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Abstract: This study aims to investigate the mechanism of Nereis active protease (NAP)-induced SPC-A-1 cell gpoptosis. The effedt of
NAP on the activity of SPC-A-1 cells was examined by MTT assay. Typical momhologic changes were observed in the SPC-A-1 cells by
inverted microscopy and AO/EB staining. The early-stage gpoptotic rate and membrane potential were detected using flow cytometry, and the
protein expressions of agpoptosis-related genes were examined via western blotting. The results showed that NAP significantly inhibited the
activity of SPC-A-1 cells in a time- and dose-dependent manner. The flow cytometry (FCM) studies revealed that the percentage of the
early-stage apoptotic SPC-A-1 cells that were treated with increasing concentrations of NAP for 24 h increased from 13.50% to 22.98%, and the
percentage of cells with decreased mitochondrial membrane potential increased from 12.59% to 25.28%. After treatment with 50 pg/mL NAP
for 24 h, the Bcl-2/Bax expression ratio relative to the control group increased by a factor of 6.05. The expression levels of Cyt-C,
Cleaved-caspase 9, Cleaved-caspase 3, and Cleaved-PARP relative to the control group significantly increased by a factor of 2.32, 3.07, 3.68,
and 1.36, respectively. In conclusion, NAP inducing apoptosis of SPC-A-1 cells by decreasing the expression of the anti-apoptatic protein Bcl-2
and upregulating the expression of Bax, thereby inducing the decrease of mitochondrial membrane potential which then promoting the transfer
of Cyt-C and activate the cascade of caspase family.

Key words: marine drugs; nereis; protease; anti-cancer; apoptosis

s HER: 2014-08-05
TR EREARFESE FHE (81273429); #TIARTEAEW (2011002003, 2010R50029, 2013003036) ; #iiT& BARISEE 7 (LY12620005,
LY12C20008) ; FAHLLUMRREITRIIE (2012021013, 2012023023); {E&ER@ifr: KEH (1989-), &, Wit4E, SEEHY. & FHEEAM; BMEE: TER

6



M EmBHL

Modern Food Science and Technology

2015, Vol.31, No.3

g 2 H Att: 5 b R A BE T 2 E AR R
Ve —,  HLoE R R e B IR, R
P RaRE , RS DR . HRTIIATT T R
RAGTRIFER, BRI INBSNAEE, (I8
oK T Y TS, AR R 2
O PR sk, SR (GRS T R
B, VR S0 I R A B T A TR
BARFT R 25 S SR . B
SRATHEPE L IR TR s 1R RV PN R 5 7T A
SEIE 207 2 B BRI A . R AR
W FEACTE TR B R 2 A R R

WERBTITIW, 28N, BekH, WEH,
TR, TR, T ZamT HARS AT
VHE, R EACRIR R R, K, ER AT
VO T AR AEE IR OB SR W 2, HASEE
Yo7y B B AR 2 i, X R ER
BN A B BRI R, AR R
IS 2 B YR PO BRI 4B Al R (1, %
JB T AR IS, 4T 29KD, ZHA N 44,
FOBIRAE 60°C, FUF 1R BRI WRAR £ 4 25 11 S P 4 1
JEAEFR, FOKIRIRR SR Ao BB BB SRR K
1y 560, IF IR DD TR AR 2R
573 40 B B4 L (B R 2
PEZE Il (Nereis active protease, NAP) S i 2 1
FH IIRFTERE . ARS8 ARG M35 (18 SPC-A-1 41
MORR NBIFFE0 %, MEE NAP Xf SPC-A-1 A=K (1]
BOUR, R S AT AR BT R
W, NS R 2 SR

1 M

11 #53HA

Vb A E M R R AR ORSE ER B AR
BHRAE, MTT. RPMI-1640 55923, Gibco A#); fiA
A1 (FBS), Bl U= A YFHE AR Annexin
V-FITC/PE A, i TUEAY); Bel-2. Bax.
Cyt-C. Caspase-9. Caspase-3. PARP Ji{k SHARE 7
A PESUVN RBAREEAMC T . (L 2B G R
WP, A S AEMEARGIR AT .

