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Effect of Licochalcone A on Apoptosis in Human Breast Cancer MDA-MB-231 Cells
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[Abstract] Objective: To investigate the effect of licochalcone A (LCA) on apoptosis in human breast
cancer MDA-MB-231 cells, and to explore its possible mechanism. Method: MDA-MB-231 cells were treated
with LCA of different concentrations, and cell counting kit-8 (CCK-8) assay was used to detect the cell viability.
The cells were treated with LCA (10, 20, and 40 wmol-L™") for 24 h, and apoptosis was detected by Annexin V
staining with fluorescein isothiocyanate (FITC) and propidium iodide (PI) (Annexin V-FITC/PI). The level of
intracellular reactive oxygen species (ROS) was detected by 2’ ,7 " -dichlorodihydrofluorescein diacetate (DCFA-
DA) fluorescent probe. Mitochondrial membrane potential (MMP) was detected by 5, 5, 6, 6'-tetrachloro-1,
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1", 3, 3'-tetraethyl-imidacarbocyanine (JC-1) fluorescence probe. Western blot was used to detect the

expression of cell apoptosis-related proteins, such as B-cell lymphoma-2 (Bc¢l-2) and Bel-2-associated X protein
(Bax), and endoplasmic reticulum (ER) stress-related proteins, such as C/EBP homologous protein (CHOP) ,
activating transcription factor 4 (ATF4) , protein kinase R-like ER kinase (PERK) , p-PERK, eukaryotic
translation initiation factor 2 alpha (elF2«a), and p-elF2«. Result: With the increase in the drug concentration
(starting from 5 wmol-L™"), the cell viability decreased (P<0.05) with IC,,0f 19.05 wmol-L" as compared with
the normal group. Additionally, the apoptosis rates of the LCA groups (10, 20, 40 pwmol-L") significantly
increased (P<0.05), which reached 30.2% (P<0.05) at LCA concentration of 40 pumol-L"'. LCA (10, 20, and
40 wmol-L") decreased the expression of Bcl-2 (P<0.05) and increased Bax expression (P<0.05) in a dose-
dependent manner. Besides, the intracellular ROS level was elevated (P<0.05) and mitochondrial MMP was
reduced (P<0.05) after LCA (10, 20, and 40 pmol-L") treatment in a dose-dependent manner, leading to
mitochondrial dysfunction. LCA (10, 20, and 40 pmol-L") induced ER stress to up-regulate the expression of
CHOP, ATF4, p-PERK, and p-elF2a (P<0.05) in a dose-dependent manner. Conclusion: LCA can induce
MDA-MB-231 cell apoptosis by increasing intracellular ROS level and reducing MMP to trigger mitochondrial

dysfunction and ER stress.
[ Keywords]

potential; endoplasmic reticulum stress
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U BE S AL (36 [ Bio-Rad A A ) .

2 FHik

2.1 4R 3R K44 MDA-MB-231 44 g J &
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%1 LCAX MDA-MB-2317FiE RN (X+s,n=3)

Table 1 Effect of different concentrations of LCA on survival rate

in MDA-MB-231 cells (x+5,n=3)

219 e B /wmol - L™ A BAE 16 /%
2 H 100.00+3.96
LCA 1.25 99.38+1.06
2.5 94.03+3.83

5 84.12+2.58"

10 67.16+3.41"

20 50.20+4.12"

40 27.83+6.27"

80 13.86+3.93"

T 528 A A VP<0.05(F 2~5) .

3.2 LCAX} MDA-MB-23140 -0 52
F2H %8, LCA (10,20, 40 pmol-L™) 4 Al i 5 40 ity
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J 1 (P<0.05) , LCA 40 pumol-L™" i} 40 ffl I 7= % ik
302%. W% 2. 5 H4HIWEKE, LCA(10, 20,
40 pmol-L™") Fi ¥4 1= 11 Bel-2 F 1k W] 1 B AL, 12 94
T-45 H Bax Rk B B 7= (P<0.05) . VLB 1,43,

%2 LCAX MDA-MB-231 408 B TR &I (x+s,n=3)
Table 2 Effect of LCA on apoptosis in MDA-MB-231 cells (x+s,

n=3)
21 5 W /wmol- L7 A TR /%
g 3.29+1.50
LCA 10 12.62+2.33"
20 22.28+3.17"
40 30.19+2.85"

B S --_ o

Bi-2 R R W 26 D2

[-actin - .. - 42 kDa

A B C D
A. %54 ;B~ D. LCA(10,20,40 pmol- L") 4] (& 2~4[d] )
E1 LCAXBETHEXEZEABIK
Fig. 1 Electrophoresis of apoptosis-related proteins by LCA

£3 LCAMBTHXIXEZEANEM (x+s,n=3)
Table 3 Effect of LCA on apoptosis-related proteins (x+s,n=3)

21 51 HeJ¥ /umol- L' Bel-2/B-actin Bax/B-actin
%5 1.00+0.11 1.00+0.16
LCA 10 0.80+0.06" 1.32+0.11"
20 0.53+0.08" 1.61+0.14"
40 0.28+0.06" 1.97+0.11"
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MMP iE RS BHE R G WAL T 5, 2L
9, JC-1 4R 51 15 MMP 32 i & 23 B i 3] i 3 op
EHEEAKE., S A4 E,LCA(10,20,
40 wmol- L) 41 21 €228 6 Wl 2 D 55 , 2k (2 98 O I 3
HEGE AW LCA ZbHUS , 41 MMP R e, LR 2,
3.4 LCA % MDA-MB-231 4 fifi ROS 7K °F 1) 5%
523 4 i ,LCA(10,20,40 wmol- L) 2H 43 4,
96 %W AR, @R 4 L N ROS UK P 3
(P<0.05), H 2B . ULIEI3,3% 4,
3.5 LCA X} MDA-MB-231 4il fitd PN J5 9 i/ 35 34 745 +H
KEHRIBW I S5 BTN EAT 5] 4
T, 52 A % ,LCA(10,20,40 pmol- L") 4
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Merge SE50k
2 LCAXf MDA-MB-231 40 MMP £ (JC-1,%63)
Fig. 2 Fluorescent image of LCA on MMP in MDA-MB-231 cells
(JC-1,%63)

