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0B B 20 2 rh A0 B £ 7R 1 19 (CK19) ik R A 2 3, L e fieb 88 400 P 004 fili 9 B R B2 (= 10) o s N7 W8 4 Bl AR 40 T 7% (R 2%
B, 1L 100, 200 mg-L~"ECN LA} 10 nmol-L~" BB-94 ( fH 1 %} #d ) kb 3 MDA-MB-231 £fJif 14 h(n=4) , W% ECN X FL I 9% 4
fifi 2 MDA-MB-231 41 g i) 0K 03T 5% 12 2% 1O 5% W 5 3L <7 Jf ) 40 Jfa A /0 B R, 1L 100,200 mg+ L~ 'ECN LA J 10 nmol-L~' BB-
94 4b 3 MDA-MB-231 #4HJifl 60 min(n =3) ,Wi%¢ ECN XJ 2L 40 I = MDA-MB-231 4t fitd iy 14 41 55 B 68 1 1 52 W0 5 5k ] Western
blot % , 4 il MDA-MB-231 4 g 43 /] 25 100,200 mg-L ™" ECN &b 24 h J5 p-#E 45 % 5 T (p-Snail ) 1 _E fz 145 5 Bt 25 (4 (E-
cadherin) f R KTEHL . SR AN R, ECN 7] g 35 B AR AR B 20 2 A CK19 mRNA B3Rk (P <0.01) ;KSR 5L 56
% ¥, ECN 100, 200 mg-L~" 4 ) 1 # 40 Ml 5 5 25 [ LM L 8 350> (P < 0. 01) 5 4R SMR 285256 B /R ECN K Sl A i R 28
YA 25 A A L R 3 D (P < 0.01) 5 f 70 Z BiF 52 56 26 W, ECN 1T 3 i 988 40 B L5 40 it 70 3% 5 26 (1 2 R0 A Zh BfE (P <
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[ Abstract | Objective; To investigate the anti-metastatic effects of ethyl acetate extracts from Callicarpa
nudiflora (ECN) and its mechanisms. Method; BALB/c Nu mice were used to establish in wvivo experimental
metastasis mode and the mice were randomly divided into control group and ECN groups treated with 0. 125, 0. 25,
0.5 g-kg ' ECN respectively. After 8 weeks of gavage (once a day), human cytokeratin 19 ( CK19) mRNA
expression in lungs of mice was checked by nest PCR to determine effects of ECN on the formation of lung
metastatic foci of breast cancer. In vitro invasion and migration assay were involved to determine effects of ECN on
metastatic properties of breast cancer cells. MDA-MB-231 cells were treated using ECN at dose of 100, 200 mg -
L' and BB-94 with the final concentration of 10 nmol -L™' (n =4). After 14 h incubation, the invaded and

migrated cells were calculated. In vitro adhesion assay was also used in this study. MDA-MB-231 cells were treated

[WFEEHE] 20150121(004)

[(2¢TH] HEEAAREIEESTH (81160530, 81260656,81373955,81560639) ; 174 45 11 $A Bt 2 £ & T H (2010GQY0147 ) ; 2 & #6 &
RSB TE (211091)

[E—1EE] Mok, B4, Wb 2550 % 25 PLBF 5T, Tel :0791-87118901 , E-mail ;838165175 @ qq. com

EWRAEE] ATV, 4, W2, N oh 2550 i 25 BLBF 5T, Tel :0791-87118919 , E-mail : jianjiang_fu@ yeah. net

.94 .



521 B4 18 1)
2015 4£ 9 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No. 18
Sep. ,2015

using ECN at dose of 100, 200 mg -L "'and BB-94 with the final concentration of 10 nmol L™ (n =3). After 60

min incubation, cells attached to matrix proteins were detected. p-Snail and E-cadherin expressions were checked

by western blot method in current study to detect the effects of ECN on activation of Snail in MDA-MB-231 cells,
which were treated with 100, 200 mg ‘LL-"ECN for 24 h. Result: ECN induced a significant decrease on human

CK19 mRNA expression in lung of tumor-bearing mice (P <0.01). Moreover, in vitro adhesion, migration and

invasion of MDA-MB-231 cells were inhibited significantly when these cells incubated with ECN (P <0.01). It

was also showed that ECN affected activity of Snail and expression of E-cadherin in breast cancer cells.

