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Hirsutine induces apoptosis of human breast cancer MDA-MB-231 cells through

mitochondrial pathway
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Abstract: The aim of this study was to investigate the effects of hirsutine on apoptosis of breast cancer cells and its possible mecha-
nism. The MCF-10A, MCF-7 and MDA-MB-231 cells were treated with hirsutine at different concentrations for 48 h or incubated
with 160 umol/L hirsutine for 24, 48, and 72 h. The MCF-10A cell line is a non-tumorigenic epithelial cell line, and the MCF-7 and
MDA-MB-231 are human breast adenocarcinoma cell lines. CCK-8 assay was employed to detect the cell viability. Flow cytometry
was used to assay the apoptosis and mitochondrial membrane potential (MMP). The protein expressions of Bel-2, Bax, cleaved-
caspase 9, cleaved-caspase 3 and cytochrome C (Cyt C) in the MDA-MB-231 cells were detected by Western blotting. The results
showed that hirsutine remarkably reduced the viability of MCF-7 and MDA-MB-231 cells in a time- and dose-dependent manner (P <
0.05) with ICs, values of 447.79 and 179.06 pmol/L, respectively. In the MDA-MB-231 cells, hirsutine induced apoptosis and
depolarization of MMP (P < 0.05), released Cyt C from mitochondria (P < 0.05), and activated caspase 9 and caspase 3 (P < 0.05).
However, these effects induced by hirsutine were all inhibited by cyclosporin A (CsA) (P < 0.05), a specific inhibitor of mitochondrial
permeability transition pore (MPTP). In addition, hirsutine down-regulated the protein level of Bcl-2 and up-regulated the protein level of
Bax (P < 0.05). These results suggest that hirsutine may induce apoptosis of human breast cancer MDA-MB-231 cells through
decreasing the ratio of Bcl-2 to Bax, opening MPTP, releasing Cyt C from mitochondria, and activating caspase 9 and caspase 3.
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caspase 3 fI B-actin HLiA, HAR ALYy AR 1 L

FPif 1gG ¥ H Cell Signaling Technology A 7] o
1.2 AL 1E 5 N PR L 57 410 g MCF-10A
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Fig. 1. Effect of hirsutine on cell viability of breast cancer cells
detected by MTT method. Mean + SD, n = 5. 4: The cells were
treated with different concentrations of hirsutine for 48 h. P <
0.05 vs control (0 umol/L) group; “P < 0.05 vs 20 umol/L group;
AP < 0.05 vs 80 pmol/L group. B: The cells were treated with
160 pmol/L hirsutine for different time. "P < 0.05 vs 24 h group;
*P < 0.05 vs 48 h group.
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Fig. 2. Hirsutine induced apoptosis of breast cancer MDA-MB-231 cells detected by Annexin V-FITC/PI double staining. Mean + SD,

n=3."P<0.05 vs control group; “P < 0.05 vs hirsutine group.
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Fig. 3. Effects of hirsutine on mitochondrial membrane potential (MMP) in MDA-MB-231 cells detected by flow cytometry. Mean +
SD, n=3."P <0.05 vs control group; “P < 0.05 vs hirsutine group. MFI, mean fluorescence intensity.
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Fig. 4. Effect of hirsutine on protein level of Cyt C in cytoplasm
detected by Western blot. Mean + SD, n = 3. "P < 0.05 vs control

group; "P < 0.05 vs hirsutine group.
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Fig. 5. Effect of hirsutine on protein levels of cleaved-caspase 9
and cleaved-caspase 3 detected by Western blot. Mean + SD, n =
3. 7P <0.05 vs control group; “P < 0.05 vs hirsutine group.
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Fig. 6. Effect of hirsutine on protein levels of Bcl-2 and Bax in
MDA-MB-231 cells detected by Western blot. Mean = SD, n = 3.
P <0.05 vs control group.
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JIES (4] BE T A 51 1 9 7~ 38 38 (voltage-dependent anion
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F1 caspase 3, &5 MDA-MB-231 4H 1.
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Bax. Bak. Bad i Bid Z5. Bax B ] #fi A\ 28 %044 4h
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Bel-2 7[5 Bax JE 5 U — 5844, AT BH 1l Bax 5]
AL MOMPY, AR st RE R, BHBERAT T
MDA-MB-231 4 it th Bel-2 % [ /K °F, [F i L
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IR o

R B RTIA, BT 15 S MDA-MB-231 4
R AR T, X AT g 5 A Bel-2/Bax B EU A,
MM 512 MPTP FFEEHF AT Cyt C RIS, 2% FE
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BRVE T FUBRR SR AL 7 SCRFIEYE,  HIE 7R IR R 5L 530k
for 56 HA R A 22 A
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