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W e AT T 7 9 SW4A80 4 g b H7 -[A] i
Ak (EMT) M AZ 788952

WE', Zam', e, s, kstst', g£°, A4 F, 2%, I
(1. HFFPEHKRF WEER, &% 210029; 2. A HEFER, &% 210029)

[(HZE] B HWITEHFRELSHEIT(HG) B W4 - B b (EMT) i dl Kin R 2% B miLH . 7% Ui
Y fifl SWAB0 £ ity Sy BIF 5% X 52, AN IF) Bt 3 ¥k B HG Wi Ak 4 K R 78, (TGF-B, ) 75 5 iy SW480 2 fitd , 1E I 24 h J5 W ke %
(MTT) 32 46 00 48 B 3% 56 B ) o 5% 8% /I3 (Transwell ) 5256 46 0 240 4= 28 A 1 o S92 0 9% 8 1 -3 & Tl 65 =X R B (qPCR) #1 8 H
JBT .95 B 33 ( Western blot) 25 43 5l K il EMT 47 754 E-£5 %628 1 (E-cadherin) , N-45 % 25 (1 ( N-cadherin) , J¥JE 2 [ ( Vimentin) ,
i 2R [R) R 1 (R MR ) B 1 2 (1 (Snail ) X AR B B AR 40 715 5 1% 5 8 A RV 0S¥ (STAT3) |, ik 57 4 Jm 26 1A -9 (MMP-
9) ,MMP-14 ,#£ 4 Kazal 395 & ¢ Pe & W2 10 1 #% 15 542 0 (RECK) KKk, &R :HCG a0l TCF-8, # T 19 4 e SW480
Y IE 5 T30 EMT FIFRACAR 22 68 ), BEAIL EMT 47 3 4> T N-cadherin, Vimentin, Snail } {7 8 %% # 7 i 4> ¥ STAT3, MMP-9,
MMP-14 35 1458 E-cadherin, RECK By 3k, 5 TCF-B, A LR BAA G725 (P <0.05), i :HG i@ M EMT &
T2 5 W K W i 4 ML SW480 123856 %
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[ Abstract ] Objective: To investigate whether hederagenin ( HG ) could inhibit the invasion and
metastasis of colorectal cancer by epithelial-mesenchymal transition (EMT) pathway. Method: MTT was used to
determine the proliferation of transforming growth factor ( TGF )-8, -induced colorectal cancer cells SW480 with
different doses of HG treating for 24 h. Transwell assay was used to determine the inhibitory effects of HG on cell
invasion in SW480 cells. Western blot and real-time fluorescent quantitative polymerase chain reaction ( qPCR)
assay were used to observe the expressions of EMT markers such as E-cadherin, N-cadherin, Vimentin, Snail, and
invasion and metastasis markers such as signal transducer and activator of transcription ( STAT)-3, matrix
metalloproteinase ( MMP ) -9, reversion-inducing cysteine-rich protein with Kazal motif (RECK) and MMP-14.
Result: Here we found that HG inhibited the proliferation of SW480 cells which induced by TGF-8,, influenced

EMT and reduced the invasion ability. Furthermore, HG reduced the expressions of EMT markers including N-
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cadherin, Vimentin, Snail and invasion and metastasis markers including STAT-3, MMP-9, MMP-14, enhanced

the expressions of E-cadherin and RECK (P <0.05).
SW480 cells by influencing EMT pathway.
[ Key words ]

o da 2 E TN ZH L 0 3 A T8 R 2 —
U E T B AR R gt A R R, R
IR G K W i e e 8 S BE T 3R T W R 2 2
fr WK I R R TS SR R R YA
K, — B R G YT W 3 AR SR B, v o
ARPIRIT % EE W B E TG . Ak, LK
[7] [ % 4k, ( epithelial mesenchymal transition, EMT) j
AR GE R TE W IR R R R LA . H R
REWFFERY,EMT 5 Mg (2 25 % % A0 45,
3 2 iR A0 A A AL DR TR L PR 0 A3 8 B2
MBS 5 i O A B O S R BB A
S 9E DL KRR T b R 20 B T A R P DA T {66 g 2
Mo 3RS 2T R Rk 11 . PR, B KT 85 5% EMT
AT RE Sy BR R b g R, A KRR AR AR A A AL
HEZ—.