1.2 @tk

Nitifee SPC-A-1 21 IR T~ rhoRk e L e e
HIA S =A% AR A

13 PHE5EE

CF16RX IT 2 =il 2500l HAH LA A
fgbri%, 2 Bio-Rad 7] ; easy Cyte6 HT-2L it X4
fd, SEE Millipore AR ; CKX4 {8 B WHE,
OLYMPU A &]; BX2-FLB3 %% &%, OLYMPU
A A ; 500 Jif% % Pro-MicroScan CCD, H A&
OLYMPUS A #]; HLUk{X, & Bio-Rad; Fluor Chem
FC3 5 eiitg s &4, 3= Alpha A .

2 Fk
2.1 ik

SPC-A-1 4iffi#eft T 10% FBS. Mt (100
UmL H &% 100 UmL # 8 ) K1 RPMI-1640
Rigededh, BT 37 C. 5% CO,. 95%(1H A FE 41
NIRRT RIS TE: A A KRR R i 80%
i, $% 12 PIEL BRI TAL 1 0B 75

2.2 #EMLE A L e (MTT %)

¥ SPC-A- 141 i3 LL 4L 29110/ 48 i Hi A T-96
FLREFEC, FLEEFR 200 . VXTI ZH AT N2, 4.,
X HEZHO Lo/mLIKINAP, 1N Z52H NAP (1) 259 1 ERT 1
FHI ISR b, 5 58 25 2k FEAE AR 26 A 20% £190%
Z0al, 4r#IN30 pg/mL. 35 po/mL. 40 pg/mL. 45
po/mL. 50 pg/mLIINAP, [ERF B 61T, Sk
PETREEFR12 he 24 h, 36 haE, FRRGFRI BHLIMA N
PBS 180 L, MTTAW20 WL, W HE4 h&1I-53%,
DMSOiE& 4490 nmik, FEBFFMY e & FLoGE B
HA, HEFREIK. REEMHERIRAX W T: IR
(%) =[(} HEZLAME - 24 20 AME )/ 2 AfE] <100%.

23 GFIELMENERMELE

T 6 FLESF TR NN GIEER « 5 K B I 1 5 3
Fio B EZI )Y 10° NmL SPC-A-1 21 L i 5
TREFR PRI B, R FREFE 24 he FEs
IR, 4y HIIMAE 30 pg/mL. 40 pg/mL. 50 pg/mL
) NAP 35 R TRk 285 7%, FFRZ EIXT 4. 24 h
o, BIESMET FWE I A

24 AOIEB % K et WE M T A

YRR Heeb oy 4R 2.3, 24h 5, BUEEBET
FH 95%Z B[ 5E 30 min. B AO 1 EB %% 1 mg 73l i%
fitF 10 mL pH 7.2 ] PBS 220, #E51R S, B
WU, BEGORAE. USRI T 83 i B 50 L PBS
A8 PLAO/EB IR GV, A4 —THH R, 2R
B Mg,



M EmBHL

Modern Food Science and Technology

2015, Vol.31, No.3

25 AR a AT i AT E

SPC-A-1 41410 110° A 7E 25 mL (IRE5R5H
o, HEELES R 24 h JE N3 30 po/mL. 40 pg/mL
F150 pg/mL [ NAP [l FRIR 4R 83557, WAr s [ X)
HBAH . 4k2l 55 24 h 5, IR T-aGRE A E 7
AT IREEBRE AL, P04 I PBS & F4HHd, 1000
r/min &0 5 min. % E3E, M 1xAnnexin V &5 &)
400 L KATIR ). M5 i Annexin V-FITC 44,
VRA)JERDEHF E 15 min J5, FIIA 10 pL 19 PI, Ei
TAEREEERE 5 min J5id 200 HiEF, B TR 40
PCHATR I