Conclusion; ECN shows significant anti-metastatic properties. The mechanisms of action of ECN may be

associated with suppression of Snail activation.
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L1 SEsmZh $RAESEERCR B m s M T, 28707
A4 24 R A DU BIF 5 I T 24 3 M O S R SR R R
WAL ER Callicarpa nudiflora B4 1384, $& W7
e BRAE SR M B 40, T8 S R R SORL R L 80% 1Y
SR 3 WK, & T BEAR Y, ol R VR 4R 15 1R, 2518
KRR G AR F AR A hEE . R OB VIET
B i 2R 3 Wk, 19 381 3 AR . AR S 4R &
BRFBALAE R B FERT G o RS2 5 L) 0. 5% 3R HH AR
2 2 2 BN K I R R T R 5 A A SI2 g DL R I AR
(DMSO) R h , DMSO i) 2 AR 1434 <0.05%

1.2 #% BALB/c Nu #L 5L, Mitk, 18 ~22 ¢ it
PN Sl Ve o S e nI 7/ S o e B TR
SCXK ( 12 )2012-0001,

1.3 4Bk S A 35 57 N L B 4 L Bk MIDA-
MB-231 2, W [ v [ B2 2R 27 B SRl B 2 0 50
0 ML, F VLG B 2 R 2 A R AR AR IR
MDA-MB-231 4 i 35 5% T &% 10% 54 i . H 5% &R
MEERE 2 1) DMEM #5535 h 85 55 8 T 37 C 5%
CO, TN ,3 ~4 d LT I,

1.4 3X#] matrigel (BD Bioscience, 5 354234) ,
27 3% % 11 ( FN, Sigma-Aldrich, % % F1141), MTT

