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27 10 1R X 3L IR 5 40 B MDA -MB-231 1858 &
SDF1o/ CXCR4 {5 518 BRI =2 M
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[FE] Br  FiTEmT ZUE 400 MDA-MB-231 (365 (Z225: 8 EH. FiE RO
(TR (612 pg/ml BEAETRIE 7 W43 0 Ab FZL AR i 4 i MDA-MB-231, 43 51 F 35 37 )5 24 .48 .72 h i1 4L
MDA-MB-231 4fitu%k, A0t tbseie WEREE R X MDA-MB-231 41 il #4 1L 15 5 AU 5 1, Western Blot Wi
SERFALTE N ZLM I 40 MDA-MB-231 "' SDF-1 o {5538 B0 1940 il 7 o S0 20 Fr R FH 22 52 T &2 119
T EHT T EL SR SNK-q 0 ik, 858 SXTIBA LS, 6 .12 weg/ml #RIEFRAL BRLL 7 24 48
72 h AT SRR A B IR (Y T 25 0 T 2 SRR A LR (F = 4875. 56, P=0. 00) B2 = st [i]
JRE L (F=670.73,P=0.00) 2R G515 X, W S5rEA L EA/ER(F=122.92,P=0.00) , 3%
BHREAE R AT FLAR I MDA-MB-231 41 Mu¥5 5 A W Z Gl vE A . 2L A0 Mk fhiz ) 3006 $2 7R 45 241 3L
B REaTLE 4 34 (14. 00+1. 00) x10°/ml (7. 70+0. 58 ) x10°/ml , (3. 00+1. 00) x10°/ml, 2% 5 4 4i it
RN (F=117.57, P=0.00) , Western Blot £ 5% /R ¥EAEHR B WA il CXCR4 35 & SDF1a/CXCR4 X
FLARSER AR AKT 55 M BP0 . 458 BRAERR v ZLARYE MDA-MB-231 i ffi3 78 , SDF1 o/ CXCR4
A3 B AR AAE 3l K SDFL o/ CXCR4 {55380 B0 | 76 70 Bl LR 98 52 & SO R ml e I R (EL

[k48iR)] ¥RAEiR,; ZLWME; 321K, CXCR4
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Effect of ellagic acid on proliferation and SDF1o/ CXCR4 signal path in breast cancer cells MDA-MB-
231 LI Wen-fang”™, OU Qin, ZHANG Dan-feng, ZHANG Hua, ZHAO Zong-bin. * Department of General
Surgery, Taihe Hospital Affiliated to Hubei Medical University, Shiyan 442000, China

[ Abstract] Objective To investigate the effect of ellagic acid on proliferation and invasion and
metastasis of breast cancer cells MDA-MB-231. Methods The MDA-MB-231 cells were cultured and treated
with O( control group) , 6,12 pg/ml ellagic acid respectively, then the cells were counted at 24, 48, 72 h after
culture. Chemotaxis experiment and Western Blot were conducted to observe the effects of ellagic acid on
chemotaxic movement of MDA-MB-231 cells and SDF-1a signaling pathway activation. The data were analyzed
using repeated measurement analysis of variance, and pairwise comparison was performed using the SNK-q
analysis. Results Compared with the control group, cell counts in 6, 12 pg/ml ellagic acid treatment groups
were significantly reduced at 24, 48, 72 h. Repeated measurement analysis of variance indicated that the
comparison between groups( F=4875.56, P=0.00) and among the three time points( F=670.727, P=0.00)
showed a statistically significant difference and the interaction existed between group and time( F=122.92, P=
0.00). It showed that ellagic acid can significantly inhibit the proliferation of breast cancer cells MDA-MB-
231. Chemotaxis experiment of breast cancer cells showed that chemotaxic cells were (14.00+1.00)x10°/ml,
(7.70+0. 58) x10°/ml, (3.00x1.00)x10°/ml in each group respectively, and the difference was statistically
significant (F=117.57, P=0.00 ). Western Blot result showed that ellagic acid significantly inhibited CXCR4
expression and activation of AKT signaling pathway by SDF1o/CXCR4 in breast cancer cells. Conclusion Ellagic
acid can inhibit the proliferation and SDF1o/CXCR4 mediated chemotaxic movement of breast cancer cells
MDA-MB-231 and regress the activation of SDF1a/CXCR4 signaling pathway, which may have potential value
in the prevention of breast cancer recurrence and metastasis.
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BEAETR (ellagic acid) J&—FP7E 45 Fhigk 5 S K
R CEAE A%, A AL S ) th) iz 40 A R
RIS Y., BREEFRN _RATAEY, 2
— M2 R, AL EE LA R IR AR T HL
2R UG IE X (BRI T AT 55) 17
TETHRA . BERRXAWmEI AN, AR
AIHTIE A BT AR A R X UL T AT R AR
R VAR A BLAP IR (E AR ZE Y SFAERR T LA i
BUIGFE A5 08 T AL ] R BRI | A AR
A A e N 2 o e

