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[ Abstract | Objective: To investigate the effects of Ypsilandra thibetica 16 (YB16) extracted from the
Ypsilandra thibetica on proliferation and apoptosis of human prostate cancer cells PC-3, and explore its mechanism.
Method: PC-3 cells were cultured in wvitro and treated with different concentrations of YB16 (0.125 ~ 16
pmol-L "), The effects of YBI6 on PC-3 cytotoxicity were detected by (4, 5-dimethyl-2-thiazolyl )-2,
5-diphenyl-2-H-tetrazolium bromide ( MTT ) assay, and the cell morphology was observed by phase contrast
microscope. Acridine orange ( AO) staining and flow cytometry were used to detect the apoptosis of PC-3 cells

induced by YB16. Reverse-transcription polymerase chain reaction ( RT-PCR) was used to detect the mRNA
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expression levels of B-cell lymphoma 2 gene ( Becl-2), B-cell lymphoma 2 gene-xl ( Bel-xl), Bel-2 associated X
protein (Bax), and cysteinyl aspartate specific proteinase-3 ( Caspase-3) of PC-3 cells, and Western blot was
used to detect the protein expression levels of Bel-2, Bel-xlI, Bax and cleaved-Caspase-3. Result; YB16 could
significantly inhibit the growth of PC-3 cells in a dose-dependent manner ( P <0.05). YB16 could promote PC-3
cells apoptosis, and PC-3 cells had obvious characteristic apoptosis changes in the observation under phase contrast
microscope and AO staining. YB16 could reduce the mRNA and protein expression levels of Bel-2, Bel-xl, but
increase the mRNA and protein expression levels of Bax, Caspase-3 (P <0.05). Conclusion: YB16 can inhibit
PC-3 cells proliferation, and induce apoptosis obviously. YB16 has a potential antitumor value, and its mechanism
may be associated with promoting Caspase-3 expression.

[ Key words | steroidal saponin YB16; prostate cancer; PC-3 cells; apoptosis; B-cell lymphoma 2 gene
(Bel-2) ; B-cell lymphoma 2 gene-xl ( Bel-xl); Bel-2 associated X protein ( Bax); cysteinyl aspartate specific

proteinase-3 ( Caspase-3)
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Fig.1 Chemical structure of compound YB16
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1.3 3 RMPI 1640 85573 (£ [F Gibeo 24 H], AMAFHE R = (A —Awn )/ (Asim — Az ) x100%

it 8115293 ) ; it 2F 1L (FBS, B M W = F WA
FRA ]S 150215) 5 BEWE §E (MTT, £ [F Sigma 23
Al b5 141119 ) 5 Bk P9 BE (PT), % B % TR
(RNase A, V2 = KWF5E BT, #5358 €C1052) 50y
e (AO) Yt iat 5] & (db s i e A kB A H)
b5 BHO0213) 5 &1 RNA # B3k 5 Trizol 135 4% -
PCR(RT-PCR) i 7] & , DNA marker ( Jt 50 X A4z fk
BHE AL 5 20 5 #m1805, #J8221) 3 B bk [ 41
MugE -2 (Bel-2) , B 40 i ik [ 98 -x1 ( Bel-x1) , Bel-2 #H
XK X (Bax) , 2 bk 2 B8 25 [ i -3 ( Caspase-3) 5]
Y (LA TAEY) TR AL 5158 930331448) 5
Bel-2, Bel-xl, Bax, # 1§ % Caspase-3 ( cleaved-
Caspase-3) Hi #4 ( 22 [ Bioworld 2 &, it 5 43 51 Ky
CB36131,CL36131,CA36131,CJ3636131) ;8-Wl3h &
[ ( B-actin ) 41 & ( L i 3 = K #F 5% fr, #it 5
AF0003 ) 5 HoAh i FH AR 700 35 A 43 B 4

1.4 {¢#% CTI4RD # & & =% %k & 0 WL,
MSCI1. 2 &I # % T /E &, Model 311 %! CO, %5 32 48
(Z£[# Thermo Forma 2\ 7] ) ; Eclipse Ti-FL % {3 & AH
7 B EE , Eclipse Ti-FL K% 5% 8] & W 8% ( H A
Nikon 7% #] ) ; Epies-XL A 3 20 4 fd AL ( 3£ =
Beckman 22 &) ) ; Bio-Tek ELX800 %I £ 1) g lifF #n {3 ,
MyCycler %I PCR ¥~ 9 4% , Mini-PROTEAN I 5 5 %
[ B Pk , Mini-PROT EAN % #1 % % %5 ( 3¢ [ Bio-Rad
73 ) ) 5 Alphalmager Mini #Y &8 ¢ 15 AR iR & 58 (3£
B R 328 1), DYCP-31DN 78 B Yk A3 S A 26 A0 2%
(e i —AUERT ) .

