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Effects of Gensenoside Rh,; Combined with PISK/AKT Pathway Inhibitor LY294002 on Invasion and Migra-
tion of Breast Cancer Cells

PIAO Li-hua', CAI Ying-lan', ZHANG Mo-han', JIANG Jing-zhi', JIN Zheng', XU Zu-de’*(1.Dept. of Histoembry-
ology, Yanbian University, Jilin Yanji 133000, China; 2. Dept. of Pathology, Huashan Hospital Affiliated of Fu-
dan University, Shanghai 200040, China)

ABSTRACT OBIJECTIVE: To investigate the effects of gensenoside Rh, and phosphatidylnositol 3-kinase/ serine-threonine kinase
(PI3K/AKT) pathway inhibitor LY294002 on invasion and migration of breast cancer cells. METHODS: Human breast cancer cell
lines were divided into control group (blank culture) , gensenoside Rh. (80 pmol/L) group, LY294002 group (50 pmol/L) and
gensenoside Rh,(80 pmol/L)+LY294002 (50 pmol/L) group. Human breast cancer cell lines MCF7/Adr were cultured with gensen-
oside Rh, and PI3K/Akt signaling pathway inhibitor LY294002 in vitro. The protein expressions of matrix metalloproteinases 2
(MMP-2), P-glycoprotein (P-gp), AKT and p-AKT were detected by Western blot. The cell-ground substance adhesion ability was
tested by cell adherence assay; the cell invasion and migration were determined by Transwell chamber model. RESULTS: Com-
pared with control group, the protein expressions of p-AKT, P-gp and MMP-2 were decreased in gensenoside Rh, group,
LY294002 group and gensenoside Rh,+LY294002 group; cell-ground substance adhesion ability and the cell invasion and migration
were decreased significantly (P<<0.05). There was significant difference in above index among gensenoside Rh.+LY294002 group,
gensenoside Rh, group and LY294002 group (P<<0.05). CONCLUSIONS: The invasion and metastasis of MCF7/Adr can be re-
duced significantly through suppression of the PISK/AKT signaling pathway. PISK/AKT signaling pathway may be an important
way to modulate invasion and metastasis of breast cancer.

KEY WORDS Breast cancer cells; Gensenoside Rh:; Invasion; Metastasis; PI3K/AKT
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U TEXT BT EE 2 (ADM) A RTS8 Hh i 2 PRS2 Rh,
fie B 2 e s A FLIE I MCF7/Adr 20 % ADM [ S0 | 35155
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1
L1 i3

PROTEANS 78 3 B 5 HL Pk X . SD B 2= T 7% EI A (S35 |
Bio-Rad /A ] ) ; Avanti30 7 {1 i =5 1 25 .0 #l ( 3 [5 Beckman
Coulter 22 H]) ; Vmax iR (5 [E Molecular Device 23 d] ) ;
TS100 745 F 8 i ( H 45 Nikon /A H]) -

1.2 #E5iRHA

AZBAF Rh( RIgRORE 2R R R B B, 4l >
98% ) ; DMEM 15323 i 2R L35 26 11 B (3E [#] Invitrogen 23
) s MTT | Bl p-actin BT FEPLIAR (S [H Sigma 23 ] ) 5 FEJRCHE |
Transwell ‘& (35 [E BD 2 &) ) ; LY294002 ( 35 [H Alexis Bio-
chemicals 22 F]) ; i 26 0 4 Jm &5 1 (MMP) 2 24T  AKT B
15 Ak 22 J3 B TR 1R 11T (p-AKT) B S Fe b 44 (35 [ Santa Cruz
5] 5 FRPL P-gp ML ST LA (72 [F Calbiochem A H] ) 3 —Hi2F
B 2EPUR (3EE Rockland 24 F]) .

1.3 4Btk

NFLUIRE MCF7/Adr AU RETA B H ERL2EBE 20 i i

FET .
2 A&
2.1 4YHpaEEsE

MCF7/Adr 40 ifd FH 75 10% JE 4 37 1Y) DMEM 5% 37 3L F
37 C.5%C0..95% 7= SN HNB R SRR 57, 45 2 d s 37
W, 0.25% TR IR TH AL A0, 2 X 4R K MCF7/Adr 41
W, SEE0 43 A POl B B (48 (85 3230 41 W A3 B 17 Rhe
(80 umol/L)4 LY 294002(50 pumol/L) £ . AZ A Rh.(80 umol/
L)+ LY294002(50 pmol/L)4H .