A
C

3 LCA X} MDA-MB-231 4 f2 } ROS 7k F & % M (DCF-
DA, x20)

Fig. 3 Fluorescent image of LCA on intracellular ROS levels in

MDA-MB-231 cells(DCF-DA, x20)
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%4 LCAX MDA-MB-23148/ KR ROS KFEHFI (X+s,n=3)
Table 4 Effect of LCA on intracellular ROS levels in MDA-MB-
231 cells (x£s,n=3)

2 5 e FE /wmol - L7 A X 2 i i

2 H 37.66+3.71

LCA 10 64.01+4.60"
20 91.55+8.00"
40 116.76+5.59"

N T R N 4R OC 2 (1 CHOP, ATF4 36 3k B i 1 &2
(P<0.05) , p-PERK, p-elF2a % ik B] & J} & (P<
0.05), H 2 W AR . WIKI4,3%5,

p-clF20 | - — W 35D,

20— ——
& 38 kDa

P-PERK o s s SIS | 170 kDa

Ve ——

CHOP | W s 4 A 27 D2

ATF4 0 s - —_—_——

p-actin

42 kDa

A B C D
El4 LCA3X MDA-MB-231 48/ A 5T M R #1A X & A R IZM A%
Fig. 4
proteins by LCA in MDA-MB-231 cells

Electrophoresis of endoplasmic reticulum stress-related
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Bel-2 1 Bax , i 33 2k 728 MMP, fith & 40 ifg €8, 25 C M\ &
RN e Ol i S ot R  l  Y
FAY . ARG R LB, LCA R 5 B4 T,
A48 T2 8 1 Bel-2 (19 R A FEAL, 2 98 122 11 Bax 1
F A T+ LCA BE 42 fff 7L IR % MDA-MB-231 4fi Jfil
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BVER AR BLAC R, 2 FR 40 M P9 3 9 ROS K
-, % AR A AR AR I T R 40 AR AR K E G
T ROS 2 PN 5T 19 7 38 A S B T IR, 2RO A4
ROS (1) 5 ZER VR, 41 i N ROS 4 R R A K 2k 4 it
L T R S BRI ) BE BS54 M P T Y
3T A M T AR ST R B LCA AT LA 4
Jfl N ROS 7K P-4 e , 1 EL i 248 il MMP ' B, 248 i 4%
BRI RERE AT 51 & LR s MDA-MB-231 41 i 7 4]
2

A JBRIR JE — ol IE 40 B 45 R, R TR T 48 i Y
Ca™ Fa S, 8 A BT 19 & WL AT B A e o S B4R
FH G — SR R B PN 5T I 3 0 R T
B R AT B OR BT S AR Y R SR AR AR S BT N T
IR N, 25 P T R B g T S A B O R R T iR
I KR L IR S S E L IR 2
N BN 5%, ) P 5 )7 38 1) BT 24 4 O i B
FEHUIRE IR YT R . PERK S I8 77 P9 J5 I 17 38 v A
KHEF , PERK MY BUIE BN T elF2a 5147 22 24 12 1
B R Ak, DT 400 ) 26 1 00 5 1, B R A 1Y eIF 2« {12
ATF4 fil CHOP i) & ik , CHOP /& 1/ %Y Bcl-2 K ik
FI 235 1 B T 5% S 71 0 AR HF5E & B
LCA 7] 5] 7L If 5% MDA-MB-23 1 4 g P4 J5 /0 17 354,
fii p-PERK #il p-elF2a 4 13 I , PERK ¥l £ [
ATF4 Fll CHOP £k i £

&5 LCAX MDA-MB-231Z488 RN RN HHEXEBRIEHFIM (x+5,1=3)
Table 5 Effect of LCA on endoplasmic reticulum stress-related protein expression in MDA-MB-231 cells (x+5,7=3)

W

2153 / " CHOP/B-actin ATF4/B-actin p-elF2a/B-actin elF2a/B-actin p-PERK/B-actin PERK/B-actin
pmol-
2 H 1.00+0.25 1.00+0.16 1.00+0.16 1.00+0.24 1.00+0.21 1.00+0.23
LCA 10 1.28+0.11" 1.32+0.11" 1.46+0.13" 1.13+0.12 1.28+0.16" 1.05+0.18
20 1.58+0.13" 2.11£0.28" 1.87+0.12" 1.23+0.06 2.13+0.12" 1.17£0.08
40 2.33+0.30" 2.87+0.17" 2.74+0.10" 0.92+0.08 2.95+0.10" 1.08+0.24

25 b LCA T i 2 FL AR MDA-MB-231 4 Jitd 4
T, ML AT B 55 14 n 40 i 8 ROS ZKF-, B Ik MMP
5| 2 2% 7 K I BE % 9 Al p-PERK and p-elF2a 7E i

1% ,PERK Fii# % 1 ATF4 #1 CHOP 35 £ 5| &
1B PN 5 RN AT O o A T AT S 3R R B4 S B
TBIT A — 2 B LR AR I o
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