2.6 U 3\ 40 BT 2 e i R AL Ak

YRl S AR 2.5, BEFR24 h, ANl
FL A SRR S RV AT . BRI,
JRRTH A AR 5 BRSO R, TR 3 mL PBS P& A
L5 YK, 1000 rimin 505 min, WCEZIH; BLS00 uL
1xncubation Buffer, /i1 pLi7JC-1; W HL500 pLifIC-1
TAERCE 40 2%, 3B 137 “C. 5% CO%4F THIZH
JfL 5% F4E TR B 20 min; 1500 r/min 2505 min - UEE 41
2, FH1xdncubation Buffer=ki#4iiil, HEWIK; &5
4 F 1dncubation Buffer &7 4515 F2H i 200 H i+,
BT A TR

2.7 Western Blotting 4 | & & & &

yMIRIE Koy BB 2.3, I RIPA(250 uL/50
mm*)+PMSF(10 uL/mL) J5 R ZW AT, vk 40 Z4A# 30
min. WCAELN AL AR, 12000 r/min 50> 10 min, HX
RIE R TR IE AR S SRR SR R
5 554k [ FREZE M 14 1 LU RS, 7K 5 min
J&, -80 ‘Cl#f7#&H. KH SDS-PAGE 7%, % i&sLi6
T B R LB A B AR Aa s BB FRE 8 25 L
2 PR AR S B, HUE 60 VUK 25 min J5
FEHRE 100 v, HIPK 90 min; FERL AR R B
HEIE PVDF i I, % 20%Tween-20 [#) TBST ¥
WEE 1 K5, K PVDF 2T 5% Agdikrt 4 C
P 2h; TBST 10 mL ¥ HEAR 2 ¥k, TBS 10 mL ¥
TP LU K I BT 1% BSA VIR o it — Bt (R
BB S IR ) IC4S, 4 CIFE Il
VEM SN 1% BSA I MRS (PR SR A Pl b
W= FERELLEIZIRBETD, 4 CRRFE 2 h
J&, Veli)E ECL 52, N Alpha fb2% R G TH
OO R . LA B-actin 1E A NS IR ELIE I
RO X B AT, BB DA P TR 25 AR A LU AR R

8

28 B

BT SIS I AT 3 AT AR, s‘?@ﬁ?ﬁz?}ﬁﬁﬁﬁ
SPSS 18.0 Guit#AF43AT AbFE, SEIGAE RLL x4s RoRno

3 HFR5VE

3.1 NAP st SPC-A-1 g i, 7& M 8 % v

120

= O12h
= 100F E24h . X
2 W36h L5
1
2 g0t . *
g *
£ 6of x %
g
2 ol g 1E
2
(=9
3 207
0
30 35 40 45 50

NAP concentration / (png/mL)
1 NAP X SPC-A-1 £H B3 AN 20
Fig.l The effect of NAP treatment on the proliferation of
SPC-A-1cells

ANEAE NAP 1EH JG Xt SPC-A-1 4 i 11 5
M4 1 B, 24 NAP B 30 po/mL 4 FH4H Y 12
hoif,  ZEREIEIE IRy 25.65%, WKEHINE 50
po/mL B, F2 0% 5] 86.09% , EHMHIRE K (1Cs)
4 39.50 pg/mL; BEEAE I R, 7R 24 h i),
ICs 4 36.12 pg/mL; /F F 36 hit), 1G5 4 32.33 pg/mLs
BEE NAP MR BGIAIE R (Rl a4, 045 2
HIE BT, S5 XHRAAM HA Seit-22 5 L (P<0.05).