— BAYEFL N9 (triple-negative breast cancers,
TNBC) &#§ ER PR Al HER-2 ¥ 4y B4 i) —Fh 4
PRI AL MR . TNBC 29 5 i 45 3L 9 1
15% , FLA/F 22 A5 Wy 2 e 1 R 56 IV 4 o 75 2L e o
AEARL, G 257 22 [ 7 7 e 2 56 PR 38 8 i A i 2 3%
B 125 5, IR AN BESE 42 ], TNBC [A it
Z W4T Mt HER-2 ¥R )7 048 5, H Al i Jo e X
PEMIBRUEIRYT 7 %, TNBC BN EHATF A ALY
S SRR TNBC BIRYT A R, 24085
ORI IR R B S MERBEmE iR Y, — B
RER AR R D BE UG 25, AL
WH5E T REAEBR XF TNBC 41 it MDA-MB-231 (143
b ki 3 B A5 5 B0 B dIvE T 2R T R
M T LR B A fy AT

1 #RE5F*
1.1 s

N 4 Bk MDA-MB-231 1 & v = B
2 B 20 i 2 R P, Al AR B 10% FBS
100 U/ml HEZE 100 ¢/ml HEFZ I F-%E DMEM
(Dulbecco’ s modified Eagle’s medium) H,F 37 C |
5% CO, MM TR, 8 3 ~4 d fRR—uk, Bt
BUE R BIR Al sE A7 5050, m gl B R AL R A B L
TENTSR B A BR S 7 (5 :476-664) | it A
L F 321K 4 ( chemokine receptor 4, CXCR4 ) H.
FEHTAARND 1126 E Abcam A, Jadbi A BER 1L &
140 B (p-AKT) & N2 & ( GAPDH) B v [ 471
PRI H S E Cell Signal A H],
1.2 4ifEiFEess

H DMEM % 5% W 7 % MDA-MB-231 4l ifg %%
H1.5%x10°/ml ¥ 2 ml &4 MDA-MB-231 4y
DMEM }5 SR 4 S MG BE R 2 4 6 FLIEFRILH,3 h
J& ,MDA-MB-231 4l g 5¢ 4= BE 15 77 ML 1% 5%
WA N 0.6 .12 pe/ml $FAEFR B IR, B3Rk i

SAEEAIFHBCIE, 5 T3R5 24 48 .72 h
1%k MDA-MB-231 2%k,
1.3 ZHffafescs

PEPEEE N 8 wm B9 Transwell BEfb/NE | K
IR A8 0. 5 h J5¥ Transwell #afb/NEE
fEE 6 100 wl HAEECH 1x10°/ml 1Y MDA-MB-
231 MR FRICE T/ NE 5L EE 4 h J5 5%
R R IRU K A/ INE B B E S 500 pl 0.6,
12 pwg/ml BEALRREE SR T E R 9% 12 h, SR 54
b /INE BB SRR 100 ng/ml (18] 5T 40
fii4 ¥ 1a (stromal cell-derived factor 1 alpha,
SDF1 o) 5535 500 pl, MDA-MB-231 4 ffi#41kiz
g4 hE, AMSRER A R EBEIN
MDA-MB-231 4iiJfd , ¥ /INE I LA 2% B 2R R
(toludine blue) [ 44. 40 mmol/L R FHEEYL (A 1 h,
6B FREPLIT SR 10 MR E & kA fatkis
I
1.4 SRAEFRAMH MDA-MB-231 4Hffid CXCR4 3%
ik & SDF1a/CXCR4 /-5 /) AKT 376

SCG RN AL (0 we/ml BEAERR ) ,6 pg/ml JZ
12 pg/ml BEAEFRAC PRI 3 2 gl ERE 3 Ik, H
AL MDA-MB-231 FLAR 41 7E 6 FLI%
FEIEE % AR A SR 5K b B 21 15 77 W85 e
For I 612 we/ml BEAERRYEFRIR , RS 7 12 h,
W dsi B 329, SR 5 & 100 ng/ml 1) SDFla 1555
WAL FRANA 15 min, W 35 5% 352 9, fie o FH &5 s 2
A TR0 7 200 B S AP ( RIPA ) 24 2, 3 4
FIH 100 wg 4T Western Blot, £ 10% 43 B &
SRR AR 43 BT BT, LA PR £T 4 A
PBS 1 YE,5% A4 S 1 b, SR AR EE N
1 : 1000 1) p-AKT (2, CXCR4) 7£ 4 °C i$7% , PBS
VeI 3 W, AEIKR 10 min, SR S5 I A B o 21k P it
FRICIESTRATIRE P 1 h,PBS Pk 3 Ik, BHIK
10 min, AR A, X ZEHLEER .
1.5 Zitsrth

