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[ Abstract | Objective: To investigate the anti-proliferation and apoptosis effects of aloe emodin ( AE)
alone and in combination with cisplatin ( AE-CP) on breast cancer cell MDA-MB-231. Method: MDA-MB-231
cells were treated for 48 h with 5, 10, 20, 30, 40, 50 pwmol L™ AE, 2, 4, 8,12, 24, 36 pmol ‘L' CP or
various concentrations of AE-CP. Cell proliferation was detected by MTT. Apoptosis and cell cycle were detected
by Annexin V FITC/PI double-staining and flow cytometer. The protein levels of Bax, Bel-2 and Bel-xL were
analyzed by Western blot. Result: AE alone significantly inhibited cell proliferation, with an 1Cy, of 22. 21 pmol -
L' IC,, decreased to 9. 51 wmol L' when it was used in combination with CP. The combination index Cl,, <1,
indicating a synergic effect. AE alone arrested cell cycle in G, phase and induced apoptosis. The arrest was
accentuated when CP was given simultaneously, accompanied by a marked increment of apoptosis rate. AE-CP
significantly inhibited the protein levels of Bel-2 and Bel-xL, but increased Bax. Conclusion: AE could inhibit the
cell proliferation of MDA-MB-231, arrest the cell cycle in G, phase, and induce apoptosis by increasing apoptosis
proteins and decreasing anti-apoptosis proteins. AE shows a synergic effect of apoptosis when combined with CP.

[ Key words | aloe emodin; breast cancer; MDA-MB-231 cell; apoptosis; cisplatin
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Mo T AR 7 5l AT 25 1. AR B R R 4> T
BIL A5 21 4] 25 W B 6 455 200 ) 0 BEL A 9% 1 SR
ROS T} & bR 8 T & #2 , Caspase i 7% , Fas 7€
T2 RN G 2 o (H X T AT A9 40 B i, A
BRI R AR [ o AR X 2L 240 M 4 sl BF 5%
i A WL HRGE
P TR AN A RE RS T Sl B T MR I Y

S A LIS R . 258 255 S A i g TR
— P EE MG . M2 B 2 E A A
P A 4G P8 T2 8 F Bax, Bid il Bad % K 308 T [
F Bel-2 Al Bel-xL 45, A SCH) B4R T AE 3 7,
J%968 MDA-MB-231 41 Jif % 5 ) 400 1) B o5 = 08 T 1k
F, 4381 245 4 b BR AT 5 I T A 56 2K 1 Bax, Bel-2
M Bel-xL () Rk AR L AE B, o HAEh P R 45 &R 07
FLAR I 1) 7 FH 2 A1 2 o S Al
1
1.1 4iffakk  FLARJE 40 MDA-MB-231 Il F v [
B B L I 40
L2 25 R0k SRR (L >95% , L
AT AY TN, ALS LC112182011Z) , 41 (1L
ARAE N 5 245, 4t 5 111203 ), ECL & 6 i (€ H
Thermo 2% &, It 2 NJ175924 ), J& 4 1L 3% ( 2 =
Hyclone 23 ], #it2 NXA0544) , 41 i 24 /i i (7 5¢ 54
=Ky dl, fit45 POOI3B) , DMEM 35 3 ¥ ( 3£ E
Gibco 24 ®], #it %5 8114129 ), Bax #i & (Hit 5
2104742) , Bel-2 Fi#& (4iL2 2209630) , Bel-xL #i {A&
(45 2299725), HRP 45 id 3 bt B = #L (#t 5
106386 ) il Annexin V-FITC/PI Ji 1-i& 7 & (it 5
3223842 ) ¥y Oy 3 BD /% "], RNA B (it =
011M7028V) , i (L2 1408168) ¥4 3 [H Sigma
A
1.3 {Y#% 3111 % CO, 18 ik 40 i 1% 7= 48 (36 1
Thermo A 7] ) , 1510 BIEFHRAL A (3£ Thermo 4 F]) ,
BSC-150011A2 %Y 4= ¥4 4= 46 ( & [E Biobase 2~ #]) ,BD
FACS Aria IIT #3540 H A% (95 BD 2AH]) o
2 AFik
2.1 MG sE AR S 10% 64 15 i) DMEM
B s i g5 . Wi R 5 37 °C 5% CO,,
2.2 25l AE FH DMSO ¥ fi# it i% 80 mmol - L~
B , T —20 CORAE . Il FH B 3% 95 W B o
e N 50 pmol - L' AE (55 R WK h & 0. 06%
DMSO , x40 My A 4 TE 2
2.3 MTT 3K 00 40 M 3 78 B0 2502 K 0 i 40
M, R 96 fLAR b, L 5 x 107 A, 441 6
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5, 153524 h 5, A 100 wL AE 5§, CP, 2 ¥k B 4y
W~ 5,10,20,30,40,50 pmol- L' AE, 5 2,4,8,
12,24,36 wmol-L ™" CP, & A A Mk B Y AE 5 CP ¢
Ao ;% 48 h 5,44l A 20 wL 5 g-L~' MTT,
WEE 4 h, 7 MTT J5H A 150 pL DMSO #E 3% 743 %
i I 7E B A5 A 4 490 nme b W G RE AL i
K= (Aspa — Aypa )/ Aspm % 100% o 1C5,
SPSS 12. 0[a] 5 43 #7453 1 o 25 ¥ K 48 % (CI) 4%
Chou-Talalay 2% 3 it 8, CI, = Ay /Ay, + By/
B, 2N CI A HIHR Ry x% B B K FH 8 5505 Ay AN
By, 430 R A 2R x% B, 25 B AT A R B ik
JE 5 Ay R B, 4300 AR x% B, 25 A
B R