32 BIERHMHETHELER

2 fEIE R THY SPC-A-1 4HAR, X400
Fig.2 SPC-A-1 cells uncer an inverted microscope, 400<
E: ARG, B30 gmL 42, C40 pg/mb 42, D 50
po/mL 48,
S5 2 iR, IEWALE) SPC-A-L A K R
U, AR, RSN . NAPER 24h )5,


http://www.bioon.com.cn/product/show_product.asp?id=145211

M EmBHL

Modern Food Science and Technology

2015, Vol.31, No.3

41 30 pg/mL 2H SPC-A-1 41 it B0 ] Bt K, %6
ERAGR, TR, B2 REFHE, M IS
s BRI 50 po/mL 4L H BT A% 4645 A R T )
TEA AR

3.3 AO/EB K A MEAER

3 SPC-A-1 ¢HAEALES, AO/EB 3, X200
Fig.3 The morphology of SPC-A-1 cells, AO/EB staining, 200x

E: A ZGATR4, B: 30pgmL 28, C: 40 pg/ml 4,
D: 50 pg/mL 48,

NAP {EH]-T- SPC-A-1 4111 24 h 5, 4Hlfa 4 AO/EB
et I T W B T A AR, SRR 4
R 3 frown, 15X R e B T 4n e 3, 4
JR/NYS, AR AR, iz A ) B aax
755 30 po/mL ZH 40 I R T A G, s
KRR AT ARk, MRS, H R
P WA 25 BE 3G, 50 py/mL 4 SRR T
A AN SR TR 4ERR B G 22, g R S ARIR
EUEL AR

3.4 R R AR 4

a 10+ Flot P02 gated on POLR1 b 10+ Flot P02 gated on POLR1
" Fo.00% 337% O Fors% 691
10 10
==
- IR = R
= 10 @ = 10 o
0F
4930 2017 2o — 13.50
. o
10 10¢ Wier 10 0
AnnexinV FITC A AnnexinV FITC B
€ g Plot Po2gated on POIR1 d | PlotP02gatcd on POLRI
" Fo.10% 2253 U Fooe% 19.06
10 10
- R2 >
= 0 4 o = 10 H— be 20
PR T £ S skl 535
! S o s ! RS
55.5: { 19.81% 57:90% | 22.98%

D223 PPN o L AN
10° 10' 10° 10° 10 e 10' 10° 10° 10

4 SPC-A-1 4fffl Annexin V-FITC/P1 X 24 h
Fig4 SPC-A-1 cells with Annexin V-FITC/PT staining for 24 h
E: oar RExtB4L, b: 30 wymL 48, ¢ 40 pymL 4,
d: 50 pg/mL 48,
WP 4 FiR, LLFITC AP BOGIE NS HUS A,

AnnexinV FITC D

MR 4 AN X AR R (LD, AARIEHYHM; 2
ERBR(L) , AREYIMA 4N 4 FRIR(LR), H
FUHRM T A ERIE (UR), i T e A SE 40
Mo MEHRT L, SRR ZHGH B AN AR TE LL X3,
A 4.93% [ BRPE 123, (HRLANEREE 1) NAP AE H
Ja, BT AREE 2, 2 NAP WKEIAE] 50
po/mL B, R TR A3 22.98% .

35 SPC-A-1 40 & kr (K BE e, £ i % Ak, 45

o

a , Plot P02, gated on POLR1 , Plot P02, gated on POLR1
0.15% 0.82%

§1.48%

F1,2-Heigh
= =
o
[
ik
‘%l
b
ko
- .
F1,2-Heigh
3 =

0.72% 2.82% 4.75% 12.95%
0 4 100 L .
10 10' 10: 10 10¢ 10° 10' 10° 10 10¢

FL 1-Height FL 1-Height
C | Plot P02, gated on POLRI d 10+ Plot P02, gated on POLRI
1 55% e T17% 67.02%
o

10 10
2 b
2 el Z w0
8" R a ! oR2

5.55% o L 1653% o0 [6:52% i L 2528%
10° 10" 10¢ 10 10* 1 10" 10¢ 10° 10
FL 1-Height FL 1-Height