AR 2 1 T (hederagenin, HG) J&§ T 72 1 3§,
RVE T FINENE B e JE AR AR R R R SR
W2 BT A=, 25 BT 58 R B R AL AR Al
YA LAy . A BRI KB HG X 45 1 I
L LoVo EA AL GIVEN , I BE AR R B 1228
BT RAe ' o HTF it A S LUK I i 40 i SW480
RGN G, IR — A BT HG X i 96 40 e SW480
EMT (18R 5 3 42 400 il Jev e 12 2% 5 7% 1) 52 i AL o)
1w
L1 Zfatk i SW480 41 i bk T b Bl 2 B
L Vg 2 LA ) 2E I PT AR R . A B RR T 10%
/NA-ILVE RPMI-1640 3 77 B ¥ T 46 F0 R B2, 37 C
5% CO, fHIR G T .

1.2 25 kR HG W =98% (B T R 2
BHEA R A AL S 121113),20 mg/ 32, fff T Bf
DMSO % fift & K R )% 20 g-L°', - 80 C {4
17 HANFEALE K -8, (TGF-B, , 5 [# Peprotech
ANFELHEE 0611209-1) , RPMI-1640 % 33 W5 (9L 3L
AL b5 20141225) /N AR IS (BT Y 2= AE Y T
PR, 5 131226),0. 25% JHE G (35 [ Gibeo 24
A, b5 27250-018) , MEME 5 ( MTT, 2% [8 Sigma 2%
H) L fiES M2128) , 52 i 5¢ 't & -5 A I A X R N
(qPCR) ¥ 5% 5% 1257 & ( H A& TaKaRa 23 A, it 5
AK2104) % #% /N %5 ( Transwell , %5 3 1 /N 5] ) , PCR
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19 3 [ Invitrogen 2wl it & . E-85E6E A
(E-cadherin ) , N-45 % & H ( N-cadherin) , J{ JE 25 H
(Vimentin) , #5 4= [F] P84 1 (CRi8) 4% 1 2 (Snail ) ,
5o A S RV SR W) (STAT3) | 56 5t 4 i 2R
FfE-9( MMP-9) ,MMP-14 N f£ A Kazal 19 & & 2k
e 2 R 1) 3 e 15 = & 1 (RECK) HT 4K (36 [ CST 2>
A, #t 5 4 Wk 08/2014, 08/2014, 12/2013, 08/
2014,10/2012,09/2014,08/2014,07/2012) , B-AlL 3
HH (B-actin) FL & (€ [ Sigma 24 7, it 5 09/
2014) , —Hr Al BPTE (£ CST 2 A, 45 23 il
7 07/2014,05/2014 ) , Hoax a0 4 5 [ 7 23 Hr
1.3 fX#% 7500 #52RF 5 e /& PCR AL (3 Life
