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Fig.2  Effects of costunolide on mitochondrial transmembrane potential of MCF-7 cells after incubation for

24 h. * p<0.05 * %p<0.01
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A Overlay map of fluorescence histogram at different concentrations; B Histogram of mean fluorescence intensity at different
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Fig.3 Effects of costunolide on the intracellular reactive oxygen species ( ROS) levels of MCF cells after
incubation for 24 h. * p<0.05 * *p <0.01

A B o

A Overlay map of fluorescence histogram at different concentrations; B Histogram of mean fluorescence intensity at different

concentrations.



686 43
3.4 MCF7
MCFH MCF4
6 pg/mLo
4 ( Control) ( Cos) (QC) PCA QC 6 pg/mL Cos
5 1 o 4 QC PCA
PCA Control  Cos o OPLS-DA
( 3) Cos Control o R2Y =0.995 Q2Y =0.96
o OPLS-DA VIP > 1 (t
Wilcoxon-Mann-Whitney ) VIP>1 p<0.05 Cos
NIST 15 ( 1) .
1000 100 g
A Cos
500! ol ii
g 0 r tj o # {
=500+
B Contol =50
=1000¢ Y 0C
L T o 100
-1000 =500 0 500 1000 -100 =50 0 50 100
t[1] t[1]
4 ( control) 5 ( Cos) ( Control) OPLS-
( Cos) (QC) DA
Fig.4 Principal component analysis ( PCA) score plots Fig. 5 Orthogonal partial least squares-discrimination

of subjects from control costunolide ( Cos) and quality

control ( QC) groups

analysis ( OPLS-DA) score plots of subjects from costuno—

lide ( Cos) and control group

1 GC-TOF/MS MCFZ
Table 1 Representative differential metabolitesof the costunolide treated MCF-7 cells and the controls derived from GC-TOF/MS
Metabolite RelenrlIil(iJIrll) time VIp* p(<0.05)" p(<0.05)°¢ Fe!
Glycine 7.76 4.63 2.51 x1072 3.74 x 1072 1.33
Butanedioic acid 7.83 1.69 1.28 x1072 5.00 x 1072 1.20
Pyrimidine 8.14 1.20 9.12x10™* 3.95 %107 2.16
Serine 8.41 3.83 1.18 x107° 3.95x107° 1.99
Glutamic acid 11.78 4.40 1.79 x 107 3.95x107 -1.94
Phenylalanine 11.91 3.07 4.45 x107* 3.95x107° -1.44
1 4-Butanediamine 13.47 1.44 2.98 x10°° 3.95x107° 1.62
Propanoic acid 14.45 1.03 3.23x107® 3.95x107° 2.04
Citric acid 14. 66 1.72 3.30x107° 1.04 x 107 -1.28
LA - Sorbose 15.46 1.29 1.04 x10°° 3.95x107° 8.77
Ribitol 15.83 5.81 8.19 x107° 3.88x107° 7.14
d-Glucose 16.21 5.08 1.94 x107° 3.95x107° 13.13
L-Tyrosine 16. 62 4.02 9.32x10* 3.95x107° -1.83
Ribonic acid 17.58 9.02 1.62 x1077 3.95x107° 5.31
Butanoic acid 20. 40 1.49 4.42 x107°° 3.88 x107° -5.28
1 *OPLS-DA (VIP>1) ;" - p ;¢ Wilcoxon-Mann-Whitney P
4 Fe Cos Control B

Note: “VIP was obtained from OPLS-DA with a threshold of 1. 0 and indicates the relative influence of each metabolites to the grouping;

P p values were calculated from student’s ¢ test (p <0.05); © p values were calculated from Wilcoxon-Mann-Whitney test ( p < 0. 05) ;

4Fold change ( Fc) is the ratio of the mean value of Cos treatment group to that of the control group.
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Study on Mechanism of Costunolide-induced Apoptosis in
Breast Cancer MCF-7 Cells

WANG Gui-Ming SHI Dong-Dong PENG ZhangXiao LU Yang-Fang GU Xue WANG Yan" YAN Chao’
( Shanghai Jiao Tong University Shanghai 200240 China)

Abstract This study aimed to investigate the mechanism of costunolide-induced apoptosis in breast cancer
MCF-7 cells. The effects of costunolide at different concentration levels (2 4 and 8 pg/mL) on the
apoptosis reactive oxygen species ( ROS) and mitochondrial transmembrane potential ( MTP) of MCF-7 cells
were investigated by flow cytometry. The differences in metabolic profiles between control and drug-ireated
cells were examined by GC-TOF/MS. Significant apoptosis was detected in MCF-Z7 cells accompanied by the
overproduction of ROS. The MTP increased at 2 pg/mL and decreased at 4 and 8 pg/mL of costunolide. A
total of 15 differential metabolites were identified from metabolomics analysis. These results indicated that the
function of mitochondria might be interfered with costunolide by increasing the ROS and decreasing MTP.
Then tricarboxylic acid ( TCA) cycle and the synthesis of adenosine triphosphate ( ATP) were blocked and
the metabolic balance was disturbed. Furthermore the apoptosis related proteins might be released from
intermembrane space due to the destroyed mitochondria structure which eventually induced the apoptosis of
MCF-7 cells.

Keywords MCF- cell; Apoptosis; Metabolomics; Reactive oxygen; Mitochondrial transmembrane potential
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