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Study on promotion of A549 cells apoptosis by steroid saponin YB16 of Ypsilandra
thibetica and its mechanism

ZHAO Zhen-dong" %, XIA Li"?, YANG Bing-wei" ?, DENG Xiao-ying'*?, DUAN Qi'**
1. Guangdong Food and Drug Vocational College, Guangzhou 510520, China
2. Engineering Center for Protection and Utilization of Herbal Medicinal Resources in South China, Guangzhou 510520, China

Abstract: Objective To observe the effects of steroidal saponin YB16 of Ypsilandra thibetica on cell apoptosis of A549 human lung
cancer cells, and explore the mechanism of apoptosis. Methods Cells were cultured in vitro and treated with different concentration of
YB16; The proliferation of A549 cells was examined by MTT method; Cells fluorescence changes of A549 were examined by acridine
orange (AO) and JC-1 staining; PI, Annexin V-FITC/PI double staining, and JC-1 staining were examined by flow cytometry.
Intracellular level of reactive oxygen (ROS) was determined by DCFH-DA assay, the expression of YB16 on apoptosis-related proteins
was examined by Western blotting. Results Steroidal saponin YB16 of Y. thibetica could inhibit A549 cells growth significantly with
dose-effect relationship (P < 0.05); With the increasing of drug concentration, cell morphology changed significantly compared with
the control group; Cell apoptosis rate increased with the different concentration of YB16 (P < 0.05); Mitochondrial membrane
potential decreased significantly; ROS level of cells was increased with a significant difference (P < 0.05). Apoptotic protein, such as
Bcl-2 expression of anti-apoptotic protein, was decreased, and the expression of pro-apoptotic protein Bax and cleaved caspase-3 was
increased treated by YB16 after 24 h (P < 0.05). Conclusion Steroidal saponin YB16 of Y. thibetica could inhibit the cell
proliferation, reduce the mitochondrial membrane potential, enhance ROS level of A549 cells, and promote apoptosis. Therefore, it has
a good anti-tumor activity.
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RigRdErh, 4 37 C. 5% CO, Bi A h i 5%, 4% 3~
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2.2 {MBRIBTEHDG LG

HOHA K AS49 418, ERTHA 5% FBS
() RPMI 1640 523, 4105 %l 6 X 10* 4>/mL,
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Buffer 740/, A 5 pL Y Annexin V-FITC Ji&
AJREG, FIRIFE 15 mins FHLET S min FEIIA 5 pL
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RS T 40 R B SR T A B
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¥ 12 000 r/min 250 20 min, /PNOREL B . EE
4 Bio-Rad VEE )G, WAHAMMEET 30 g
FE, 10% BT 5%k 4 i1 T SDS-PAGE HL
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B YB16 ML B IN, T A0 i3/ FH 2 5
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3.2 YBI16 ¥ A549 A KRS, ATHIS N

{5 BB PSS, 0 AL gl MRS LR,
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1 YB16 X} A549 {REIEEINHEIER (X £5,n=6)
Fig.1 Effect of YB16 on proliferation of A549 cells (X *£s,n=6)

pagiist YB16 1 pmol-L™

YB162 pmol-L™"

TG, o WA I T, RN AT 5,
AU DR B 4R . BIBUIRGE R, w] L
T4 R i 2 (0 2 4t ) RIS
T4 RS FOIGaEIt 2B ERRD, WK 3.
3.3 ERYRREARAEN YB16 3 A549 4AREE T8I S0
3.3.1 PIEn YBI6 fEH] A549 40l 24 h J&, %)
M4 A549 ZHHIIT-% 8 (0.621+0.23) %, YBI16
1. 2. 4 pmol/L A4 T2 (5.92£1.09) %.
(21.67£1.85) %Al (38.76+2.64) %, HxIHE41tt
i, B BFEMZES (P<0.05. 0.01). 7] i, YBI16
WEMRHET AS49 AT, WK 4.

2 YBI16 ¥ A549 AR ASHIEZN
Fig.2 Effect of YB16 on morphology of A549 cells
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3 AO/EB N FEIE YB16 X A549 4RARAT RIS
Fig. 3 Effect of YB16 on apoptosis of A549 cells by AO/EB fluorescence staining
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Fig. 4 Effect of YB16 on apoptosis of A549 measured by flow cytometry (PI staining)
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Fig. 5 Effect of YB16 on apoptosis of A549 measured by flow cytometry (Annexin V-FITC method)
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Fig. 6 Effect of YB16 on mitochondrial membrane potential of AS49 by JC-1 staining measured by fluorescence microscopy

pagiist YB16 1 pmol-L™ YB16 2 pmol-L™ YB16 4 pmol-L™

Lo 10° 10° 10°
2 [10% 104 107} 10,
on

£ 1hon 1 1 15
< 10 10 10
4

o 10" 10"} 10 104

0 10° 10 10* 10° 0 10° 10 10° 10° 0 10° 10' 10° 10° 0 10° 10' 10> 10°

JC-1 Green mo

& 7

nomer

FRMAIME JC-1 L E3EEN YB16 X A549 ZH A% & 51 B 2200

Fig. 7 Effect of YB16 on mitochondrial membrane potential of A549 by JC-1 staining measured by flow cytometry
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T4 YB16 (1. 2. 4 umol/L) T-¥i 24 h 5, &4l
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Caspase-3 EHFTIZHIE NN
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Fig. 8 Effect of YB16 on ROS levels of A549 cells measured

by flow cytometry
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%= 1 YBI16 £4H Bcl-2. Bax. cleaved-Caspase-3 EARIAKTLLER (X £s,n=3)