al
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(Sigma-Aldrich, 4% 5 M2128) , BB-94 ( Selleck , %% =
S7155) , CytoSelect™ 48 1, 41 At Zh Bt i 7 & ( Cell
Biolabs, $% 5 CBA-070) , QIAshredder ( $8 3 79656) ,
RNeasy Protect Mini i 7f] & ( 5% 5 74124 ), One Step
RT-PCR i # & ( $25 210210) , Multiplex PCR iz 7
& (585 206143) , 197 Qiagen 23 F] &L, HT p-Snail
Z VPR (Abcam, 85 ab182654) , 3¢ E-cadherin
Z SLBEHTR (Abcam, 1% % ab1416) , $ii B-actin 1 5¢
FEPL A (Santa Cruz, $5 SC-130301)
1.5 {Y#y AP48 %I chamber( 3£ [E Neuro Probe 2%
H] ), Mastercycler Gradient %! PCR ¥ ( f# [
Eppendorf A H] ) , EC3 AU &E ¢ iR & 48 (3£ | UVP
NE)) ,ELx800 BRI RN ( 3£ [E BioTek 2\ H] ) , BX63
BUIE 28 ( B A Olymbus 24 7]) o
2 AFiE
2.1 faf AL MR g AR BN 20 2 e A CKT9 35 PR AH X
FORRME B 40 B R E S A A 2 x10°
MDA-MB-231 41 fifg (%) 4= Bk 7K 200 wl, 24 h J5 K
BLo3oh ECN Ik b | ) i 0 2s (A, 2 ) g 457
WAL LRI U 0. 125,0.25,0.5 g-kg ' DL R WA,
SZGARL0.02 mLeg ™', BER 1K, ELLLZ 8 .
MR KB YA B, e B il 2 2L, 57 B TE T
AP RA ., M5 R A QlAshredder #1 RNeasy Protect
Mini Kit $#2HBCE RNA o 85X PCR 5 I 52 55 3 9
i ZH 21 A CK19 mRNA & &, DUA E il % 7 7 )3
2.2 RNA #EHC K §50 PCR 41200 & RNA %
JH QTAshredder #l RNeasy Protect Mini &7 & #& B,
HU10 WL RNA 2 wL 3 5% SREEHE A 9 DL K& 10 pL 4b
SIYR 21, T 50 C R AT 8 e 5 0 30 min
(Qiagen One Step RT-PCR Kit) ., [fiJ5#t4T PCR ¥~
1495 °C 15 min 151k Taq [ ,94 C 45 5,58 C 45 s,
72 °C 90 s,3L 37 NFEH ;72 C 10 min, Bl 5 % H
Qiagen Multiplex PCR Kit gEf7 8Ly 88 ¢ 18 & 14
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94 °C 3 min;94 C 45 5,60 C 45 5,72 °C 1 min, 3t
35 MEF ;72 C 10 min, CK19 ( GenBank number:
BC010409) 19 H #r 5| ¥ % A Primer Designer
(Scientific & Educational Software Version 2. 0) %3t ,
265 ¥ : forward 5'-CCACGTCGTCCTTCGGAGGCC-3’
(64 ~84 bp) ,reverse 5'-GTTCCGTCTCAAACTTGGT-
TC-3'(529 ~549 bp); N 5| ¥ : forward 5'-TACAGC-
CACTACTACACGACCATCC-3' (432 ~ 456 bp), re-
verse 5'-GGACAATCCTGGAGTTCTCAATG-3" (488 ~
510 bp) . LA B-actin FE[H KNS FE 1, 48 & 14 WL
2R3 ], B PCR W) R 1T 4% B g ol BE 1K
PEATRL UK 70 85, 03 B 4l R AR BEI R R g A IR
KM Gel-Pro Analyzer 4.5 {473 4 WL VK 57, 49 4l
WGE A, CK19 mRNA ik /K = CK19 25 A/B-
actin A,
2.3 HAHMREAEIRZSLE LN 8.0 pm
(¥) PVPF J& 5 A AL i ok FN (0. 05 g+ L") fEfafb 7l
FEOC T A DL 100 WL F5 B9 Matrigel (0.5 g-L) , #5
I 5 B B 2. AP48 chamber ) F AL P9 A &
0. 1% BSA 1) TG IL7% DMEM 3535 2, &L 30 wl; 3%
b PVPF 3R . 5 L AL A 20 M8k, A 2 x
10°/mL, 43 L 50 L. [A 6, #5925 410 A & ECN
KrgR 3k 100 WL ( ECN £ i ik & 43 51 > 100, 200
mg-L™" ), B XT B AL A % BB-94 15 325 100 pL
(BB-94 2L 10 nmol-L™") , 25 AL A % 0. 1%
DMSO 3555 4L 100 wL, 4% 4 5 1L, 37 C,
5% CO, M5 14 h B 5, W u8 B, F HY B & 5E 10
min, 0. 5% %5 & 55 e {4 60 min, 8 51 R 5 i I 0 40
JEL, U T TR 22 AN A
2.4 MEANMEIARSMEIZEE LR TR P2
[f] 2.3, HJ& A 72 38 BROG W5 Al Matrigel o i A 28 i
B IE 14 h JF B gl TR
2.5 {RAMABERT PN SZG R A S A i A ik B
T A B BB R CytoSelect™ 48 L 41 Jifd 5 M ik
G E o W R X B KUY MDA-MB-231 41 Jifg
AR 1 x 107/ mL B 240 i B i o m A 43 3
E4 T 4 1 i - & [ (albumin from bovine serum,
BSA) , 3¢ 55 1A 45 4 8 11 (vitronectin ) , J2 K % 8 1
(laminin ), £F ## % H ( fibronectin ), X J& & H
(collagen ) IV, collagen 1 % 4f Jiig 4 5 i 45 4 11
CytoSelectTM48 FLEFFEM A, AL 150 wL, [B] A A
100 wL & ECN,BB-94 & DMSO [ 3572 5, 4540 1% 3
21,37 C 5% CO, ¥535 60 min, ¥EF45H5, /D
O BR B F7 56, PBS PR3 3 W, DL 2 BR R 26 FE 0 40
. 06 -

M. BEJE, 76 &L Pom A 150 wL $2 8O, B F 10
min f5 BRSO 22 WO E Asgp o

2.6 5l p-snail, E-cadherin 5 [ ik MDA-MB-
231 413 Bl 22 ECN (£ Ji7 &5 ¥ J& 43 1 2y 100,200
mg- L) FIEEHI (£ 0.05% DMSO [y 52 54 ) kb i 24
h J5 55 B3, PBS W W bk 1 3 J5 Jm 1 mL % 0. 01
mmol-L ™" PMSF [ 41l g 2L % % (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), ¥k
244 30 min, &> (15 000 x g,10 min,4 C) , B H
SRR R, 0 40 B R M R B A SR R
£ 100 g-L~" ) SDS-5 P4 # [k M 368 B¢ o FL 3K, R TK
SRR R R AR A A R L, &k B AR
Wrfs , InA—dt 4 ClEE %, W, JH TTBS i B
ZHi(1:1000) ,EIRBEF 1 h, PR 2 KGN A
I, JF 7R B LR R G A B, R Gel-Pro
Analyzer 4. 5 FAE BT LUK 54, AR OCEE A, H
) 3R IA KT = HRYEEH A/B-actin A,