Technologies /3 & ), 2720 % PCR ¥~ 14 {% ( Applied
Biosystems 2 &) ), 5417R &Y ¥ % & O M (4
Eppendorf 2w ) , Calibur £ 3i 2 40 M A (BD A ),
Power Poc Y 2 F Jii H 5 Bl 78 ( Western blot ) Hi, yk %
(3&[H Bio-Rad 2~ H]) .
2 HiE
2.1 MTT 528 BOHE KA SW480 41 i, LA
8 x 10* A~/mL % & £ Fh T 96 LK 3 4, £ L 100
pL, BRZH B 6 AL, F 24 h J5, M A 100 wL A
IF] J5 f5t e 5 2 15 R (TGF-B, 10 pg-L™" + HG 0,
5,10,20,40,80 mg-L ") 4% HE 12,24 ,48 h 5,
7+ 96 LA th IR, A BRER K wh Uk R AL A
MTT % 120 wL( % RPMI-1640 100 wL A1 MTT 20
pl) Ak B SR AR BE T 4 ho 0025 AL 25 9 L B 57
e, B LA DMSO 150 wL, 55 —fLAE M & fL, B
ZMA DMSO 150 wL, ik 4% 4R35 10 min, (0035
FEOT IR AR, BEAR X 490 nm KRN TE KOG RE A
mkZER = (1 = Ay /Ay ) x 100%
2.2 fHEBHEWSEMARIES HAKA KES
ik 60% ~80% it , & 10% /N4 I ¥ i) RPMI-1640
SERR IR AL HE 24 ho AL R 4 AL S E
4, TGF-B, (10 pg-L ") A TGF-B, (10 wg-L™") Bk
B A RTE0(40,80 mg- L) 413 4B 24 h 5,
1 2] Gl B L5 A O O 25 A8 AR O 1 IR SR o
2.3 Transwell K SW480 41 {2 2268 /71 HUXH 4K
A= K AH] SW480 2 i, JH TG i 75 1 77 L VA B 4 0 2 i
2.5 x10° 4~/mL, 4% 200 L/ L f 20 ffg 2 % 4 F T4l
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AT ) Transwell /N B3 v i ACA [7] 5T 4 e
FE &R (TGF-B, 10 wg+L™" + HG 0,40,80 mg-
L), FE 8B 10% /N4 1 ) RPMI-1640
WL BA% 3 NELL,37 C 5% CO, R FRMmkEsE
24 h JUH Transwell /N2 FHRR 230 2 508 e R T 15 1
JESTE A 20 if, PBS {550k 3 ~4 WK, 4% 2 B HE [ 3 /N
AR A A, HE AT 45 S S L, R T AR A5
A 40 M 2 3 /0 A T R I I O, v 2 B 1 A i 4
BB E, L g gk B 3 R X LuAS [m] 21 ] 4b 34
X SW480 41 fitd = 72 g 1 iy 5 .

