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Study on the apoptotic mechanisms of human breast cancer MCF-7 cells
induced by total saponins of Ornithogalum caudatum ait.
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Abstract : To investigate the molecular mechanism of apoptosis of human breast cancer MCF-7 cells induced by total saponins
of Ornithogalum caudatum Ait (OCA-TS) ,MTT assay was used to detect the inhibitory effect of OCA-TS on the proliferation
of MCF-7 cells and the changes of apoptosis morphology , membrane potential and apoptosis related protein content were ob-
served. The results showed that OCA-TS could significantly inhibit the proliferation of human breast cancer MCF-7 cells (1Cs,
was 93.17 g/mL) ,and the cells showed typical apoptotic morphology under electron microscopy. The results of flow cytometry
showed that 48 hours after mca-7 cells were treated with different concentrations of OCA-TS,there was no significant change

in mitochondrial membrane potential , Ca**

concentration and Cyt-C expression level ;the activities of Caspase-8 and Caspase-
3 were significantly increased, but the activities of Caspase-12 were not significantly changed, and the expression levels of
Fas, FasL and FADD protein were significantly increased by Western blot. In conclusion, the apoptosis of MCF-7 cells induced
by OCA-TS may be realized by activating death receptor pathway rather than by mitochondrial pathway and endoplasmic retic-
ulum pathway.
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Fig. 1 The anti-proliferative effect

of OCA-TS on the MCF-7 cells
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2 OCA-TS 3¢ A ZLARHEE MCF-7 40 B iR L5 #9220 (1000 x )
Fig. 2 Effect of OCA-TS on the morphological appearance of MCF-7 cells (1000 x )
E: (a) MCF-7 4Hffi%s X HRZH 5 ()50 peg/mL OCA-TS 4bFE MCF-7 21 48 h; (¢)50 pg/mL HCPT 4b ¥ MCF-7 4iffg 48 h, Note:(a) Control;
(b) MCF-7 cells were treated with 50 pwg/mL OCA-TS for 48 h; (c¢) MCF-7 cells were treated with 5 pg/mL HCPT for 48 h.
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Fig. 3 Effect of OCA-TS on the apoptotic rates of MCF-7 cells ( X s ,n=3
1 : () MCF-7 4125 (A% BBZH 5 (b)5 wg/mL OCA-TS ¥ MCF-7 40l ; (¢)50 pg/mL OCA-TS 4b# MCF-7 4l ; (d)100 pg/mL OCA-TS kb
H MCF-7 4 ; (e)5 pg/mL HCPT 4b¥ MCF-7 4iifi{d. Note:(a) Control;(b) 5 wg/mL OCA-TS treated MCF-7 cell; (¢) 50 wg/mL OCA-TS
treated MCF-7 cell; (d) 100 wg/mL OCA-TS treated MCF-7 cell;(e) 5 pwg/mL HCPT treated MCF-7 cell.

2y AU ER VR il 2 S T N O P 0.36)% .(63.20 £0.75) % H1(68. 13 £0.25) % , 5
#M1,25.50,100 pg/mL ¥ B () OCA-TS {1 MCF-  BAPEXSIRZL (68.40 £0. 17) % M7 7 ISt 38
7 A HE 48 hJa, LRI R B AL O (69. 77 = (P >0.05), HCPT 4140 i £ ki {4 B L A2
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(27.63 £1.95) % , WEMLTHIEXT LA (P <0.01)
%1 OCA-TS 3¢ MCF-7 AHLAT- MM ( x +5 ,n=3)
Table 1  Effects of OCA-TS on the apoptotic rate of MCF-7 cells( X s ,n=3)

415 W FITC* /Pl FITC* /PI* FITC /PI TR
Group Concentration (wg/mL)  LR(%) UR(% ) LL(%) Apoptosis( % )
23 4% Control - 2.45£1.05 3.29 +0.58 91.99 +0.73 5.74 £0.47
FEHRTTAET BE T OCA-TS 25 6.86£1.39**  9.10+0.30*" 81.46+0.41"* 15.96+1.69""
50 10.61£0.51"*  10.13+1.27**  76.27 £1.30** 20.64 +1.78**
100 12.97+0.20** 17.73+1.92** 66.58 £1.33** 30.6+1.05**
FRIEZ G HCPT 5 12.76 £0.54**  14.27 =1.44** 70.82£0.23** 27.03 £0.90* *

52 P RA R, * " P < 0.01, FF,
Note : Compared with control, * * P < 0.01 ,the same below.
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B4  OCA-TS Xt A ZLRRHE MCF-7 40 B2k i s B v £z 4 5 0
Fig. 4 Effect of OCA-TS on mitochondrial transmebrane potential of MCF-7 cells
1 : (a) MCF-7 4Hiff12s FAXTBEZH 5 (b)5 pg/mL OCA-TS fb 3 MCF-7 41l ; (¢)50 pg/mlL OCA-TS 4b3# MCF-7 4fififi; (d) 100 wg/mL OCA-TS 4b
P MCF-7 4 fifd; (e)5 wg/mL HCPT 4b38 MCF-7 4ffl, Note:(a) Control; (b) 5 pg/mL OCA-TS treated MCF-7 cell; (¢) 50 pg/mL OCA-TS
treated MCF-7 cell; (d) 100 pg/mL OCA-TS treated MCF-7 cell;(e) 5 pg/mL HCPT treated MCF-7 cell.