2.4 P2 ARG DU 240 P RSB AR R T BOR AR K
MR A, A 7E 6 FLAR b, AL 2 x 10° 4>, K5 3%
24 hJF, A AE 8§ CP, &%k J¥ 43 51 4 30 pmol - L™
AE,12 pmol+L~" CP,30 wmol-L™" AE +12 pmol-L "'
CP, 2 ¥R 24 h(F 3008 T ) =% 48 h (A A
W), 0. 25% Jgami i A6, WOfE ge fe, 250 5 B
% PBS PRk 2 W, BB L BIE, A 500 pL
binding buffer & 4 iftl, & J5 1 A 5 L Annexin
V-FITCHI 5 pL 50 mg-L~" PI, 2 Ji 3k 6 2 % 15 min
J 7 it 220 A B RS O T R A M S A 3
MEE,

2.5 Western blot &l O AR 1< A 10 40 it , 44
76 50 mL 53RN, B 5 x 10° A4, $55% 24 h
J& A AE 5 CP 284 % 43 51 4 30 pmol - L' AE,
12 pmol- L' CP, 30 pmol-L ™" AE +12 pmol - L~
CP,ZbFRZ MY 48 h, 4 i 28 2L W A FH S L 20 Wi Bk
B EIEW, BCA B0 & & H Bk B 5 #E47 SDS-
PAGE Wik, HfLEN FHER 40 png. 408 K
JEh10% , Bk AR E B 5% 2 PVDF B, M
5% AR WKy i TBST W 3 Pk % . W H A
—H0,FiRWEE 2 h, ] TBST YRk, A Z 9. %
WHIFE 2 h, W= ECL &%, K . DA B-actin
NSO EA S KER T ER, BHIANER,
2.6  geiteEsrtt R SPSS 12,0 B AF #4743,
B L) x £ s Fon, A R AT One-Way ANOVA
PR ZEF E SN, LL P <0.05 K% A %1
3 &R

3.1 AE S sk B¢ A CP X)L MR % MDA-MB-231 41
MOBEHE M RIAE ] R Rk EE 9 AE R CP B A
FHANML 48 b J5 , 410 il 5 B 245 W vk B8 1) 165 him i 4 K
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AE B 1C, K 22,21 wmol - L™", CP 2 fj i} 1IC,,
g 11.05 pmol - L™', 20 ~ 40 pmol - L' AE &
12 wmol - L™" CP iy 3 4 2 SR AR 24 5K FH B AE 119
IC, 9 9.51 wmol - L™', & BA HI /Y 42.8% (9.51/

%1 AE 3 H=E:H CP % MDA-MB-231 8B &M (x 5,2 =6)