2 FHiE

2.1 4iffasssR PC-3 AL BERS 37 T % 5% a4
M, 100 kU« L~" 75 % %£,100 mg- L' 4 5 £ 1Y
1640 FrFe sk 75 37 C 5% CO, ¥ 5% . 1%
3~4 B HMA KA EEIF IR 5 .

2.2 dfEAERIEIR I O AR K B PC-3 40
i, LA 7 x 10° A/ FL 40 M 4 Fl T 96 LIS 5% 4, 15 3%
24 h 252, SCRGA AR A 5% G4 1T ) 1640
Wige i, 2 MOS0 45 2 8% YB16 i B Bl A [F] vk
B, L&k BE Rl 0.125,0.25,0.5,1,2,4,8,
16 pmol - L~" A 4115 & 3 A E 1L, AW & 25 (4l
kLEREFE 24 he il A MTT % 20 pl,37 CIHHE
4 hjg, % b, &L A 5L WA ( DMSO) 150
pL, #EEIK PR 10 min, TEEAR AL 490 nm i K ik
B GEE A O .
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2.3 AWML PC3 4 A= K B Xk H A K
Jo, VAR R 4 x 107 AS/mL, BT 12 LR, 55
724 h )5 A0 4y A L4, YBL6 41 (AR 4 MTT
I AE H G YB16 X PC-3 40 i AE K 410 1 79 A ok
LB E YB16 &y JE N 0.75,1.5,3 pmol-L_] ), 5
FUMARG IR TN R 259, 55 9% 24 h )5, # 20 f &
T DR R,

2.4 AO et ZMAEAHARIA] 2.3 0, 8555 24 h )5,
INAARE W E YB16 9, &L i A 2 57 &2 ¥k B2y
30 mg-L ™' AO Je a3 10 wL, #6310 min, &
T 90 W B W2,

2.5 W guMAAG I PC-3 4i U dE T BOR AR K
BN, SR T 6 FLEF MR ,7 x 10° A/FL, 4l 2
Py ab ¥R IR 2.3 350 UHEVEFH 24 b i PC-3 41, 70%
CPERE RS, 4 CORAF . KTl 28 W R 8 22 vh ik
(PBS) Pe¥Ja , A PT YL 0. 5 mL,37 “C oGk E
30 min, Az B 7E U0 2 40 B A B (& B K 488 nm)
RIS
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R SCER gr2H 25 T B lE 2.3 1, AR 2 YBI6
AbFE 24 h iy PC-3 40, 4105 RNA i $2 JF 3 4%
S eDNA % IR0 B 5 R A7 108 4% s U, PCR 7
B 10 pmol - L7 E3514 1 wL, 10 pmol - L' F
WEEIY 1 pL, im A ¢cDNA 2.5 uL,2 x Taq Mastermix
12.5 pL, Mz H,0 & 25 pL, 519%F5 =Yk
B BRI S5 WL 1, PCR =¥ 1. 5% Bl
WEGE R HL UK, 40 B S I AR & 58 2R 47 K 2B 1Y
57 B mRNA A XF 3% 35 & DL H #) £ /GAPDH
LR,

2.7 E G E T (Western blot) #5 il Bel-2,
Bel-xl, Bax, Cleaved-Caspase-3 & H & & UK &E 4
JL, FH 48 B 24 A K 80 L vk 24 f#% 1 h,12 000 x g fI%
B0 20 min, Y HE 3. 48 Bio-Rad L4728
R JE, 10% 43 B 5 5% W 48 ik i 17 SDS-PAGE
MK G, 5% IR Wik 30041 2 h, —4T (1: 1 000)
4 CHFRE &, PBST YEfE 3 Ik, HK 10 min, DI
PUM B (1:5 000) Ji & 2 h J5,PBST ¥E¥% 3 W,
A ECLALH], W52, 5%, Hifid 5.