K SPSS 17. 0 et Bl H x+s £oR
AN TRV B AR R A B 20 3L R 8 40 e MDA-MB-231
TR B 2T 2K 05 22007, ¥ fb4n
BB R F 58 4 AL 1T 58 8 7 22 537, Y98
(B LR SNK-q 438 ik kg k~F-ok 0. 05

2 HR
2.1 BRACRRAD LS A0 MDA-MB-231 34716
2 RS e W AR PT A 2 40 ) L
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ST 0L B 5, 45 2 AE 45 B TB) A A A TR L 1
6 wg/ml ZHEFAEIRE ] 24 48 72 h Y] WY G 4]
LIRS AN MDA-MB-231 20 O34 58 | 1 12 pg/ml
ZH B AL R AT ) L AR o 20 B AR P SR A &, T
BT 22 M ds R s o 4 st (F =4875. 56,
P=0.00) M =/~ a5 8] Fb 3 (F =670.73, P =
0.00) , 5 AT X, M4l 5t a4 38 5
YEH (F=122.92,P=0.00) , 2 WEEAE R AL B XL,
9 MDA-MB-231 Zfa34 584 W& M HI1E R
R RIE R B AR 6 A R 0 0 8 L A
(x10°/ml,x+s)

20 31 HEWE  24h 48 h* 72 ht

0 pg/ml 3 4.90+0.31 11.20£0.57 20.500.75
6 pg/ml® 3 3.7020.57  7.80+0.49 12.80+0. 42
12 pwg/ml” 3 2.80+0.42  3.90+0.61 5.20=0.51

a:q=4.18, P=0.00, 5% B4 b #;b:q=8.11,P=0.00,5
S H ¢ q=8.74, P=0.00,5 24 h [b#i;d.q=3.77,P=
0.00,5 24 h [L#F
2.2 BRIEMRINH SDF1a/CXCR4 /5 H#) MDA-
MB-231 4fifiiitafbiz 3

AL SEES 7R 100 ng/ml SDF 1o 15 37 0 3,

i g 4 i ¥4 Ak 3502 (14.00£1.00) x10°/ml,
6 wg/ml BEALTR XS FL 95 41 MDA-MB-231 [t
I ] (7. 7020. 58) x10°/ml, 12 wg/ml #E4E
MR 2H By A A2 M (3. 00+1. 00) x10°/ml, fiL 7R
12 pg/ml BEAETR BEAS I ] 1 2L B 988 40 i MDA-
MB-231 [#afkizsh (% 2) .

K2 WRAERRALTES &40 MDA-MB-231 a4k 40 %1
WA EEEE AL x10°/ml,xxs) SiilE P{H

0 pg/ml 3 14.00+1. 00
6 pg/ml 3 7.70=0. 58° 117.57 0.000
12 pg/ml 3 3.00=+1. 00"

a:q=6.33, P=0.000, 5% AL L4 ;b q=11.00,P=0.000,
5 2L e
2.3 BEAEFRIMH] CXCR4 2235 & SDF1a X L
TR MDA-MB-231 () AKT 3%

ARSI 38 2o G E NIRRT CXCR4 22 3R 34
Ak, K6 12 pe/ml BEAERRAEH 24 h AT 241D
il CXCR4 3k, M 11 K IX A XS 5 B2 3l 2 Image J
BAFTEER N 12 0.63 0 0.25( X A4 - 6 pg/ml
ALPRLH 12 pg/ml ABFRZH, & 1), MDA-MB-231
FUIEANAEIZE 100 ng/ml SDFlo 3535 /E M 10 min
J& AT B S0 LR MDA-MB-231 418 AKT 1%
S HREZ 6,12 we/ml FEAEFRTEALEE 12 h

J& ,MDA-MB-231 1 AKT {5 5 i@ & o] B & 9k 4
il , 2 IR AT 5 Bl 3 Tmage J AR50 HT 45 5
H1:0.44 2016 (XA 6 pg/ml AbFHA -
12 pg/ml AEFEAH &1 2) 3 R AE IR v] W 41
il SDF1ac XTLHEE MDA-MB-231 Ht AKT B3I .