22.21);CP [y 1C,, } 3.96 wmol - L™, J2& 2 Jf] (1Y
35.8% (3.96/11.05) ., 50% #7 fil % ) B H 45 %
Cl, =0.428 +0.358 =0.786 < 1, £ 2§ 4 AE I
CP I MR . W1,

Table 1 Effects of AE and CP on proliferation of MDA-MB-231 cell line (x +s5,n=6)

CP/pmol - 17! i 2/ % AE/pmol -1, i 2/ % AE + CP/pmol - L' i 2/ %
2 5.12+1.8" 5 16.67 =1. 8% 2.5 +1 17.72 £3.3%
4 11.42 £5.4% 10 45.32 +3.3% 542 43.68 4. 8%
8 32.63 £6.7% 20 52.14 £4.1% 10 +4 52.67 £6.7%
12 54.02 +7.9% 30 55.32 £4.2% 20 +8 60.78 +5.9%
24 80.20 9. 3% 40 57.84 3. 8% 30 +12 67.89 =8. 8%
36 90. 89 +6. 8% 50 62.12 £3.9% 40 +24 89.23 +7.7%

ESEAAKEP<0.05,7P<0.01(£2~3,A1[),

3.2 AE eI CP X 2L s MDA-MB-231 41
MR R HPT AR it =X 40 R A 0 41 i
JEI R AL, 225 4 3 48 h 5,30 pmol-L™' AE
A 12 pmol - L™" CP b H 4 G, 40 M &9 H ] A
57.71% 43 5184 fn 2 62. 14% 1 68.85% , 525 1M
25 (P <0.05), BeA HIZ5NIME G, /Y 40
% H R RN, A F) T 86. 16% ,S A FI G, ]
1) 41 B 5 A R R s A, 5 A A 22 S AR
#(P<0.01), k2,

%2 AE 2 BB A CP xf MDA-MB-231 44 i & i &9 % M
Xxs,n=3

’(I‘able 2 Ef)fects of AE and CP on cell cycle of MDA-MB-231 cell

line (x +s,n=3)

2 5 Go-G,/% S/% G,-M/%
/p,mol-L"
25 - 57.71 £8.8  30.67 £4.5  11.62 £3.2
AE 30 62.14 £8.6" 26.05 3.7 11.21 3.8
CcP 12 68.85 +7.4% 27.04 +3.0 4.31 =1.0%
AE+CP  30+12 86.16+9.12  7.39+1.1%  6.45 +1.4%

3.3 AE ik A CP X ZL AR MDA-MB-231 4
M T- M52 ] AnnexinV-FTIC X3 4% i K6 0 44 it
17, 30 pmol-L ™ "AE & 12 pmol-L ™' CP i /E
MDA-MB-231 4l 24 h J5 4 jd 548 07 T2 55531 Ry
8.2% M'5.5% , 5% 1 (0.6% ) Ml 1t 22 5 .3 (P <
0.05) ; PRZGHK AT % 17. 7% M W F 12, 5
DHMEZEFWEE (P <0.01), 525 F8M 3
FHXF b, B 51 Y e 59 R T R SR A2 A0 i L 1)
(3.8% ) WHIWIG (P <0.05), WE3,

3.4  Western blot £ I J# T2 4H ¢ 25 11 1k 1) 22 fk
A AE s CP AbPRANE 48 h 5 R M T-&E A
Bax, HLIH -8 (1 Bel-2 fil BelxL 9 £ik, 52594

%3 AE 3 BB A CP 3 MDA-MB-231 40 1 8 = &9 5% M
(x+s,n=3)
Table 3 Effects of AE and CP on apoptosis of MDA-MB-231 cell

line (x £5,n=3)

am VR e IR
/pmol -1, 7! /%
ElE| - 96.9 1.7 0.6 0.2 0.220.1
AE 30 91.3+3.9"  8.2=x2.6% 0.8 +0.2"
cp 12 92.6+3.8"  5.5%2.0% 1.3+1.1%
AE+CP 30 +12 79.2 6.7 17.7 £5.9% 3.8+1.9%

FHLEHR , AE 50 i 35 0l Bel2 il Bel-xL (i % 3k,
Feik Ay A5 IR 0. 675 F110. 561 5 AE BXHH CP,
Fk BN AR 0.616 F10.318, AE B o
HEH] CP I & 3 |94 Bax 235, A% Bel-2/Bax Y
e, WA,

