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ABSTRACT Objective: To investigate the effect of neferine on the proliferation and apoptosis of breast cancer cell line MCF-7, and
to explore its possible mechanism. Methods: The human breast cancer cell line MCF-7 were cultured in vitro. CCK-8 assay was used to
detect the the anti-proliferation effect of different concentrations of neferine on MCF-7 cells. The supernatant of the cells was assayed for
lactate dehydrogenase content by Lactate dehydrogenase (LDH) kit (microplate assay). The effect of neferine on cancer cell cycle distri-
bution and apoptosis was analyzed by flow cytometry. The expression levels of mitochondrial apoptosis-related genes Bax and Bcl-2
were detected by Real-time PCR  (RT-PCR). Results: CCK-8 and LDH assay showed that neferine inhibited the proliferation and in-
creased the cytotoxicity of breast cancer cells in a time- and concentration-dependent manner. Flow cytometry showed that the average
apoptotic rates of MCF-7 under different concentrations of neferine were (15.44% 0.52), (18.81+ 2.24), (24.26+ 2.84), (36.90% 3.15),
(59.27+ 5.86), and its cell cycle arrested at Gy/G, phase. PCR detection indicated that the expression of pro-apoptotic protein Bax was in-
creased, and anti-apoptotic protein Bcl-2 was decreased in MCF-7 cells when treated with different concentrations of neferine. Conclusion:
Neferine inhibited the proliferation and increased the cytotoxicity of breast cancer cells in a time- and concentration-dependent manner,
leading to the cell cycle arresting at G/G,1 and promoting apoptosis of cancer cells. The activation of the mitochondrial apoptotic path-
way may be the anti-cancer mechanism of neferine.
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Table 1 LDH Test Kit Operation Procedure

Blank Standard Sample Control
Distilled Water (L) 25 5 5
2 mmol - L' Standard Liquid(uL) 25
Sample(p.L) 20 20
Buffer Solution(uL) 25 25 25 25
Coenzyme I (L) 5
Water bath for 15 min under 37 C
2,4-dinitrophenylhydrazine(.L) 25 25 25 25
Water bath for 15 min under 37 C
0.4 mol-L'NaOH (uL) 250 250 250 250

Mix at room temperature for 5 min and determine its absorbance

124 mXAMAGNEMRREEE  RA PURNase HLYL A6
219, B MCF-7 4 Fh T ALIRN B T 37°C, 5%
CO, M FAH TP B G35 24 h 24, Re A 58 2 G BE S L A
Nef g5 25k B2 4331 10, 20, 30, 40, 50 wmol - L', 4524 24h
J5 . VEIRANML, JA 1 mLO2S%EREN LS, BT B8 T,
1500 rpm 5.0 5 min J5WCHEANML, BRSO AR SR 1T
JMA 3 mL 4CHiA 1) PBS & B4 i, 1500 rpm 25.0> 5 min
% L. A 2mL 20 CHIVAH 75% 20, B2, 5 T -4
C KA R RN 12 )5 , 1500 rpm 2.0 5 min, 35 V598,
A 2 mL PBS BEUAIMT, 2505 B I, R 1 IR, A

100 pL PBS EEE AL, A 2 pL ¥ EH 1 mg-mL' [y
RNase A, F 37 CHEE 30 min, WEEEHJE, MA 100 uL (9
100 pg-mL' PLYL (A, ZIREOEY A 30 min, HJ5HS),
300 HFM, B, AR,

1.2.5 SmRXAMLMERABE T R Annexin V-FITC/PI %
YeyklsE AR T, BRI R0 MCF-7 44 5182 F 0 175
RN, TR FRM R 3% 24 h oAy R 4 52 A G RE IS, 23 3]
ST RIRIMR B Nef, 4524 24 h J5 , AN EDTA fygfg 1L, &
B0 1500 tpm 25,0 5 min, 3 W, BEEAME, A 1 mL 4C
VA1) 1x PBS H2 40, 1500 rpm B5.0> 5 min BEEAMI 1 7K,
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FF bW . FiAT 300 wl 7Y 1% Binding Buffer F 241, fA 5
L 9 Annexin V-FITC {R25))5 , #, S iIF F 1S min, BFH5E
R, E EALET 5 min ZE4A 5 wL (% PLIRAJ 6, FALAT,
Ml 200 pL A9 1% Binding Buffer,

1.2.6 LR ESE PCRRT-PCREMBXREFAWRIEZE  HUE

KR4 MCF-7 RIS 515 R0 FRALARIN, Frai o 4z B
J5 O3 I T AL B Nef, 4525 24 h )5, ] Trizol SR B IE4H
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Table 2 Real-time PCR primers

Gene Name Sequence(5>3")
sense 5'-CCCTTTTCTACTTTGCCAGCA-3'
Homo Bax
antisense 5'-GGAGTCTCACCCAACCACCC -3'
sense 5'- CATGTGTGTGGAGAGCGTCAAC -3'
Homo Bcl-2
antisense 5'- CTTCAGAGACAGCCAGGAGAAATC -3'
sense 5-TGGTATCGTGGAAGGACTCA-3'
GAPDH
antisense 5-CCAGTAGAGGCAGGGATGAT-3'
% 3 RT-PCR KA % 2.2 YBAEEFE T LDH 5514 Rl
Table 3 RT-PCR reaction system 20 F 35 W LDH AN A SFE A Nef ¥ B2 A 14 A i m
Component Vol (ul) [ 9 A, AR5 05 2 LDH MR B 1 43 LU AN W o, 2 BT 400
SYBR Premix Ex Taq Il (2 x ) 12,5 BEPENEOR, DLIE 2, X b2 SRR B Nef 4 20l MCF-7 40 1)
F primer 1.0 AR A TR
R primer 1.0 _
E:’ 100 -- 12h
cDNA template 2.0 g so - 24h
DEPC-Treated Water 8.5 g 60 e
Final Con. 25 E 40
=
2 20
13 Gt an s
-3

Ka A L] SPSS20.0 ZEit il TR I K b
HE2E(xt s)FIR, LSD-t K HL A P ZH 45, il B TR 3R 05 224
MriRel 2 H LA, P<<0.05 AN 2257 BT Siit =2 e

2 &R
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Fig.1 Inhibitory effect of neferine on cell proliferation in vitro
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Fig.3 Effect of neferine on the apoptotic rate of breast cancer MCF-7

Note: **P<0.01, vs. control.
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Fig.4 Effect of neferine on breast cancer MCF-7 cell cycle distribution
Note: *P<0.05, **P<0.01, vs. control.
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Table 4 The expression levels of Bax, Bcl-2

Nef(jumol-L") Bax Bcl-2
0 0.298+ 0.025 0.813+ 0.076
10 0.480+ 0.020* 0.618+ 0.025**
20 0.618+ 0.027** 0.532+ 0.054**
30 0.789+ 0.078** 0.501+ 0.020**
40 0.866% 0.069** 0.307+ 0.038**
50 1.047+ 0.079** 0.194+ 0.024**
Note: *P<0.05, **P<0.01, vs. control.
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Fig.5 Effect of neferine on the expression of apoptosis associated genes Bax, Bcl-2in breast cancer MCF-7 cell
Note: *P<0.05, **P<0.01, vs. control.
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