F2  OCA-TS Xt MCF-7 ARAZAI AR EE AL Cyt-C BRI (x5 ,n=3)
Table 2 Effect of OCA-TS on mitochondrial transmebrane potential and Cyt-C in MCF-7 cells( X s ,n=3)

- e A B Gy B
é o Concentration Mitochondrial transmebrane Expression of Cyt-C protein
Toup (pg/mL) potential (% ) (%)
25 A% HRZH Control - 68.40 +£0.17 50.72 £1.40
25 69.77 £0.36 97.91+1.79" "
PRI 475 B2 1 OCA-TS 50 63.20 £0.75 49.61 £2.52
100 68.13 £0.25 51.65+1.17

HRE B HCPT 5 27.63+1.95" " 51.43 £1.48
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OCA-TS X MCF-7 4iijifi Cyt-C FiASLIR 45 A0
K2R, AU R OCA-TS 1 MCF-7 4ii ity
48 h J5 , 4L Cyt-C Rk /K- 5 B PR X R 2H A
ZRTGgit L (P>0.05),

3.4 OCA-TS Xt MCF-7 40 Caspase-3 Caspase-8 .,
Caspase-12 jE RIS
SEHAE RN 3 s . AR EE B OCA-TS E

T MCF-7 40 g 48 h J5, 4 Jfl 4 Caspase-3
Caspase-8 (17 15 2 Tty , HL2 — 7 0957 52 4O
P ;71 OCA-TS £ 25 25 4L 41 il N Caspase-12 B 5L
SRIE A AN A B W 255 (P >0.05),
PEXS HEH AN A Y Caspase-12 12650 w35 5 T
2 HXFIRA (P <0.01),

#£3 OCA-TS 3t NZLBRJE MCF-7 4l Caspase-3 , Caspase-8  Caspase-12 & 14 B 5501 ( Xt ,n=3)
Table 3 Effect of OCA-TS on the activity of Caspase-3,Caspase-8 ,Caspase-12 in MCF-7 cells ( X s ,n=3)

bidlh=s Caspase-3 7 }J Caspase-8 {f /1 Caspase-12 (Y JLH# )
20531
P Dose Caspase-3 Caspase-8 Caspase-12
Toup (pg/mL) activity (% ) activity (% ) ( Fluorescence intensity )
25 FI%HHEZH Control - - - 5816.31 £331.27
BRE W HCPT 5 631.82 1714.29 7480.70 £732.04 " ¢
JRARJTAET MR OCA - TS 25 146. 88 348.15 5932.05 +394.29
50 301.58 685.19 5884.98 £322.59
100 598.52 1238. 62 5915.58 £340.73

3.5 OCA-TS 3t MCF-7 40Ha Ca** ik E RIS
STEGAE RN 4 s, BFSTAS R, N Ek
£ OCA-TS /£ MCF-7 411 48 h J5 , 4iffL /N Ca® "

W5 DX IR i 22 R R g2 E (P >
0.05).

F 4 OCA-TS 3¢ MCF-7 R M$5 B FRERIMM( x £5 ,n=3)
Table 4 Effects of OCA-TS on the concentration of[ Ca’* ] in the MCF-7 cells ( Xt ,n=3)

5 W IR [ Ca** 181k (FELIRIE)
- ” Concentration Cell number Variation of[ Ca®* ]
Group : .
(pg/mL) (n) (fluorescent intensity)
25 X B2 Control - 20 7.97 £0.35
FRILF A, HCPT 5 20 28.66 £1.77* "
FEIRJTAEST BT OCA - TS 25 20 8.91 +0.50
50 20 9.26 £0.47
100 20 9.32£1.03

3.6 OCA-TS 3t MCF-7 4HA@ Fas,FasL 1 FADD &
SE3eN:b-A

SR ZE R WA 5, B 6 fros, AR EE R OCA-
TS YER T MCF-7 4 ffd 48 h J5,MCF-7 4 ffi Py Fas.,
FasL Fll FADD 7 [ K5 ¥ B 338 hn, 5 %) B2 A
I, ZREAGIE L (P <0.01),
4 iTig54R
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BT AT R 5 R 2AyT Y o (B E AT G A
RIRTT 259, 2 B AR 3 IR T 255 9K 02 I
TR I FERRZ — o IWRIRAWH Kbl

I8 AR TG M) BT — BRI SR S A . AR AF
FERW, PRI T AR A IR SR R R, LR IR
TTAETE MR 2 0 7 U3 4775 I o F T i 2L
e TR S A RS 1) PP 2y o WFTE R B Y R
S H AR B 2 — % Z R i A R B R
S A o R A R A A AT R T

OCA-TS Xf T J8 2 Jfl HepG-2 U T= B9 52 Wi, % B

OCA-TS 0] [ A HepG-2 4 it £k i 44 55 ey 437, | 3
Cyt-C ) R kK-, T+ 5 Caspase-3 1 il 15 P,
AT 3E 1 7 SR RAR R 4215 S AP HepG-2, i
FERIFGE OCA-TS 417 il LA g 200 Ja 134 B S i S R T 4
FA R AL A2 % B8 OCA-TS 7555 MCF-7 4iijifd
T BT R E I R R AR e, HEAT T
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(5pug/mL) (100 pg/mL) (50 pg/mL) (25 pg/mL)

B5 OCA-TS xf NZLBR#E MCF-7 4HBf Fas FasL 0
FADD ]| B RiAH 0
Fig. 5 Effect of OCA-TS on the expressions of Fas,
FasL and FADD proteins in MCF-7 cells
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B 6 OCA-TS 3t AZLAR#E MCF-7 4iff
Fas FasL &1 FADD & B R X K200
Fig. 6 Effect of OCA-TS on the expression of Fas,
FasL. and FADD proteins in MCF-7 cells
5 AXRA R, * P < 0.01, Note:Compared with
control, * " P < 0.01.
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BHPE X B2 HCPT 230 B 525 5 (P <0.01) '
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