5 SPC-A-1 HHBZAL (AR FR{LAVEEL 24 h
Fig5 Changes in the mitochondrial membrane potential of
SPC-A-1cells at 24 h

E:oa TESTRLL, b 0 pg/mL 48, c: 40 pg/ml 48, d:
50 pymL 48,

A NZRLARXS JC-1 Zek ) S T Ao iAk
IR EAT, 1EHI-IL T 1 SPC-A-1 4H IR bk Rt e
Arbbdss, RIMBAETO0. HauzRmfE, &
RN R el N P B S ARG [ o S e
FIFEAE, 4 NAP {EF SPC-A-1 41 24 h J5, FIFZk
RLAR TR ET Y IC-1 RSO , SR PR 24
PCRAH b A IR AL A2 . &l 5 B, A
o ERIR RN IR SRR IR FL AL BT 20
R A (BIIC-1 SREAELRRLARRE D, A SRR
AR IR HLAT PP AR 4R 1 23 22 (R JC- 1R
N A . IS5 R SR, 30 py/mL 4]
fili 12.95% 1) 40 S 4k (5% 0 (RIEFLALFE AL, 40
po/mL. 50 po/mL 20737 AT Ad 16.53% . 25.28%H] 4]
o 5 I i e

3.6 Western blotting 4% &

SPC-A-1 ZHBAA R ZH NAP 1EH] 24 h )5,
Bcl-2. Bax. Cyt-C. Cleaved-caspase 9. Cleaved-Caspase 3.
PARP ()8 F HLIk A& 4k RN &l 6 Bron. 4 Aphla

9



M EmBHL

Modern Food Science and Technology

2015, Vol.31, No.3

FRMGCRGHEAE 5 SRR ERKCF LA 7
Fii7n. Western blotting 255 b7, 50 pg/mL NAP ZH4H
Fir ) Bel2 g5 EFRIA KO0t FZH B B FE(IG, Bax
R EFEACF MR ER N, o0 I 25 B Bt
(P<0.05); Cyt-C. Cleaved-caspase 9. Cleaved-caspase 3
KPR R, AN RIEE ik B B2 2.32,
3.07. 3.681%; 50 g/mL NAP /£ 5, 4ifi+ PARP
EERIDERE, 1M Cleaved-PARP [¥)7KF- I H BLE 2
M b SRR —EIRE R NAP X CytC.
Cleaved-caspase 9. Cleaved-caspase 3. Bax /& Cleaved-
PARP /K- PIEAER EIRER, X Bel-2.
PARP & F 7K By I R 7R

NAP(ug/mL) 0 30 40 50
Bax - o T "=
Bcl-2 - - S

Cytochrhrome C - s o . -—
Cleaved-Caspase 9 ‘= D D -

Cleaved-Caspasc 3 — e D

PARP e GRS S— -
Cleaved-PARA — S ——
B-actin — — —

6 NAP {EFH SPC-A-1 £HfifS Bc|-2. Bax. Cytochrome C.
Cleaved—caspase 9. Cleaved-caspase 3 F PARP HIZE EH3RIA
Fig.6 Expression of Bd-2, Bax, Cyt-C, Cleaved-caspase 9,
Cleaved-caspase 3, and PARP proteinsin SPC-A-1 cells treated

with NAP for 24 h
7 -

6

(3]
T
h

Bax/Bcl-2 (relative intensity) &
s

0 30 40 50
NAP concentration / (ug/mL)
301

25F

20r

05F

Cytochrome (relative intensity)o-'

0'0 1 1 Il
0 30 40 50
NAP concentration / (ug/mL)

10

c 407 O Cleaved-caspase 9 *

E‘ 3.5 M Cleaved-caspase 3 «
£ 30+ :
] *
=1
= 25F
E 20f
o
= 15t
2
2 10F
<
O st
0.0 1 5 3 4

NAP concentration / (ug/mL)
1.6 -

O PARP * *
- M Cleaved-PARP

PARP (relative intensity) &

00 0 30 40 50

NAP concentration / (pg/mL)