2.7 geitiEar At W] SPSS 13.0 Gi it Ak A
TPHT 50 0h 2 =5 Ron o RABEE T 200,
T 2255 PR LSD ki 5, P <0. 05 A g it x5 o

3 #£R

3.1 ECN X faf A ZL AR 4R B ZH 2 A CK19 B
PIARXT Ik 2 me NI 1 Hhaf 1, ECN Hr | 5
BAHYMHLA T A CKI9 RHEPH XL BREFRKT
ZHA(P <0.01)  ABF5EIE R MTT 3% f1 A FL
JiRdeE AN B2 N RS M ik % 48 T ECN X%F MDA-MB-231
IR PN M B R 5 e, 45 8 % 3 ECN X%} MDA-MB-
231 4HffL Ay 34 5 T B 3 R, R g5 R R W], ECN
X N LM s 1) 3 50 0 A W R e (EL AT dd 2 ) 2L

- actin
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CTRL. 75 14155 CTRL 41 E" P <0.01 (P 2 ~3 [il])

B 1 ECN X7 AZLBREERMAR R CK19 EEBINREHFME
Fig.1 Effects of ECN on expression of human CK19 gene in lungs
of tumor-bearing BALB/C Nu mice
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3.2 ECN RSN RAEH ECN Af e B2 4 1
F8 00 o) 2L Rt 40 B P A SR SE RS BE 7, FLvh 100,200 mg
LTV AT A AT A B E R T A 4L (P <0.01)
ECN Xf MDA-MB-231 4fi jfg {4 4M = 22 6 1 f 520, 5

25 4 25 0 T 21 RS R A 4T A ECN 45751 25 2 A 1 11
TERA G225 (P <0.01) , W3R 1, £2 imAh
ECN (RSB B E 45 . 5 ECN 18 H 4 h 5,
MDA-MB-231 4l Jfid 5 4% Fh 4 Jifd 41 35 S5 26 3 B9 26 B fiE
J1 B TFRE(P <0.01)  JF 2 A RIRBCR .

# 1 ECN 3 MDA-MB-231 Kk sMERBFBRENNE M (2 £5,n=4)
Table 1 Effects of ECN on cell migration and invasion of MDA-MB-231 cells (x +5,n =4)

- e 41 L 1 7% 9 1= 72
L ME A % AR A %%
251 - 1 004 +180 798 +47 -
BB-94 10% 259 +89") 74.22 61 £23" 92.36
ECN 100 724 +102" 27. 89 429 +78"Y 46. 24
200 471 £110" 53.19 374 +57V 53.13

e H2 ALY P <0.01: BB-94 WML nmol- L™ (R 2[[)

#£ 2 ECN 3t MDA-MB-231 ARk SMFHPH BE BRI (2 25,0 =3)

Table 2 Effects of ECN on cell adhesion of MDA-MB-231 cells (x +s,n=3)

S e VR Aseo
415 y

/mg-L BSA Vitronectin Laminin Fibronectin Collagen 1V Collagen 1
E=g=| - 0.161 £0. 04 2.081 +0.424 1. 840 0. 083 2.192 0. 198 1.990 +0. 460 1.415 +0. 104
BB-94 10% 0.140 £0.06"  0.516 £0.022"  0.199 +0.077"  0.807 £0.029"  0.537 £0.014"  0.386 +0.018"
ECN 100 0.166 £0.07"  1.290 £0.233"  0.690 +0.061"  1.315+0.365" 1.213 £0.219"  1.198 +0. 158"

200 0.125 £0.01"  0.464 £0.019"  0.274 +0.064"  0.870 £0.057"  1.085 £0.035"  0.534 +0.032"
3.3 ECN X} p-Snail % H & E-Cadherin 3 it B9 52 B oadherin

M ECNA] & 2 40 p-Snail i3855, 34 fn H A0 &
1 E-caherin (3835, UL 2,3, #&75 ECN nf g2
] Snail #7546, NTTE #E E-caherin (33K,
T & HE B IR e A

p-Snail ‘ o —

ﬁ—actin
CTRL 100 200
ECN /mg.I_:l
8
g6
4
W) 1) 1)
ER
& = CIRL 100 200
= ECN /mg.L"

E 2 ECN xf MDA-MB-231 #f i Snail [F RN (2 +5,n=10)
Fig. 2 Effects of ECN on Snail activity in MDA-MB-231 cell
determined by Western blotting assay(x +s,n =10)
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CTRL 100 200
' ECN /mg-L"
3 3
il 1)
{ 2
g
g 1
8 0
& CTRL 100 200

ECN /mg.L"