2.8 Giitseabs SR SPSS 19.0 #4748t 404 .
THREE DL & =5 FRoR, 41 9 P Lb 3R L SNK &%
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Table 1 Primers sequence
EiRY] gl Bk TEIR /A K /bp
Bel-2 5'-TATTGTGGCTGCACTTGCTC-3’ 55 °C,30 s 32 281
5'-GGCCTCTCTTGCGGAGTATT-3’
Bel-xl 5'-GGAGCTGGTGGTTGACTTTCT-3’ 56.5 °C,30 s 32 379
5'-CCGGAAGAGTTCATTCACTAC-3’
Bax 5'-GGGCTGGACATTGGACTTC-3’ 57.5 C,30 s 32 246
5'-TAGGGTCAGAGGGTCATCAA-3’
Caspase-3 5'-TTGATGCGTGATGTTTCTA-3’ 56.5 C,30 s 32 223
5"-CAATGCCACAGTCCAGTTC-3’
GAPDH 5’-GCCACATCGCTCAGACAC-3’ - - 610
5’-CATCACGCCACAGTTTCC-3"
3 £R
3.1 YBI6 Xt 4iMi/E KMEN B E S HA K

#,0.5 ~16 pmol-L™'YB16 T 4l fil 24 h, % PC-3
YA AR R B A d/E I (P <0.05,P <0.01),4
YB16 ¥ Ji 35 %) 16 pumol - L™" B, 41l g 3% 7 B &8 F
R, JOF BHA — 5 0y 700 i ROk, A o A R T,
YB16 X} PC-3 40 1 19 > B i & (1C, ) K
3.91 wmol - L™" K ¥ MTT 5286 45 5, DL F 52 46 Bt
0.75,1.5,3 pmol-L™'3 Nk, WE2,

#z2 YB16 Xt PC3 AR MFEIMER (2 5,0 =3)
Table 2 Effect of YB16 on proliferation of PC-3 cells(x +s,n =3)

M WE/pmol - L~ Aygo iR/ %
25 0.53 £0. 16 0
Ybl6 0.125 0.50 +0. 11 5.43
0.25 0.48 £0. 09 9.81
0.5 0.46 +0. 12" 13. 84
1 0.44 £0. 12" 18.27
2 0.37 0. 15% 31.43
4 0.25 +0.10% 53.78
8 0.19 £0.07% 64.23
16 0.13 £0.01% 75. 68

FHEAMA R P <0.05,2 P<0.01,

3.2 YBI16 X PC3 4iffi/E Kz YBI6 4b B
PC-3 4 i) , Bl 5 750 5 A9 39, AR R Tk 2.
TR ERAS /N AR TE A 0] 32 4 3 2, 20 i A T

A ZWER AT DL T/MA R dk b, =
4 PC-3 AL S e, WL 2.
3.3 YBI6 T PC3 MMM TIREMNLE =1

21 PC-3 4 AO Jefa J5 , 40 Il Y2 i 2% 2, 20 A
Y1, 40 M 45 A T W s 25 YBl6 Ab S, M 5 24

A.Z5 4 ;B. YB16 0.75 pumol L' 41 ;C. YBI6 1.5 pmol-L ™" 41;D.
YB16 3 wmol-L™"4{ (& 3 ~5 [d])

B2 YB16 Xt PC-3 40 R ¥ 25 5 & W ({8] & W50, x 200)

Fig.2 Effect of YB16 on cell morphology of PC-3 cells ( inverted

microscope , X 200)

VA B ) S, T AL A RS S R M Az A A0 B A e £ T
T e gy, A, AR B 5 20 A% R AL, vT LR A
o s BURR M . WL 3

3.4 YBI16 X} PC-3 M T-M5 0 YB16 Xf PC-
3L IR 24 b J5, 5 FA E, YB16 (0.75,
1.5,3 wmol » L™") £ 40 Mg ¥4 1= R W & T1 &5 (P <
0.01), %M YBI6 fe kT PC3 iU T-. 5
YB16(0.75 pmol-L™") 2H H %, YB16(1.5,3 wmol-
L) AT- R EF (P <0.05,P <0.01),
W3,

3.5 YBI6 %I PC-3 4 ffi Bcl-2, Belxl, Bax,
Caspase-3 mRNA £k Sa5HAHE,YB16
(0.75,1.5,3 pmol - L™") kb FE AR L 24 h J5, &% 41
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YB16(0.75 wmol-L™") #H lb %, YB16 (3 wmol - L7 ")
20 Bel-2, Bel-xl 3% [H 6 35 T %, Bax, Caspase-3 & ik
FFH(P<0.05,P<0.01), WK 4,34,
GAPDH 610 bp
Bel-2 281 bp
A B