2.4 qPCR RRIAHOCHEEH P FRIE [ HAR 6 em K57
ML 4R 8 x 10° 4~ SW480 4 fits, 35555 24 h, 3553555
W, A5 mL AN [R] 5 v B 2 8% 9F W (TGF-B,
10 pg-L~" + HG 40,80 mg-L~") &% i RPMI-1640
KR HEUR 225 5% 24 h J5 , B MO M S RNA | 28 30 %
SRR & G L cDNA S5 #F 17 B 4 B BE SN, B
qPCR S o7 8 o e W, F PCR AL HEAT 4 385 )2 I, 47
B 2Ky 95 CHASHE 45 5,1 MEFF ;95 C A 15
5,60 CiR A/ GEAf 45 5,60 DMEFR, R JH 2 kit
P88 M B A TR BR A RQ f (RQ =27%%) jF
ki, AC, = HEEN C, H - WS MK C, 14,
W2k H I -3 - 2 i &L (GAPDH) | AAC, = 5
W AC, - 25 (141 AC,,RQ =27 Hoeh2s (141 1
BAE R 1, SIF A LR 1,

2.5 HEHBURPEEENTE (Western bolt) 6l AH 5C 2 F
Mgk [ EAR 10 em B FE ML 3ERP 2 x 10° 4
SW480 4Hjifd , 35 9% 24 h, FIFEE F2 W, i A 10 mL A~
W) e B & 25 15 32 W (TGF-B, 10 pg- L~ + HG 40,80
mg- L") 5% 3% 58 RPMI-1640 35 35 3L 4k 22 1% 3% 24 h
Je SR EAN M B L, DLRSGE T R (BCA) 2 17
(SR 4V IS == = B = Y =7 o = 7 =l =
HLUK S R i ARG R W B M B e I 2 R
19 £ M (PVDF) I |- ,5% BSA = iR £ 1 h, Jim A
— $T ( E-cadherin, N-cadherin, Vimentin, Snail,
STAT3, MMP-9, MMP-14, RECK 1: 1 000 # %%,
B-actin 1:5 000 i %) ,4 CHFE &L 0%, Yk 2% v il
(TBST) $EI& I 5 min x4 8, “HEEMWH 1 h,
TBST P74 5 5 min x 3 3 , TBS Y& 5 min x 1 3,
IS £ 3 5 8 Ak 2% kR (ECL) B 6, b &
DG A R R I AR DG B 1 3R A

2.6 HiitcEsrHr SR SPSS 19.0 & it o3 By # 4
W BRI, & = s Row, 2 4B A L AR H
Oneway-ANOVA 4347, LA P <0.05 h 23 A 41t
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x1 5|¥MF5
Table 1 Primer sequence
A Sl1YFFI(5" -3") S Bek B2 /bp
Vimentin i GGACCAGCTAACCAACGACA 178
T AAGGTCAAGACGTGCCAGAG
E-cadherin i TCATGAGTGTCCCCCGGTAT 240
T TCTTGAAGCGATTGCCCCAT
N-cadherin i ATGAAAGACCCATCCACG 219
T if CCTGCTCACCACCACTA
Snail %% AAGATGCACATCCGAAGCCA 237
Fiif CATTCGGGAGAAGGTCCGAG
RECK i GCAGGGGAAGTTGGTTGTTA 175
Fiif TGCCAGCAAAACAAGAACAG
STAT3 i CCTGAAGCTGACCCAGGTAG 133
Fiif TTCCAAACTGCATCAATGAATC
MMP-9 |3 CGACGTCTTCCAGTACCGAG 220
FiiFf TTGTATCCGGCAAACTGGCT
MMP-14 -7 GGGTGAGGAATAACCAAGTGAT 239
T ATCCAGAAGAGAGCAGCATC
GAPDH % AGCCACATCGCTCAGACAC 66
T iif GCCCAATACGACCAAATCC
3 HR
3.1 XF SW480 ZH I B FE fsE 4 S R BN 6] R

HHE (TGF-8, 10 pg-L™" + HG 0,40,80 mg-L™")
()8 75 R B2 1 T 4 i E ] SW480 4 fift 12,24 ,48 h,
5as HAH B, S5 20 il A 20 20 VR B2 I 3 R 2 A
JH b T] 9 S, HCGT 20 it B 40 o R B R W
%2,

*2 HG 3 SW480 i sa I M (x £5,n=6)
Table 2 Effects of HG on viability of SW480 cells(x +s,n=6) %

5 i
25 o
/mg-L 12 h 24 h 48 h
ZEH - 0 0 0
TGF-B, - 0.40 £0.04"  0.41 £0.02"  0.43 +0.030
HG 10 9.10+1.14"214.56 +1.71"220.30 £2.21"?

20 14.30 £2.99"%26.72 £2.03"?) 40.49 £ 1. 54"

40 28.76 +1.90"%39.94 +1.18"% 59.75 £1.79"»

80  33.31+2.01'%56.04 £1.53"%70.53 +1.81"%

G ALY P <0.05, 5 TGF-B, 4> P <0.05 (%
3,B3,4[),

3.2 X} SW480 4L & E L py s m (B EAHZE B

g UL 5%, 5 25 1A bR, TGF-p, i 3 4

SW480 4l fitg 5 i i R 4 ] 5t fb R AU, L HE R 2R
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T, 40 M 2 8] ) B0 O, 7608 25 L 1) T R 2T 4 20
il 40,80 mg- L~ 5] ek 4 5 i T 50 20 40 o 28 W i
AN R R AR TR A0 W O IE . SW480 JE
A&, LU PN 20 B R oa b, O 52 I R A0 G
o WK1,