Table 1 Comparison of YB16 on protein expression levels of Bcl-2, Bax, cleaved-Caspase-3 in each group (X £s, n=3)

2H 51 &/ (umol- L™ Bax/B-actin cleaved-Caspase-3/B-actin Bcl-2/B-actin
X I — 0.71240.012 0.431+0.016 0.667+0.017
YBI16 1 0.710%0.019 0.481+0.018" 0.53340.009™
2 0.767+0.022" 0.755+0.008™ 0.486+0.015"
4 0.986+0.016" 0.806+0.015™ 0.47740.010"
Lt i "P<0.05 "P<0.01
*P<0.05 “P<0.01 vs control group
Bel-2 26 000 K, SULRE TR, )N B S A S,
HUA L B0 ROS AT/ S48UL MR B . ROS 1

Bax | . 21000

-

cleaved-Caspase-3 R R 17 000

B-actin - — W Wy 43 000

tof 1 2 4
YB16/(pmol-L™")

9 YBI16 % A549 ZHffl Bel-2. Bax. cleaved-Caspase-3
EAFRIEMFNE

Fig. 9 Effect of YB16 on protein expression of Bcl-2, Bax,
and cleaved-Caspase-3 of A549 cells
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TSRSy, IR B R 2™ . BEAERT Y
FW, Y ST SRR AU TE, X Rk
S JHFIRE ORGSR LRI S 40 M ) 1 R AT 1
YEINL, ASzut gk B GoR, YBI16 fig i A549
MM, APEEFIREABOCR: Wil AO et
PI. Annexin V-FITC/PI ¥ %%, SEi64h KN YB16
REM B AS49 4RI T, B 250U BE 1A 38 i,
AS549 41 I TR T TR

H T HEBUESE YB16 K A549 4RI T
YER, SR S A B 4 R X 40 (SR A I
JC-1 Yty Jo 2bor R B e AT PR AR 4K o ST AR A A5
mir, JC-1 AR LRI T, JTERERG Y™
LT BRI, JC-1 ANAESREEAE L b R 1 3
J, BB JC-1 DR, PR ARZR O SOG. JC-1 M
LB IO EI AR, AR T A —
AMEIFERRTT. ROS F 4R 7ol R T, b

2 BRI AT 5 G P U B A v i, &
F Ca ANA NN (025 C BT, f 205 Caspase-3
SUERAMIT:: IRAT AR, S IR A V)
% DNA #5455, e P -1 e 4n i
W PTG PR W A IS, 7GR ROS M
FEAIC, 29 ROS &5 IEF 41 MRETIN,  GEX e 4i
WA RAFRGER, TR PhIe 2590t
FUE Rz Y I, YRR 2
A E NSRBI, B AR A
o R R R T R R AR ) ROS &, L
PUMBIER S ROS BIRAHK . ARSI 45 R IR,
YB16 1EH] A549 4t i, X HEZH 40 i KA o (. 5¢
S, T YB16 HEF A ] W E AR, X
SR ES Y R E NI VA S T 2 (AP = w iU g
FREAE YB16 FIHEL (114 i B 2 =, RSk T4k
PR LA R N B . YB16 JRAET I AS549 41 i P 1)
ROS &THe, HesflE4lr) ROS BT R
AL, YB16 HUMys/E S 2 bR B rL AL BRI . 41
f ) ROS &34 i .

Bel-2 FiEE AR TR, HEFEE
PEER, W& E (Bel-2. Bel-xL.
Bel-XS 48). {2 1:8 1 (Bax. Bak. Bid. Bad.
Bim 55). HH, Bel-2 AN EEPUATE, Bax
g T A 1 YRR Y Bel-2
/DI, Bax JEEER G, BERRACLRAAE LY
JALTE T BB G I, AT R C BB
AW, MG Caspase-9 FF )8 s iR T-15
SR, Caspase-3 A A0 Y T3 R v O )
AT 4 ¥ 2 — KW B iE B Caspase-3
(cleaved-Caspase-3) T A/ENAMIT - — N EES
b, AWFSG R BN, YB16 fEFHAN AS49
M5, Bel-2 FRIA NP, Bax KikHiHN, Caspase-3
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WG, cleaved-Caspase-3 R IAHE I, Hi bR
YB16 il 4% Bel-2 8, iGERRARTI T @42,
BT

ASZIGUESE T YB16 Xt AS49 41 HAT skl 1
BA - AR B TR R, A Y SR A 4
LT ST . YB16 ReTH s AS49 4L ROS 7K
F, BRAK AS49 S RiARIEE LA, (H YB16 $L
bR A AL R IR p5S3-ROS. Notch. 22545
WAL A (MAPKD 1 Wnt 285 Sk 55 T
JiIRE () R A A, R R SR T )

Bt L K F 2 F IR AL FE 2% P1 LA T AR
KR FH!
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