GAPDH 610 bp
Bel-x1 379 bp
GAPDH 610 bp
Bax 246 bp
GAPDH 610 bp
¢ D Caspase-3 223 bp
B3 YBI16 3t PC-3 4H/E T MM (AO0, x200) A B C D
Fig.3 Effect of YB16 on apoptosis of PC-3 cells( AO, x200) B4 YB16 X PC-3 41 Bel-2, Bel-xl, Bax, Caspase-3 mRNA % %

ik

3 YBI16 3t PC-3 AT IR x+s,n=3
& *f PC-3 MAATHIR I (v 5,0 ) Fig.4 Effect of YB16 on mRNA expression levels of Bcl-2, Bel-x1,

Table 3 Effect of YB16 on PC-3 cells apoptosis rate(x +s,n =3) Bax, and Caspase-3 in PC-3 cells

257 W B/ wmol - L™ T35/ %

- _ 5 2+1.35 3.6 YBI6 X} PC-3 4 }{d cleaved-Caspase-3, Bcl-2,

Yb16 0.75 15.9£2.17" Bel-xl,Bax & I RA MW 525 HA L, YBI6
L5 25.8 £2. 812 (0.75,1.5,3 wmol+ L™") 4b 8 PC-3 ZH i1 24 h 7,
3 38.4 +£1.91"% Bel-2, Bel-xl & [ 38 i85 F f%, Bax, cleaved-Caspase-3

o H A4 &Y P<0.01;155 YB16(0.75 pmol- L") 41 H EHFREET(P<0.01), 5 YBI6(0.75 pmol -
H7 P <0.01. L7 )4 e, YBI6/(3 pmol - L) 41 Bel2, Bel-xl
Bel-2, Bel-xl mRNA % ik F i (P < 0.01), Bax, (£ E FRE (P <0.05,P <0.01) ;Bax, cleaved-
Caspase-3 mRNA R £ X EFE FH(P<0.01), 5 Caspase3 FEHFE X B E FTF(P<0.01), WK S5,

#& 4 YBI16 3t PC-3 4Hff Bel-2,Bel-xl, Bax, Caspase-3 mRNA /K ER M (x +5,n=3)
Table 4 Effect of YB16 on mRNA expression levels of Bcl-2, Bcel-xl, Bax and Caspase-3 in PC-3 cells(x +s,n =3)

e e B/ wmol - 1! Bel-2/GAPDH Bel-xI/GAPDH Bax/GAPDH Caspase-3/GAPDH

251 - 0.316 0. 006 0.618 +0. 008 0.34 £0. 005 0.421 0. 008

YB16 0.75 0.269 +0.007" 0.564 0. 006" 0.396 £0.007" 0.585 £0.007"
1.5 0.258 +0.009" 0.539 +0.007"% 0. 445 £0. 005" 0.593 0. 008"
3 0.224 £0. 006" 0.389 £0.008"" 0.502 0. 008" 0.637 £0. 006"

VR 5 A (LB P <0.01535 YBI6(0.75 pmol-L™") 44 P <0.05,% P <0.01(H 5 i) .

0.0" 0.0

: 1.2: .g y Bax cleaved-Caspase-3 Bcl-2 - - * 26 kDa
£ 101 - : 3,6) _ I
3; o 8' Z % 12 2,4) § Belx1 S 26 kDa
2 24 g 2 10 ] §
Z 067 é g 08 Bax | - W 21kDa
=] 0 4: é % 0.6
g g 2 i § cleaved-Caspase-3 NN * P2
2 5 Z .
m 02] 7 S 2{UE