BE 3 ECN xf E-cadherin 3 i% i) £
Fig.3 Effects of ECN on E-cadherin expression in MDA-MB-231

cell determined
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F AR TR B 2 05 SR BRI i o 30T A O 48 2R A A
W (R PR P A7 B AT 56 T H 22 B0 AAR
B T X6 #4655 B Ak 25 143 B4 200 0 7 05 P O i . AR S
L b 38 5 7% £ B 2% T 4R AE 52 BR A0 38 4, O 3L
A REHLHI A T R0 R

Snail MRy Snaill , J& —Fh & 4 B 45 45 W 1 &K
FU RN F - ), Snail 278 L R BLAG, 18
MEhEBETETEXEEWIEM, 25 TIRENIE
Ao ATAE A Y, REIEYE UE 52, Snail 5 iR & R 5
B 2 YA G, A hy 2 A8 0F P 988 40 i 3z Ak %% % 114 5
SEVERPEIN E Y e, R FLIRE R A
JE 9 0 SS9 Sk S0 R 4T e 25 22 e 41 41
Snail #33 JiE F ik, Snail AJ A 5 3 4 45 £ A 40
it S 3% T 1) R B A R AR A R AR AR S
T LA B S5 AR P I S 4 1) 3 8 KT Sf 9 5 i e 4
MLEIEEREAT R o BIF5E 2 BH , 76 2 Fh i 5% B L IR 98 40
it 2% AP 2 TR I B Snail (45 B 263K T AE IE B9 FL
A0 A o Olmeda %5 A F H RNA T HiH R
LR Ji 988 240 10 H 4 Smail (2835, 45 SR A BRI RS 240
MMP-9, ifiL 4 25 i bR 0 AR 22 1 B R (R . E-
cadherin 7E 5 IR 00 & A & R R A DL R 1)
fiE, & Snail EEAIE A Z—, iK1
T, Snail AT 3k, 68 bR 4l i 5 T F A 3 H
flo 3B o

AWEGE & B, ECN [ 14 Py | &b 48 i 2 7 F O A
AR S (EURT S5 2 0 S A Py i o il 7 A% /0N BRI 2 21
HRE RS KR I B, IR T 3 N 2L 9 A0 R
MDA-MB-231 RS %5 B GE 78 UL MR 2286 J1 .
T2 B ECN (55 B 78 AL, A BF 5% 2R 0
Western blot I T ECN X %% 5% A+ Snail 7% 4 &
HHE 1 E-cadherin 1K HY R, 25 51 WoR, #AE
LepR 4R B AT R 2 I ) Snail B R 1k {2 B E-
cadherin ik,

.08 .

Li LPTIR  BRAE S R LR O T 32 U B W] i
AR N ST FL IR B B2 o AT ) i 8 20 B P Snail
4 WA TR A, M T 91 4T 907 AH S 3k TR 2 K T fE 2 R
LS TR P U R PLAE AR BILA 2 — o

[ &% k)

(1] EH&R 5007, BIS. KRB AY L R
IEVERT S HE [ T]. vh & 25,2008,39(1) :133-138.

(2] wFm, RS, AR SRR X Hep-2 2
kIR R T ], 5 B BE 2% Be 42, 2001,26 (6)
523-523.

[3] 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.

[4] Alberga A, Boulay J L, Kempe E, et al. The snail gene
required for mesoderm formation in drosophila is
expressed dynamically in derivatives of all three germ
layers [ J]. Development, 1991, 111(4) :983-992.

[5] Wang Y, ShiJ, Chai K, et al. The role of snail in EMT
and tumorigenesis[ J]. Curr Cancer Drug Targets, 2013,
13(9) :963-972.

[6] WuY, Zhou B. Snail; More than EMT [ J]. Cell Adh
Migr, 2010, 4(2) :199-203.

(7] VR, LRk AR M R HLE v SNATL A& A #Y
WRoat e [J]. [ BR i BE o 44 35, 2010,37 (4) -
260-263.

[8] Olmeda D, Moreno-Bueno G, Flores J] M, et al. SNAIlL
is required for tumor growth and lymph node metastasis of
human breast carcinoma MDA-MB-231 cells [ J]. Cancer
Res, 2007, 67(24) :11721-11731.

[9] Martin T A, Goyal A, Watkins G, et al. Expression of
the transcription factors snail, slug and twist and their
clinical significance in human breast cancer [ J]. Ann
Surg Oncol, 2005, 12(6) :488-496.

[=ZEHRE FEREF]