2.2 Western blot #&il|™

AR A K il B T 30% ~40 % I, MCF7/Adr 20 (435 55
WANAARIR 258045 24 h 5, 40 4 A i SR IO B B 1, 8
15 U BEA ST SDS-PAGE HL K 70 i, RIE S EE AR =
PVDF i I B¢ BAe 3 P AP &P 2 by 43991 5 P-gp JMMP-2
AKT . p-AKT . p-actin () —HUE 4 CIEF K. YGRS —
PUa R E 1 h; TBST 2 MR VEME 5 minx3 UK ; B M5 A BT i e
il Ak 2% &G (ECL) M & , IR & 5 min; % A XGRS &
PR 3 min, B3, €. RIREE 3R,

2.3 ‘RAEZEEM A TEAREKEIRE

96 FL 5 IR B 5 FL AR ZE IS I 10 ng/50 ul, B S A X
Ts B5FRMH 2% 4 3 2 1 (BSA) BH , B 37 CHFE 1 h,
PBS kI35 25 5 Wt Bk K MCE7/Adr 411, R 41 iy
B R 6x10%ml, B FLITA 100 pl, 371% DMEM 532 5 AL,
37 CHEFE 1 hy FEEEFRUG, UL PBS WU bk 3 W 25 R Bt
4 ; F 2= PBS, 4 FL A 100 pl DMEM 1% 3% 3£ 1 50 pl
MTT, 4kEER5 9% 4 hy Fi-2 MTT, B:FLIIA 150 pl DMSO #f#
FEPR 15 min, 78 570 nm A0 E HIROE B (OD) . B4 AT
B3N I E R 3R MR (%) = (1— 254 7B 24 i
OD i) /*} HAZH B FfF 40 g OD #4J{i > 100% .

2.4 fHREEEIMEZEIRIE"

MCF7/Adr 20045 F0 78 55 FE R AR 1Y) Transwell =1 1%,
60 0.5% B2 1135 /) DMEM B3 32 51535 TR MA S 10% 4
A I35 Y DMEM 153555 48 h 5 FER , PR i e 2o |
Y, 28 HE J 05 7E 80 B i T 4G
2.5 ARRESMERIRIE

THEZD; 2013455 24 45 43 1]

3 Transwell 2 J5& 30 15 A PN 3 17 b ARl RS 58, LA e
[F]“2.47 300 R )ik
2.6 FItFEFE

FH SPSS16.0 FA e A T2 Ab B, SEBR s Lhx £ 5 /R,
ZH )3T USRI (A 3. P<<0.05 25 FA S X,
3 H£R
3.1 Western blot#&ill P-gp MMP-2 AKT p-AKT & A HIFRE

5% R4 i, NS B4 Rho 4 LY 294002 4 . A S 54F
Rh.+ LY294002 41 AKT % H £ ik 2 5 LG 1% 5 L (P>
0.05), AZB1F Rh,41 LY 294002 41 . A2 217 Rho+ LY 294002
41 P-gp MMP-2 . p-AKT K [1 % 3k i 28 55 (P<<0.05) ; 5 A S
A Rh.4 . LY294002 4 Fb# , ASBAF Rho+ LY 294002 41 AKT
I8 B (P<0.05) . P-gp MMP-2 AKT .p-AKT &
FARIB LA 1,

P ————— e

CHERRET RS CROIREE, TSI
El1 P-gp.MMP-2 AKT p-AKT & HFRIE
LAt R4 5 2. A2 AT Rho 41 5 3.0Y294002 41 5 4. A 2 R Rho+
LY294002 24
Fig1 Expression of P-gp, MMP-2, AKT and p-AKT
l.control group; 2.gensenoside Rh. group; 3. LY294002 group; 4.
gensenoside Rh,+LY 294002 group

32 A% E¥F Rh,.LY294002. A & B F Rh.+LY294002 3¢
MCF7/Adr 48B3 B 9 5 0

5X A i, NS BT Rh 41 LY294002 41 A S B AT
Rh,+LY 294002 £ 2 ifg X K& 53 1) 286 B 1 BE ) 2 25 R AR (P<
0.05) . MCF7/Adr 4 J 7 B a6 45 5 UL 1 CFR% B0 1 25 8 g
RUIHLRGH S8 ) o