A B
C D

AL Z5 (141 ;B. TGF-B, #41;C. HG 40 mg-L "' #1;D. HG 80 mg-L ™' 41

(&2 )

1 HG xt SW480 ST LAIF N ( x200)

Fig.1 Effects of HG on morphological alterations of SW480 cells
( x200)

3.3 X TGF-B, ¥ S Hy SW480 4 il {2 22 hE J1 1 5%
M 575 A4l i, TGF-B, 41 %8 a3 /N5 1 4 i 50
W, 5 TCF-B, 4 .25 A4l HL#, HG T Wi 4 2 i
N B A MBSO S, HHG AR K, g /N E
F 40 it KB /0 2R HG ] AR SW480 41 il i 12
ERET . WK 2,% 3.

E2 HG % TGF-8, 58 SW480 A2 £t h W & I
(Transwell, x200)
Fig .2 Effects of HG on cell invasion and migration of SW480 cells
(Transwell, x200)

3.4 X SW480 40 fig EMT, {2 28 A 5C He I I 8 1 B9

¥ TGF-8, Al S SW480 41 il EMT, {7 7841 3¢

FE KA MR, 52 14 &, N-cadherin,

Vimentin, Snail, STAT3 , MMP-9, MMP-14 #£ ik Ft &,
- 136 -

#3 HG 3 TGF-8, H5H SW480 MR RN M (x £,

n=6)

Table 3 Effects of HG on cell invasion and migration of SW480
cells(x +s,n=6) A
25 #l & /mg- L~ 2 T 0

Z=H - 109. 67 +2. 52

TGF-B, - 162.33 £3.06"

HG 40 118.00 +2. 65"
80 66.33 +1.53"%

E-cadherin, RECK FikBEML (P <0.05), 5 TGF-B,
M, HG W k% HG 1Yk £ F+ &5, N-cadherin,
Vimentin , Snail , STAT3 , MMP-9 , MMP-14 3 ik B& 1%,
E-cadherin, RECK ik T} & (P <0.05), WHE 3,4,

- 2 -m b

a. TGF-B, 41;b. HG 40 mg-L ™ "4l;c. HG 80 mg-L ™" 4H;d. 25 (45
A. STAT3; B. RECK; C. MMP-9; D. MMP-14; E. E-cadherin;
F. N-cadherin; G. Vimentin ; H. Snail

B3 HG 3t SW480 18X E FE #J mRNA K EH I (x +5,n=6)
Fig.3 Effects of HG on mRNA levels of related genes in SW480

cells(x +s5,n=6)

A B C D
.
Vimentin .m o — 57kDa
snail (5 S s - 29 kDa

B-actin M“ 42 kDa

A B C D
mve-14 D S
MMP-9 .,.. o 2k

jg-actin m& 42kDa

A.TGF-B, #1;B. HG 40 mg-L~'41;C. HG 80 mg-L~"41;D. 7z (441
4 HG Xt SW480 HHX BB RIZH M
Fig.4 Effects of HG on expressions of proteins in SW480 cells

63 kDa
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4 itig HE MM T Re A 2R o [R)Bs A 22 e 4

