESH xf MDA-MB-231 £ ff1 {4k 5MM2 22 88 1 0 22 T

Fig.4 Effects of ESH on invasion of breast cancer cells

WE S5, MIE 5A 7] IFE H, ESH 7] 1 2 1 ] Runx2
R R R 045 O AT B 2
(P<0.01), Western blot 4% 3 g /x , ESH 7] g &
M BRI Runx2 (935 (8 5B) , 478 ESH A fE
LA T Run? 075 4k M T % 5 5L W 4
MAER

A

0.6

0.5 1)

04 1)
Fo3

02

0.1

0.0

e 40 80 160
ESH/g-L"
B MDA-MB-231
EsH/g-Lt 0 40 80 160

p-Runx2 | D G « = cmum

[-actin | em— ee— — a—

120
100
80
40
20
0
=4 40 80

ESH/ gL

i

160

p-Runx2 AH% %6 B/ %
(=)
(=}

A.ESH Xf Runx2 3% LA 50 ; B. ESH %I p-Runx2 359540 ; 525 (140
A" P <0.01

5 ESH 3%t MDA-MB-231 #8 f2 Run2 i& {4 &9 5 0

Fig.5 Effects of ESH on Runx2 activity in MDA-MB-231 cell

4 tig

= HFERHEY O 2 AR A R TR 3R [ o A A
M3 JE W B 3 Gymnotheca chinensis | 8% 2% J& W) £ 2
¥ Houttuynia cordata F1 = H ¥ J&§ 1 = H & S.
chinensis 55 JLR, B AT 15 P 7 R BRI b AR AE
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T ZFBR IR T o AR, = R Bt i 98 %
PEZ B AMTHOCTE . IR b, = A 5% 5 5 F L
TR CRACGE A EARSETCAT, T IR A S
] 55 00 F G A B M B R A L TR IT R
PEERE B R o AT SR = T DL RO
G IF KR TT , WA — o i997 88, o — 5 24
NIRRT NG AR S N S 7 7/ R 0
P,k B = RE A b b AR AR Sh X 22 b SR A
M fE s T —E M AT A . BT, Hodges %5 %
W, = [ ¥ F B % 4 manassation B Fl 4-0-
demthylmanassantin B J2& H A7 43+ ¥ [m] /E HI /9 Bt i
Y, Y AR 9 AY hyoxia-actived HIF-1 i
Hi50", W manassantin A FL A7 il 87 26 19 40 i Y
HT L BT S AR BRI R AR
) B TR FH SR Al , A SC DL = B Y £ B B B SR 0T
FER G R IEN RS B W5 T vk, WS¢ T =
FI RS I B B B AR T, O a1 i B HC A R BIL AR
R = R R T R RN A R AR R

WFIE A B, = P e i U T Sl 2 0 o A Py 52 5
It e /N Bt 2 21 rh e B ek R B, I T I 3 ) A
LR IE 40 L 22 MDA-MB-231 iR Bh R T 5% DL K=
ZERETT o Tk 20 B = R O Y B R A
FHMLE , A BFFE R 2T ELISA 8 Runx2 % 5% 4143
Bk Lh e Western blot 35 K5l 7 = (1 %2 £ B4 %)
Runx2 1&PERY S0 . 458 WoR, = R4 U T e 3
P Runx2 (@R AL , DT 00 ] LA S0 e o

Runx2 M Ff#% 0254 [N T al ( core-binding factor
al, CBFA1) , & —FfJ& T Runt 454 38 3k K 5 % 1)
HEN T fe), Runx2 B & BU7E B 8% & & M4 B
AR T A G E AR R (B A R R R W SR I
W], Runx2 K& A 3 n] S 67 36 1K 55 LR 240 it #1370 it
AL, 2 5 R0 & F LR R i kA R SIS
78 i 8 4 L P 3200 e B A K A JE Ak 2 B R B R
A SRR R AR T G REVE R IR T e
22 e Mo 1 i Jeg A v, 289 PRSI ) Runx2 /Y 5 6 0
1o Runx2 A BB 2 i i X 2 Fl 55 BT 25 11 L 40 Jifg b Kk
JE A 5 R - DL R o 2 1 K il 55 1) BTG Aok 2
SR Rt B AT IR R W] Runx2 A] L) 4
%5 MMP-9 fil MMP-13 (3% 16" . %] SiRNA f
J5 iR Runx2 JE A5, 3L R 9 40 il &% MDA-MB-
231 f) MMP-9 2 1k B 8 B A 5 110 6 106 26 % 1k 5L At
JEANIE R MCF-7 *h 5] A Runx2 £ 5, ol DL 8 £
T 5 % AR O I 1 1Y T RE, T < R R B AR 1 -2
(MMP-2), MMP-9, MMP-13, Ifi 5 N & 4= K K +

(VEGF) %, #¢ir, Pratap % i Bf 5% & B, Runx2 iff
A LLE T A L 40 TP R S R KR B, e
40 A B B

gi b ik, = F R O BAT W Bt 3L e

B R MR o ) iR 240 S P Runx2 B @5 R £k, A T

0T A S HE PN B B SR T RE R = B AR U Y

PR pLH Z —

[ &% 30k ]

[ 1] Sk MR, R 5, % = H W B i 0 5%
[J]. Heizh, 2010, 41(12) :1950-1951.

[2] Seo CS, Zheng M S, Woo M H, et al. Lignans from
the roots of Saururus chinensis[ J]. J Nat Prod, 2008,
71(10) :1771-1774.

[ 3] Hodges T W, Hossain C F, Kim Y P, et al. Molecular-
targeted antitumor agents: the Saururus cernuus
dineolignans manassantin B and 4-0-demethylman-
assantin B are potent inhibitors of hypoxia-activated
HIF-1[J]. J Nat Prod, 2004, 67(5) :767-771.

[4] FulJ, Wang W, Liu Y H, et al. In vitro anti-angiogenic
properties of LGD1069, a selective retinoid X-receptor
agonist through down-regulating Runx2 expression on
human endothelial cells [ J]. BMC Cancer, 2011, 11
227-237.

[5] MH%E. ZHEAAEEEERSBIRLI]. Py,
1999, 21(4) :214-216.

[ 6] Ferrari N, Mcdonald L, Morris J S, et al. RUNX2 in
mammary gland development and breast cancer[J]. J
Cell Physiol, 2013, 228(6) :1137-1142.

[ 7] Weigelt B, Peterse ] L, van t Veer L J. Breast cancer
metastasis ; markers and models [ J]. Nat Rev Cancer,
2005, 5(8) :591-602.

[ 8] Selvamurugan N, Kwok S, Partridge N C. Smad3
interacts with JunB and Cbfal/Runx2 for transforming
growth factor-betal -stimulated collagenase-3 expression
in human breast cancer cells [ J]. J Biol Chem, 2004,
279(26) :27764-27773.

[9] Pratap J, Javed A, Languino L R. The Runx2
osteogenic  transcription  factor  regulates  matrix
metalloproteinase 9 in bone metastatic cancer cells and
controls cell invasion [ J]. Mol Cell Biol, 2005, 25
(19) :8581-8591.

[10] Pratap J, Imbalzano K M, Underwood J M, et al.
Ectopic runx2 expression in mammary epithelial cells
disrupts formation of normal acini structure ; implications
for breast cancer progression [ J]. Cancer Res, 2009,

69(17) :6807-6814.
[EEHRE SBER]

- 127 -



