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Study on Anti-breast Cancer Activity and Mechanism of Total Flavonoids from Eupatorium Lindleyanum
DC.

WANG Shuai'?, WU Haixia?, LOU Taicen?, YU Shufang®, XIE Yanpingz*(l.Zhejiang Chinese Medical University,
Hangzhou 310053, China; 2.Department of Pharmacology, Ningbo First Hospital, Ningbo 315010, China; 3.College of
Pharmacy, Zhejiang Medical College, Ningbo 315010, China)

ABSTRACT: OBJECTIVE To investigate the anti-breast cancer activity and related mechanism of total flavone from
Eupatorium lindleyanum DC.(TFE). METHODS MTT assay was used to detect the effect of TFE on the proliferation of breast
cancer cells (MCF-7, T47D, MDA-MB-231, MDA-MB-468) and human normal mammary cells(MCF-10A). Flow cytometry was
used to determine the effect of TFE on cell cycle and apoptosis in breast cancer. Acridine orange(AO) staining was used to detect
the effect of TFE on autophagy. The changes of cell cycle, apoptosis, autophagy related proteins, as well as the changes of
PI3K/Akt signaling pathway related proteins were detected by Western blotting assay. Xenograft model in nude mice of
MDA-MB-231 cells was established to observe the antitumor activity in vivo of TFE. RESULTS TFE could significantly
inhibit the proliferation of breast cancer cells in a dose-dependent manner, but had no significant inhibitory effect on human
normal mammary cells. TFE could induce cell cycle arrest at G2/M phase, and the expression of cell cycle related proteins Cyclin
B1 and cdc2 were decreased, while p-cdc2 was increased. TFE could significantly increase the apoptosis rate of breast cancer
cells, and the expression of apoptotic protein Bad and Bax were increased, while the anti-apoptotic protein Bcl-2 was decreased.
TFV could induce autophagy in breast cancer cells, and the expression of autophagy related protein LC3-II increases, while the
expression of p62 decreases. TFE significantly inhibited the phosphorylation of PI3K and Akt. TFE inhibited tumor volume in
nude mice in vivo. CONCLUSION TFE inhibits the growth of breast cancer cells in vivo and in vitro by inhibiting the
PI3K/Akt signaling pathway, cell cycle arrest, inducing apoptosis and autophagy.

KEYWORDS: total flavonoids from Eupatorium lindleyanum DC.; breast cancer; cell cycle; apoptosis; autophagy
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Fig. 1 Inhibitory effect of TFE on the proliferation of breast
cancer cells and human normal breast epithelial cells
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Fig.2 Effects of TFE on cycle of breast cancer cell
Compared with blank control group(TFE 0 pg-mL"), VP<0.05, 2P<0.01.
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Fig. 3 Effect of TFE on expression of cell cycle-related protein in breast cancer cells

Compared with blank control group(TFE 0 ug-mL"), DP<0.05, 2P<0.01.
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Fig. 4 Effects of TFE on apoptosis of breast cancer cells
Compared with blank control group(TFE 0 ug-mL™"), DP<0.05, 2P<0.01.
TFE ¥ /ug'mL!
0 10 20 25 MCF-7
=~ . 7S X R4 (TFE 0 pgmL™)
Bel-2 [ - — 20 4 2 ¥ TFE 10 pg'mL™!
o B TFE 20 pgmL !
Bax | MR e - C s
LT
Bad [e—— =
= 0.5
GAPDH
e USESGe WSS 0
MCF-7 Bcl-2 Bax Bad
TFE ¥ /ug'mL!
) 10 2l 3.0 MDA-MB-231

Bol-2 [ R
R

| — —

Bax

Bad

GAPDH | Y W
MDA-MB-231 Bel-2
Bl 5 TFE LA 40 B & B A0 X & B Rk A B9 220
5525 UM BRZ(TFE 0 pg-mL-)AH K, DP<0.05, 2P<0.01,

Fig. 5 Effects of TFE on expression of apoptosis-related protein
Compared with blank control group(TFE 0 pug-mL"), "P<0.05, ?P<0.01.
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Fig. 6 Effect of TFE on autophagy of breast cancer cells
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Fig. 7 Effects of TFE on expression of autophagy-related
proteins in breast cancer cells

Compared with blank control group(TFE 0 pg-mL™"), "P<0.05, ?P<0.01.
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Fig. 8 Effects of TFE on the expression of PI3K/Akt signaling pathway

related proteins in breast cancer cells
Compared with blank control group(TFE 0 pug-mL™"), DP<0.05.
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Fig. 9 In vivo tumor suppressive effect of TFE

A—tumor volume growth of nude mice in each group during the drug

administration; B—tumor weight of nude mice in each group; Compared
with blank control group(TFE 0 mg-kg™"), VP<0.05.
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