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(Abstract] Objective To investigate the effects of madecassic acid (MA) on the proliferation, apoptosis, and autophagy of
breast cancer MCF-7 cells. Methods MCF-7 cells were assigned into negative control group, MA (80, 100, 120, 140, 160 pmol/L)
groups with different concentrations, and tamoxifen (10, 20, 30, 40, 50, 35 pmol/L) groups with different concentrations, and
they were treated for 24, 36, and 48 h respectively. After the optimal concentration and time of MA anti—breast cancer effect
were preliminarily determined, the cell viability was checked by MTT, and the corresponding half maximal inhibitory concentration
(ICs) value was calculated. Flow cytometry was taken to detect apoptosis. JC -1 fluorescent probe was applied to check
mitochondrial membrane potential changes. Western blot was used to determine the relative expression levels of proliferating cell

nuclear antigen (PCNA), autophagy protein Beclin—1, microtubule-associated protein 1 light chain 3-11/1 (LC31/1), and chelate 1
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(protein 62, p62). Transmission electron microscopy was used to detect autophagosomes. Results The optimal concentration of
tamoxifen and MA were 35 pmol/L and 140 pwmol/L respectively, and the optimal time was 48 h. Compared with the negative
control group, the apoptosis rate, fluorescence relative intensity, and relative expression levels of LC31[/1 and Beclin-1 protein
in the MA 140 pmol/L group and tamoxifen 35 pmol/L group increased (P<0.05, P<0.01), and the relative expression levels of
PCNA and p62 decreased (P<0.05, P<0.01). Compared with the MA 140 pmol/L group, the apoptosis rate, fluorescence relative
intensity, and relative expression level of Beclin—1 protein in the tamoxifen 35 pwmol/L group were significantly higher (P<0.01),
and the relative expression level of PCNA protein was significantly lower (P<0.01). In the negative control group, the cell membrane
of MCF-7 was intact, the nuclear membrane was clear, and the cell morphology was good; the cell membrane and nuclear
morphology of the MA 140 pmol/L group were irregular, the mitochondrial matrix density was high, the ridge was expanded,
and autophagosomes were visible; and the cell membrane of the tamoxifen 35 pwmol/L group was partially dissolved and

damaged, mitochondrial were swelling, matrix lysis was seen, and the double nucleoli and autophagosomes were visible.

Conclusion MA can inhibit the proliferation of breast cancer MCF-7 cells and induce cell apoptosis and autophagy.

(Keywords) breast cancer; madecassic acid; proliferation; apoptosis; autophagy; MCF=7 cells

ageit, 2022 4 b [ LML R BT e AR 2y
4277 FET- By 12 50, IR iR FLIE AT
AL TR ARG AR AT LSRRy SR (H
WAFTERRIAS R, 85 TS AN SRAE 41 A Wi
TEE TR R FERCEAE ], 2 7030 578 AR i 3A
BRI sEmaR A AL TR B A G R
A PRAHL A BB T SN, 322 D K A R I\ ZeokiL
IR AT Z R RO IR R IR Y, S EoF
Je— MR R ADTHER R 259, A5 25 ER A
AL, T e A X R AR S A DA T T o E TR
PRI, AR, Hh s 25 5 TR AR HHIE LA 7 LR
A A SRR IOPE T, anmT DAt 8 3 I R | AR
BE NS e B A TG P A, A WA
ZRTEPE T, b 2 B RE SR RD SERURIRY T
R H RO N RS BR (madecassic acid, MA)!
MA 7 F=h C30H4806,*HX‘T%¥‘E§% 504.7M . &
AWFFERI MA BA B Péa e TRy 2ol
PO A B BRI AR G B E T, RS T e
S, A DL REIE S ) L R AN M A S B fe el
SPL i A P 1S B BT R RO MR S, AR SR
N3G 58 T A T TN MA SRR AR
AT RILHESE

1 SEEe#F Rt

1.1 ZHRE%k

FLAR I MCF-7 4tk , W T Bk B - i 4 fif
i, BRI AR ARG 55
12 FERKFS5%Y

RPMI-1640 JEAli3E 5725 50 mL R4
MLYE 55 R -5 R I (W) L0.25% B3 2K 1 il -
EDTA JHALIE (S M4L) eI IEFE T VR A (2RI
W TR AR BR A F] #5430 PM150110,
164210 =50 . PB180120 .PB180226 .PB180438 —100) ;
BCA 25 Ik B2 0] & (3 3R A ) \SDS-PAGE #E

WERC AT & G s RAEVHEARFBR A, #5535
4 PO010.POO12A) ; RIPA 24k (3 ) BREREE 1AV -
FITC/P 4 8 T A7) & | — H B3P AR (dimethyl
sulfoxide, DMSO) . B—actin( iI FE4E /R A YIRHE A R
oNE S5 G2002,G1511,GC203002.GB15003) ;
SRR A AR & (JC-1) (DU e R A
YR e A BN 7L iS5 . E-CK-A301) ; i 4
I 5 AR 1 AR AZ R R H (proliferating cell nuclear
antigen, PCNA) | A W86 1554 F -1 (Beclin-1) %
FHSCEE A 1 8858 31171 (microtubule—associated proteinl
light chain 3 II/1,LC3 /1) EEA 4 1 (protein 62,p62)
(2B =B A B AR BRA R 553518 60097-1-
Ig.18420-1-AP . 11306-1-AP 14600-1-AP) ; fth 5 H 5%
bR (SEE MCE A F] #E5  HY-13757A) ; MA
B 7 A A (R A R A R A A
B20970) ; L “F4t S 0 (KPR LEEYRHA R
o8] S AWS0002a) .

1.3 FEMEE

CO, }5##%8 ( 32 [# Thermo Fisher Scientific 2y
A, B4 1i160) 5 7 3 B VRO AL (P2 E Eppen-
dorf 3 F], #15 . Eppendor5810R ) ; Z D RE B A5 (%t
+ TECAN A ], BI5 . SPARK) ; 1k R G BERE 1A%
245 (31 Bio-Rad /A ], ' . ChemiDocXRS*) ; T
ACTE IR S (BN BB SR AT PR F] , #045 . MK200-2) ;
HCIEEIR (32 Crystal Technology and Indus-
tries A A, K15 . IS-RDD3) ; {4 & W i (7 E Carl
Zeiss N H] 45 . Axio Vert.Al),

2 KWAHE
2.1 Y&

MA ITA 396 wL DMSO %, #4558 100 mmol/L
B4 T BB ISR 20 mL DMSO ¥, il
1 67.29 mmol/L MR, 2540 7 e kIR AF
T-80 CYKFH, Byt F 1640 58 &85 - 36 R



2024 45 44 5

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn 773

2.2 ZHREESE

FLARIE MCF-7 M35 5% 1% 10% /64 135 1Y
1640 F5 7R3k JE SR B S HON 5% C0,.37 C,
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