7 NAP {ER] SPC-A-1 4R & EFENE BRIk R EE
Fig.7 The expression level of proteins related to apoptosis in
SPC-A-1cells treated with NAP for 24 h

7E: a: Bok2Bax bR T EE; b Cyt-C &AL ER
1=&@; ¢ Cleaved-Caspase 93 &4 4 ¥ TTER; d:
PARP. Cleaved-PARP & &4 2 b & A,

AL LAVSATEIEE ARG (NAP) JySEga bkl R
PR oo N ifed ok SPC-A-1 FIfE LS. MTT
5 R NAP X SPC-A-1 4t g B A BH S 3 41
HIVEFT, S0 7 AT I (e At . A5 B A
BiWLEEAT AC/EB et I 2251 NAP 111 J5 SPC-A-1 4
Ji EH IR TR TS AR A, T A AR A 45 R
F1 30 p/mL NAP A5 123k SPC-A-1 4 T 5] 2
LRI AL A, HL S TR AR AR 5 R o
BT 202 B IR S T T S G

P I R T e e R ) AR PP 4RI AT Y
7730, A RESNENE I IR ISk el i, Horp
PP TR AR T 2 B R N T RS NAP
753 SPC-A-1 AU T i IR IER T, 3R
fil@ 1L Western blotting F A MIAH ¢ 8 I RIA 1
o Bel-2 SRR 5 A VM RAT IR SRR 12K
FHEFWEAY, W, Bax ZHRHETIE A
P RS BERAR ML, R RIA A EE I, A
Cyt-C B 4fiu)si. HidH -t Bel2 AEPHLE Bax
RS T AR AL BRI NEL,  ATIFELE Cyt-C B
Bcl-2 1 Bax 18 ¥ bl — A sl i — 54X Cyt-C



M EmBHL

Modern Food Science and Technology

2015, Vol.31, No.3

YRR AT 5, BRI gap b Bel-2/Bax ELAR t e
TAET . 43 ERE 30 po/mL.y 40 py/mL J2 50
po/mL K NAP {EFG, Bax & IRIEAKF LT,
Bcl-2 & HI#RIA = R T, H Bax/Bel-2 thE 7+,
[Flf Cyt-C RIAR EE LT, #2275 NAP jiEid i Bax
HHEFE, T Bel-2 S EFKIE, Wi LA T Bax/Bel-2
B LU, fR0E Cyt-C B, M LIt 1 s tE4m i
PHT-AZ MR B

N RE TSR ER R, EARER
Cyt-C S5 T8 FEREeS 1 1(Apaf-1)25504 1 WD
HEFHILL 2:1 ELBIE kL Apaf-1/Cyt-C A4, I
fi Apaf-1 MG RAEAN, TERIHT/IME, BaitRE
RGN, B SEf T, bR
7 AL IDE R R (B Caspase 9, 3 25 S i NAP
{10354 T SR R, U BVE ALY Caspase 9 WU FiF
(K124 Caspase 3. WX H IR Caspase 3 Z&4HAEI T
U BT . TG Caspase 3 1] AR fi# ADP-
T 2 B A PARP) M, o AR D), 8
%/ IMATE] DNA K fRITEL, 7= AR TTHREA 1) DNA
TBHb. TRAINIER B PARP & /KPR, 1M
Cleaved-PARP 7K-F-i& 3% F k. KA NAP n] PLiEE {2
P9 R 2R R T AR A T Ui SRR IR B R T
1 TTTi55 5 SPC-A-1 41 A T

4 Z5p

WERIEEEAEE (NAP) AT L 240 SPC-A-1
YRR AE, 5 SANBE T, WTRIHUREIE Y Bax,
Bel-2 55 4 M T AH G BRI B 1 ARk K, AT EE
Cyt-C FIREIR T JHEIR B 1 S0 F 7 41 . Caspase 9
F A TAATE A Caspase 3, PARP i 2 fiiss 5 1
R TAS SiE s, RELES SPC-A-L 4T,
M NAP &7 AWM NI It I T2, R4k
NPLIREAERT S B AR T A SE SR TR BT F