EMT J& 48 76 55 € 19 42 31 0 LIS 00, iR Jig
RE HLBURE 2 RGP e i B K R iR
FeRe b A M b e 2 R g I 2 R R A A 5t
o BTSN, EMT 2 58 b R J5 1 il g6 20
A2 28 5L R ik A b R 45 T AR 215 R
B R o KSR IE S EMT 25 T 45
I FLNRE | O LR 55 2 MOV IR i iR B S T
1 EMT 33 #2 LA E-Cadherin, a-catenin, 1 & 11,
BHAE AF b R SV I8 A 2 R A R 2= 3k
4% L M Vimentin, N-Cadherin 1 Fibronectin 45 [a] I
HLVA TS bR Rk Loy B R, H
o E-cadherin | J7 b5 7 W % 455 b A i R
KHAEM o E-cadherin 35T 4, & EMT k& 4 i %
hECEER . HET EMT 25 M 5% 0
UEHEAS B R 5 UE 52, R, 386 % EMT W] 5 24 i 4 e
IRIGIT AT B, — 2E 58 R, B 2L RARMEY)
FEICY ] I A A5 A G AR S G 0 o 1 R
EMT i f2' "%, EMT % 4= #L %1 M1 24 & 2%, TGF-B,
1ER TGF-B Z S 51, D IESE oy EMT By 8L
P ARSI SR TGF-, A A i 4
SW480 k4= EMT,Jf 2 HG fEH 24 J5, %5 T AJ
B LB E 8025 (1 4, HG 21 40 i R 38 5 O sy |
B2 M8 2, 40 M E] B 4R B T X% 5 Western blot,
qPCR 25 g /8 HG 7] L 3 I J7 40 jE # i 4 F E-
Cadherin 2 3k ; T ¥4 8] i 40 Jfg 45 ic 4 N-Cadherin,
Vimentin 8¢ 335

MMPs J&— 41 5 i 53 20 i 1= 28 | 40 i 1 2 o
fife 24 gk B D AR DG Zn® T AR P P K T4 Ok
BIE 7k, MMP-14 76 & 45 FL IR L o
S RFRE A o b ek R, JF 5 o g 4y
B A TR EL A e R SRR A OC . H TN , MMP-
14 76 e vh iy aek 33, Bz Y i 96 B s S P A )
AT R, IR A RN B R AR . AR OR
WFSE & B4 J B D RECK Fljes B X STAT3 7 i &g
I 28 R v 4% 1 T A T, I X Rl 4 40 i
BEJ5TAY A K AR LA K im A AR . RECK B [A 2 — Fif
HE o4 R A AR R, B AR IR A AU h SR
KA iR 4 v e TR R 0 o ok e AN )
B iz o DH5E R, K RECK JE D 56 #% 22 i 41 il
T HAR 2R RS fE 1 U A R Y AR R R
B, STAT-3 J& —F T 5 i A 4 i 1% 5 #E JE  DNA
Ja B FIF ) B A TR DGR I Rk, 7 A R W)
2SR [ FE SR T . STAT3 AALTE MR IG % & A IE &

ML IR A SR 2R3k K Ts Ak, AT A2 aE B k2 R
J P ek A ST G IE S STAT3 X i 984 400 i 13
ZHReNAEEE R T, ALK MWEF], TCF-B,
AT MG R SW4S0 4 il i) {= 22 g )1, HG W] REfIk SW480
MM 0 12 28 B8 J1. Western blot, qPCR %5 % i /R
TGF-B, 7[5 SW480 4l Jfii EMT, {2 78 # 3¢ & K J¢
AR, 525 A4 R, STAT3, MMP-9, MMP-
14 RikTHm , RECK RIKFEAL, 5 TGF-B, 4 L3,
HG 4B HG 1y He B FF e ,STAT3 ,MMP-9 , MMP-14
FIRFEAL, RECK KA F 5,

g5 L ik  HG ge#l | TGF-B, if5 31y SW480 41
P Bz 18] B e Ak 2R K MR 28 e # . L HL I T RE 2
i# 4 T ¥4 N-cadherin, Vimentin, Snail, STAT3,
MMP-9 ,MMP-14 % ik, I # E-cadherin, RECK ff
Feh, TR B4 ] SW4S0 4 i A= < 3% 5% EMT i
IR BRI . S8R MUK N i 20 2L
ARKGET R ZME N R ILE RS R 25
25T A R L R A AR,

[ &% 3k ]
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