] é ; | % % § [-actin s ——— 43 kDa

A

A B CD A B CD A B CD A B C A B C D

v}

5 YBI16 3t PC-3 ZHff Bel-2,Bcl-xl, Bax, cleaved-Caspase-3 EH /K ERIEHEM (x £5,n=3)
Fig.5 Effect of YB16 on protein expression levels of Bcl-2, Bcl-xl,Bax, and cleaved-Caspase-3 in PC-3 cells(x +s,n=3)
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4 g P8 T 2R AR R S T Y R L, g A Y R

e e ARG EREZ —, 280" E
MR ), 2 N RAET- S — KR EH, PCa 2B
PR UL 0 G g, ARk, B TR AN O LA
P2 s, PCa 1Y K 5 28 78 T 4F Of 522 B0 4 2 PR ikt
W R P BB . AT R RE (IR T
B2 AT ROT A BT L E B EVE T X AL A
FE B K o IR 24y rb 42 B 0 e 988 i 43 B ek 2
FEAEIAIT PR RS M AR A . T X
B B TP RGE H A BRN /NS R A FE R T R
(R 25 ) H, R ok TR B 25 ) R R Ok B
w1 TR 2h R A RS UR B N ek T 2
rh T R A AR Ay B ke BH L e e 8 A
B, A 98 RE IR 97 SR AR B0 254, 6 TR 25 4
(A BIE & RN IR BRI R L E R, B PR R,
AR LA IR R e & A
RO EL A R BT R AR . nT O v 2 3 M A
JE R R B9 7 5

SR 0 s OB S e S A — 2%
Wi, F 8010 TR & Sy b B B AR T
BRI S8 AR Y . 1 T O BB IE S e 2k (€27
M E) MR REEST, T ZAETE
BiRL HARMZ SR, PR R, SRR HFE
e R s ke EE R Y SR
ARG YB16 JE N E A RMEY T PR
HUA3 85 1 65 R 2 4, A mT e LA oo v o, A 28
BCAHUIME 258 . SLH R MTT 3, A 246
A S ek T8 5 1 1 v LA T P L O R ¢
MBI LA R R W, YBI6 7F 0. 125 ~ 16
pmol - L ™" Xt PC-3 4l Jifg 35 5 410 il A= 4 A A, 9 4
KRG Y 50 AR O R, WS A B
25,07 UL YBI16 fEfd PC-3 40 A 4 B0 T % 78 % i
A5 5 MTT k85 AW &, ESE YB16 1l {2 i PC-3
200 i O T A 9

AR 2E e 2 4 B 0 T T O 24 4 B T T
Pt 2 —  PLAE N —Fh %) DNA e 0 (i 41 Jifg % Y
3R H 40 R TR I, A R o 3 4
(LB 2 3 A A58 174 240 JR S AT 7= A 21 o . AR S
FH PTG 0 R0, 25 (AL Al i 8 1% 5. 15% |, Wi &
YBI16 ¥ 3 (34 0, 200 Jif Ay O 1 R B G T, R
04 38.4% ,F B YBl16 i F e UF T PC-3 41 Y
T,

Bel-2 3 PR 52 15 A 435 U8 7~ 9 i L (] ( Bel-2, Bel-
x1 &) F T {2 i £ X (Bax, Bad 45 ) o Bel-2 S 4 iy

F1 T 90 o) 200 P T, AR S A A L A Bel-2 iR
54 B T RE B9I6 YT o Bel-xl R EL AT 30 461 20 At 94
TR 76 8 e B b B9 AR T3 2 H 98 . Bax
J& T UE T I, Bax 335 Th R RE A 40 M 9 T
Bax/Bel-2 40 & A I T- 1) C#E R & Caspase-3
I L T AR P i S AT 4 T 2 — , cleaved-
Caspase-3 T AE A ME I T — D EHE S F B,
K, cleaved-Caspase-3 #% 1A Jy & — > H A W T 10
BITHLE RS AE R SR YBI6 B F I Bel-2,
Bel-x1 FEF AN H ) K 38 , fE i Bax, Caspase-3 & [K
FEE H RIS, ATREZ YB16 i PCa AT, &
FEPUIh IR VE A EZE ML Z — .

HARA ST RS2 YB16 Xt A PC-3 41l A4 @
A G G AR A PR T AR T, R Y BEAE BT PCa
AL T LB AR A, H YB16 H bR 4 AL i 4% & 7
T, PCayRESERAET —RINE 0T, 41
WAE S IS A J 8 S PCa KA K BAE BEHLH =2
—o BFFEER], Wat {5 538 # , Notch {5 5 i & Fl 22
ZLR AL R O (MAPK) {5 5l % 5 PCa 1Y &
RN R A AL RO BOR AR A 4
— R A S Z— o R Y BT 38 E
LHELZH) YBI6 57, JF R AR S5, IR R 4T PCa
T ROFIAE FH AL 38 A 1% 2 TAE,
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