&1 MCF7/Adr BIAFMHAIEEE R (x £ 5, n=06)
Tab 1 Results of tests for cell-ground substance adhesion
test of MCF7/Adr cells(X % s, n=6)

i) T, wmol/L HMAMODE  BIHIHE, %
HERAL 74514365

NBEHRhA 80 61421446 175*
LY29400241 50 60.68+237° 8.7
ABIH RI+LY29400240 80450 017438 BT

5% *P<<0.05

vs. control group: *P<<0.05
3.3  ASEH Rh,, LY294002, A\ £ 2 F Rh,+LY294002 %
MCF7/Adr B2 22 8 2401

EjnF IR A, NS RhogH (LY 294002 2H . LY 294002+
Rh, 21 2 eF LIS B A R 85 i 250/ (P<<0.05) s S A S 2 4F
Rh. 4 \LY294002 41 b4, A2 2 1F Rho+LY 294002 4 28 33 14
LU T % 0 L 2 (P<<0.05) . MCF7/Adr 4 il {2 2%
T 45 2 D22 2 (il PS4 i 45/ SR AR RS 18 07 it ) o
34 ASEH Rh, LY294002, A £ E F Rh,+LY294002 Xt
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MCF7/Adr TR =200

5%t B s, NS 2 AE Rh 4 LY294002 4\ A B B H
Rgh+LY 294002 41 ZF 18 4 J2 i S i L it 114 240 o 5 Sl 22 0k
/B (P<0.05) ;5 AZ 21 R4 . LY 294002 4H Ho 5 , NS 21T
Regh.+LY 294002 2H %5 A 5 i A0 L0 FEE 17%) 490 e 250 =5 ok /0
(P<0.05), MCF7/Adr 4T Rt ae 25 S W36 2 (i I 4n %k
DRI ZERE RS ) o

#z2 MCF7/Adr HREZEMEBRIELER (x5, n=06)
Tab 2 Results of invasion and metastasis tests of MCF7/Adr
cells(x+s, n=6)

- . SFIRANAL

413 VRS , wmol/L R T

bipeet 60.26%536 65.14£3.38

NBEHRhA 80 431£365° 4731+621°
LY29400241 30 3447£546° 15474455
ABIEH RI+LY29400240 80+50 27.84£724° 3621£851°

EjXFHRLH LA * P<<0.05; 5 A S RTF Rh, 4158 LY 294002 41 4%
"P<<0.05

vs. control group: * P<<0.05; vs. grensenoside Rh, group or LY
294002 group:"P<<0.05
4 g

IEAER , FLMRIE 10 R RaB A B T ™ B R A P f
B IR AL St B RE AR 2 1 AbTT R AT S R A 15
Gerik AR 2 25T 2 S5 8 R ER RS BURE TR AR
B LR 22— T Iy £ 4 T 2 0 A B SR B A
I PR b 8% 75 i e 1) () R, A2 45 m 2 2 42 LI SR A AT 20K
a3, BRORFRA H ORI M R, SOdEe T s RlfER , B E R
K pghee,

I R AIF 5% & 3R, L 968 (14 Tt 24 A0 % 8% 22 [B) A7 AE — 32
KL P-gp (1 = IR R T 5 2 24T 25 AH A1, 38 5 Filved () 42
RS I OE . BFFT R, P-gp IR MG N, W A AE A
MMP-2 F 35 501 . PISK/AKT A5 44553 %2 40 Jf /4 &
5T A G 2 AR 2L A PISK/AKT 5%
1 #% 2 518 P-gp 5 MMP-2 1981k , Mt 2 il 1) 2 24 it
25 MR 22 5 R 9 i Ab , PISK/AKT 155 5 38 B% 400 1l 5
LY 294002 5§, Wortmanin JIJ 7] LA il i 40 B i 55 8517, At
FHEH KM, 4 1Y294002 . Rh, . AZ A Rho+ LY294002 4b
B MCF7/Adr 200 )5 , P-gp . MMP-2 , p-AKT ZE [ #2150
55, A TF RhALY294002 4 5 A S 17 Rh.2H (LY 294002 20
W B E AR 22 5 B Giit2E 38 L (P<<0.05) o i PI3K/
AKT {5553 J% ] BE S 8 33 PR 74 P-gp 5 MMP-2 [ 3534 M ifii 141
5 IR ) 2 25 25V 22T . AR I ARG T R BRG
)7 FFRE L fia) 410 i) PISK/AKT 38 4 14 25 9 ml g 254 8 m il o e
HIRZE R .