[ Bax
Bcl-xL
Bcl-2

Bel-xL |

Bel-2 e s e 0.8

0.6
B-actin e — 041
A Bc p %ABCD

A 25 ;B. AE 44 ;C. CP 4 ;D. AE + CP

1 AE #1 CP 3t MDA-MB-231 AT ZEA8MEMM (x+s,n=3)
Fig.1 Effects of AE and CP on levels of apoptosis related proteins
in MDA-MB-231 cell line (x +5,n=3)

4 itig
FE LG E AN, 2 R R A A YU RE
JTFEE D2k, Bag s AR /e H Al E A A A R 25K
R AT SR WS BR, © 2 BT T R 55 9
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I, B A R B R A g A 3R 9T HE S R A
R < BT 8 A s Q- R 0 B v s I
Chiu 27 By fF 5 R W3, % 25 K % & 3l i 3
Caspase ZZJ% 25 1175 5 75 9 40 il SCC-4 J 77 ; Chen
25 ST Liu 2517 B S2 6 IE W, 7% 25 R B 2% o 1 IR
PR R E AR5 S A ML 12, I M ] NF-kappa B i&
ok 45 e MR R X AR T 25 W B O PE . E R SR
A LOL\ S KB RS P Hela 40 0 i 8 1 7T B
5I0T 2 R F AR A O . AR SGE T MTT 2 3
XA AR , Western blot 55 77 W) LR 1T T 7 25 K 8
20 PR S MDA-MB-231 21 Jf 384 5 K% T 0 55 i) o

ARSI TSR EE T 25 R B R R LR MDA-
MB-231 20 i % 1) B PEAE T, 45 R s 2 28 KRBT R X
FLAR i MDA-MB-231 41 Jiig ¥k 1% 25 K A3 1R 4 1% 41 1
VB, 550K v 52 U460 T Y B 348 i UG 4E00 1) 400 fieb 988 2k
Fo HARHE IC, R IC,, % 2 £, HIG41 AT 5]
JR SRR WA RN = N VRN
RIVEF /I, LA 24 56 R B R A0 G 460 ) £ FH ok B
HE— 2543 BT 20 0 JE 30 % B, R K R A 4 i R 3
REL ¥ty 20007 55 WBLEC R[], R 0 4 2L M 9 4 i EL ¥
Go-G, 4, BH1E T 40 e ik A S B, AT 2> T DNA
S, TR A 22 57 242 BH . T 24 3 T D04 455X
T BEL ity 200 o7 B B g R R B 2K Ah B M 9 40 L Hep
G, Ja , W3R B Jy i g i 499 BH iy 7E G,-G, ], iX nl fig
5 p21 Ml p53 EEAMBESEREMER ",

MR A T R EE IR TR A
W98 % B Annexin V FITC/PI X4 & i =0 40 ftd {2 A6
W20 M 98 TR, KBS R EAE A 24 h
Jei, S T A0 Y LRG0 (8. 2% ), 55 IR Ik
D K A 48 o R 00 08 T A B 1 B (177 % ) | ] I B
HAYR T R IR BE A0 MG L Bt AT BT BS m (3.8% ) .
Bel-2 G M EZIYEE S 2S5 418 T i 3%
WL RE W 4y A PL R T A B TR R B A
$5 Bel-2 il Bel-xL, J5 3 335 Bax fil Bad &%, Bax 1
BEINZ RN B AN, BB AR o KER
T3 20 LS5 rh, DA fish & 9 T2 5 10 Bel-2 A1 Bel-xL 11y
YEFIE &F A 5, B AT AR 5 Bax AH B /E H A 2 2k
%', Western blot B45FARMR , 25 KRB T35
e T i W o = N R B I I8 W g &
Bel-2 #11 Bel-xL N PIAH %,

ALY AR S T2 KB e 2 0
227 (A P 7L IR 9 MDA-MB-231 41 Jifg 1) 1 5 , 5 40
WA 22 5y Z4 R A AE G, B9, IF- 6 3@ 1 BE I Bel-2 (Bel-
xL)/Bax [ L6135 S A0 ML 120 5 IR 6 FH B 1
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