BH LK

(11 FRHAR AR AH L i N EHG T RIBLR ). s R Bl 6 2%
£,2009,10:721-725
GUO Qi-sen. Current situation of medical treatment of
non-small cell lung cancer [J]. Chinese Journal of Cancer
Prevention and T reatment, 2009, 10: 721-725

[2] Takahashi T, Furukawa Yet al. Isolation and characterization of
four novel bioactive peptides from a polychaete annelid,
perinereis vancaurica [J]. Comp. Biochem. Physiol. C.
Pharmacol. Toxicol. Endocrinol., 1995, 110(3): 297-304

[81 Z&rvbdEEne X F LR B 2t YR A 25 AR

PEHFF[D]. H R R:,2008
LI qi. Purification, characerization and pharmacodynamic
activity of proteases and its isoenzyme from Nereisirens [D].
Jilin University, 2008

[4] 5535 FRVE L2 MR R (IRBASP N1 Stk BE AN (1 LN B4
20 ML (S BaE FE[D). R OK, 2012
GE xin. Experimental study of acidic serine protease ASPy; 0n
inhibition of acute myelocytic leukemia cell NB4 [D]. Jilin
University, 2012

[5] L R 22 U R B 1 I N\ 8 P B A 4 P K 56 22401
REfE AL T D] 5 Mok 27,2012
BO Qi-ging. A preliminary study on effect of Acidic Serine
Protease ASPy; on human chronic myeloid cell line K562 [D].
Jilin University, 2012

[6] Chio S, Lew KL, Xiao H, et al. D,L-Sulforgphane-induced cell
death in human prostate cancer cells is regulated by inhibitor of
apoptosis family proteins and Apaf-1 [J]. Carcinogenesis, 2007,
28(1): 151-162

[71 Matinou JC, Youle RJ. Mitochondria in apoptosis: Bcl-2
family ‘members and mitochondrial dynamics [J]. Dev. Cell,
2011, 21(1): 92-101

[8] ChenzQ,Jie X, Mo ZN. Curcumin inhibits growth, induces Gl
arrest and apoptosis on human prostatic stromal cells by
regulating Bcl-2/Bax [J]. Zhongguo Zhong Yao Za Zhi, 2008,
33(16): 2022-2025

[9] Liu W, Huang XF, Qi Q, et al. Asparanin A induces G(2)M cell
cycle arest and apoptosis in human hepatocellular carcinoma
HepG2 cells [J]. Biochem. Biophys. Res. Commun., 2009,
381(4): 700-705

[10] Xu X, Liu'Y, Wang L, et al. Gambogic acid induces apoptosis
by regulating the expression of Bax and Bcl-2 and enhancing
caspase-3 adtivity in human malignant melanoma A375 cells [J].
Int. J. Dermatol., 2009, 48(2): 186-192

[11] Bhattacharjee M, AcharyaS, Ghosh A, et al. Bax and Bid act in
synergy to bring about T11TS-mediated glioma apoptosis via
the release of mitochondrial cytochrome ¢ and subsequent
caspase activation [J]. Int. Immunol., 2008, 20(12): 1489-1505

[12] Liu HR, Peng XD, He HB, e al. Antiproliferative activity of
total sgponin of solanum lyratum thunb in hela cells by
inducing apoptosis [J]. Die Pharmazie, 2008, 63(11): 836-842

[13] Bressenot A, Marchal S, Bezdetnaya L, e al. Assessment of
Apoptosis by immunohistochemistry to active caspase-3, active
caspase-7.or cleaved PARP in monolayer cells, spheroid, and
subcutaneous xenografts of human carcinoma [J]. The Jounal of
Histochemistry and Cytochemistry, 2009, 57(4): 289-300

11



U ALY ST Modern Food Science and Technology 2015, \Vol.31, No.3

12