9 A4t 2 2% Bl % o R ) O B R B 5 I
XA 2ok R A T A A L ) 2 T AZ ARG N B L, i 2
Tl G % i SR AT 119 S IS I 2 20, e Ak~ b e T 225 5%
ShE|HFRAL . ABFSTIESE T AS 214 Rh% MCF7/Adr 41
W22 I B a B ER, & A2 B R fil
LY 294002 Zb BRI AN G 7 =28 S i % oy B AR, DT
PO T FL I AN 1R 22T RS

25 AR, AT ST UE A PISK/AKT {35 -5-3 & 1) A 5
It MCF7/Adr {598 TR A8 77, PISK/AKT 3 fif -2 42 L i 15
2 BN EEESEEE —

S 30k
- 4052 - China Pharmacy 2013 Vol. 24 No. 43

[1]

[2]

[3]

[4]

[5]

[6]

(7]

[8]

[91]

[10]

[11]

[12]

[13]

[14]

(1]

[16]

[17]

HATI, A0, REFA W, 5 Ry 300 1 24 20 i Xof e 1
TERTRIHLIRI[T]. o 4 B % % &,2010,90(7) : 264
S AL AR NS AT R Rh 300 /N BT 1
F AN NI FE AL [T]. o B 25 32 238 4R, 2008, 24(1) :
101.
Tl SRR 5 Rho Xof B9 Eca- 109 2/ TFPI-2
FEIRB R[] IR, 0 B 4442 &,2012,21(21) :2 304.
G NI A O 7 i SN =< 3 N 7 W 1) O
ARSI WEET]. P B 06 R 2532 5 4 &, 2011, 27
(11):867.
Arafa el-SA, Zhu Q, Barakat BM, et al. Tangeretin sensi-
tizes cisplatin-resistant human ovarian cancer cells throu-
gh downregulation of phosphoinositide 3-kinase/Akt sig-
naling pathway[J]. Cancer Res,2009,69(23):8 910.
LiY, Rory Goodwin C, Sang Y, et al. Camptothecin and
Fas receptor agonists synergistically induce medulloblasto-
ma cell death: ROS-dependent mechanisms [J]. Antican-
cer Drugs,2009,20(9):770.
TR, E R BT, A RSB A BRI A P i
iR A B BT T AR AL A ISR (D). F 1) 2532 52
4%,2012,28(6):807.
FleHe, R U , 4 0] 42, 4 AR 08 C AR R AT
FON il A549 AR 2R T A RBESE )], F B 26 4
2010,21(25):2 336.
K AR, 44 %, Xiao Gray Guishan, 4 .MicroRNA 5 Z| Jif
TR R N6 R S 3k 32 5 4 &, 2012,28
(7):713.
XIIGEES , iR AR, 5 G407 T X A E AR
Eca-109 Wnt/f-catenin {5 5% 51 i 52 R []. °F 3£ 25,
2011,42(1):124.
ANRAE , 255525 5RER MR, 55 A S BT R AL RSP i
A A AN TR R[] P B 0GR 2532 5 4 &, 2012,
28(9):659.
FIERE, RPVHE, T Ik, 5 FLIRE U KRR 2 5
£k MDR1 mRNA #3551l RFGHR A SE AT 0],
A& ,2009,29(3):276.
Yu P, Zhou L, Ke W, et al. Clinical significance of pAKT
and CD44v6 Overexpression with breast cancer [J]. J Can-
cer Res Clin Oncol ,2010,136(8):1 283.
LiuF, Liu S, He S, et al. Survivin transcription is associ-
ated with P-glycoprotein/MDR1 overexpression in the
multidrug resistance of MCF-7 breast cancer cells[J]. On-
col Rep,2010,23(5) :1 469.
Tian T, Nan KJ, Guo H, ef al. PTEN inhibits the migra-
tion and invasion of HepG: cells by coordinately decreas-
ing MMP expression via the PISK/Akt pathway[J]. Oncol
Rep,2010,23(6):1 593,
Urso L, Muscella A, Calabriso N, ef al. Effects of cisplat-
in on matrix metalloproteinase-2 in transformed thyroid
cells[J]. Biochem Pharmacol,2010,79(6):810.
FHATH, w7 ) PISK/AK 175530 o 1 9 40 I 5 7%
FRZEZ R ST [T]. & K AR 3 52 4R, 2011,36(1) :
217.

(i H #1:2013-01-24 &[0 H #:2013-03-15)

HHEZEG 2013 4E55 24 4545 43 )