PapilckaEN 6 pg/ml 12 wg/ml

CXCR4

GAPDH

1 #MLNTZk 4(CXCR4) i) Western Blot 4347

Xf REZH 6 wg/ml 12 p g/ml

P-AKT

B 2 & B(AKT) &R b AKT ( P-AKT) ¥
Western Blot 237

3 g

MDA-MB-231 4iiffd & J& TNBC, 73 7 /E )7 ¢
fEAZRIL ER (PR, [t = HER-2 ik, TNBC
XT PR 3 AR YT TCAK, AT RO AR 22 1T HL I R
A i FEARZENE W ) 5 e e R B A A A
it B 1) i L A S R

H i SCik s, 2 KRR E IR G W EA
YU DUR T PUR PUEAL TE BR A 3k K
I PUBE PRI AR, LR AR IE | fiki
10785 Z2 R 2 BT 1, 0 R R AR B /R AL
Z BRI A S TR, R IR 2 s S 2 —
BEACRR Je—Fh RAR IR AL &9, 16 2 ROl v b 9
r RIS U E ] . PR RS R R AR TR T 40 )
mTOR ¥ I+ M B-1% 2485 H ( B-catenin)
KAt 98 T S R UL BRAE B UE W BT 1 (silent
information regulator 1, SIR1) , F-4 Jin 21 fitg & 347 40
il &5 P21 %3k, 46 H 40 B 5 & 6 (interleukin-
6,1L-6) Fik?) 117 BRI 4R BRUBS R vp | R AL R
P07 TR e g AR A T LTS A R R s 2 2K
15 3 F 1o (hypoxia-inducible factor 1o, HIF1at) |
ML P9 Rz A2 K R 3244 (vascular epithelial growth
factor receptor, VEGFR) M [8] i 4 J& & F1 i ( matrix
metalloproteinase , MMP) -2 MMP-9 f#) 5%k filifi] T
JRARIE Y Akt K Notch 555 B> . 7 H iy SC ik
R IE AL R e ZL AR T B B A IR, T REAL
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il S 2R e LR R A R R R AR T B
TTREAE IR P 3 e I v 2 % L i A ML Y miR-375
miR-182 \miR-122 45 1% 3 5 4 I, #1 il L 5 A Bt
JTVEFIFEZE A cyclin D1 Bel-2 S5 FRIA"
WEFT I & BUEEAC TR nT W0 VEGFR-2 3% , 76 ZLAR
I 0L/ A P e P EE LA P X B A
i ] 3 5 22 R L K BT R R R
ANWTHETE - A e B R L B (W AR ) 2R AR AR
IFGY 45 St 2= B, 8% A6 R w4 4 2L A g 4 e
MDA-MB-231 $#4%i , 1fii H.B W40 | T MDA-MB-231
ARtz s, Hoh 12 we/ml BEAERR B4 76 T
FOR R SRR AL IR HA A K BT LIRIE TS )

CXCR4 TERTH MR 8 55 Z2 P g 1k 5%
b & ¥ EEAE ], SDF1a/ CXCR4 BEA S i 41
it 1) A S P A < U B B S PR AN B R
SEMERFERS . M CXCR4 AT B S 30 ) £ Fho
AR5 FE . Miller 55 7E 2001 4RHF5E T
CXCR4 TEE B MEFLIRIE T RO DI RE , A L A
FERS B I8 CXCLI2 (CXCR4 MR B34,
WEHRE AN 45 AR D36 8 AL GE SDF1a
AIFRAL, AN B2 R L4 . AR SE IR R B AL TR
A BB SDF1 o/ CXCR4 A& WA S 1 FL AR
Y Az 3l , T HEEAERR YT CXCR4 ik HA
TIVE R , 2 BT AL IR S AR g 1 2L M s A b =2 22 i
AR LY/

FLIRIEE AN P SDF1 o 38 31 457 5 19 CXCR4 7]
SEHOE AKT 15538 i, 7 SDF1a/CXCR4 T3
FURIRIRZE TR W v A e i A i 2 v e
TR i L R [ 5 40 i T i i 43 SDF 1o
PTG PR 20 B £ P A A e R R
FEBRES 10 5 et A BRI 1 ol 1R it Ak g 2 A [
R VA S ( gene of phosphate and tension
homology deleted on chromsome ten, PTEN) 7] 5%
AKT S8 800G, ml 7= A= A F5 A 530 1 5] i 8 1) 22
S R /N BB | B AKT {35 53 % 5 o 180 7
91 S5 G AR g a0 e vp R A O B A
FHUOT S ARHFSE IR IR SDF Lo T 384776 7L 9 440 i
AKT, P SDF1 o W3 AKT a8 #5642 2 2L AR g 41
LR T A e A P e At (AR AR R A ] T LR R
H1 SDF1a/CXCR4 519 AKT 15 5 3 B 301 1F
o B b, 846 B8R A AL n] DL 30 il 2L IR e 40 g

MDA-MB-231 f434%4 | 1 H A4 ] SDF1a/CXCR4
PRI LI sh I AKT 3006 | X 2 HER AL IR
TEH ) 2L i A0 B i S 2 R e A h T RE LA T
PVER T — 20 i o AR Rl IR L 3L R 9 %
ey T w R M A

S 3k
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