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Inductive effect of Cortex Periplocae extract on apoptosis

of human gastric cancer cells BGC-823
SHAN Bao-en, LI Jun-xin, ZHANG Jing
( Hebei Key Laboratory of Gene Diagnosis, Prophylaxis, and Therapy, Research Center, The Fourth Hospital
of Hebei Medical University, Shijiazhuang 050011, China)

Abstract: Objective To study the inductive effect of Cortex Periplocae extract (CPE) on apoptosis of
human gastric cancer cells BGC-823 and its mechanism. Methods The cell morphology and super-mi-
crostructural changes of apoptosis were analysed by Giemsa staining and electric microscope, respectively.
The BGC-823 apoptosis ratio, cell cycles, and changes of apoptosis in DNA level were studied by Flow Cy-.
tometry and agarose gel electrophoresis. The genes mRNA and protein expression of apoptosis-related
genes bcl-2, bax, and survivin were studied by RT-PCR and immunology cell chemistry method. Results
After treatment with CPE, BGC-823 cells showed some typical morphologic features and super-microstruc-
tural changes of apoptosis. DNA agarose gel electrophoresis showed characteristic “DNA ladder” pattern.
Most BGC-823 cells were arrested at G,/M phase. Some typical subdiploid peaks before G,/G, phase were
observed. The apoptotic rate of BGC-823 was 18. 9% after 250 pg/mL CPE treated for 48 h. The gene
mRNA and protein expression of bel-2 and survivin were inhibited by CPE, whereas that of bax was up-
regulated. CPE could enhance the life span of Sy, bearing mice in a dose-dependent manner. Conclusion
CPE can inhibit the tumor growth by arresting the BGC-823 cell cycle at G,/M phase and inducing BGC-
823 apoptosis. Its mechanism is related to the inhibition on gene mRNA and protein expression of bcl-2
and survivin, and enhancement of those of bax.
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WMREMEKBERY (Cortex Periplocae extract,
CPE) Hiff iy E FIVLHI, ALK X CPE 53 AH
R BGC-823 FT-#4T THE%.

1 #REHE

1.1 BB 4 M bk R HC % 5% - A B % 40 Bk BGC-
823 A ZERFE, F RPMI 1640 5 ¥ (& 10%
FmE FEEMETES 100U/mL), BT 37
CBMBE.5% COKM T 85 . 540 M AT
AERBE,H 0.25% BEABIE 4N, Hank' s
R WG, VA AR B A 40 B VR B .

1.2 B3 45 BALB/c MR, Z %, M,
6~8 JEARE, W B E P A0 B R K s B B sh Y B
FFT,FANIES 5 :SCXK & 2000,

1.3 CPE #i#& - FMEWELZEN PAT G, &BF
TEMRFELGHMZELE. RBRENEL 5¢ F
100 mL ZBKFEWSR, BREHR 1 h, XA
2 (Nippon Millipore A ®]) i3 /GHIAE 5.0%
(4% 50 mg/mL) CPE, 2 2 3% & ik 4
#r.CPE F&(FEZ ) 2005 F iR —FAnE.

1.4 FEEBERN:MTT HEE Sigma 2= s
SDS % Biotec 24 87 & s B 4 MLiE AL M 0=
HFABFH;RPMI 1640 HFBRMBEEAB N
Gibco N Bl =i, EHE K. B JEW . EDTA . B Z
% .RT-PCR BEM I EEZEY T RN A= &;
200 bp DNA ladder AR EAY TR A A& R
A bel-2 BREEHIE . RIIA bax BRREGIK. A
FAKBERNENNCZ P LAY TRAR =5
i survivin Pitk i EE MD /A & #t; Giemsa 2
BE R,

1.5 ZARE AT

1.5.1 HRATHESESW KA Giemsa
B, BGC-823 4 (5X10°/mL) &k 50 mL £
TR MALRERKEN TN 250,
125 # 62.5 pg/mL CPE, & 37 C.5% CO, &3
RS 48 h J5,H 0.25% BEABHLKESK
HERBRSE R BT, UBERPEBEE 30 min,
Giemsa Y Ye 8 15 min, BRK MY, BFE L2
BHETREHRIE ST, '

1.5.2 HIMBMEMS - HHRAERE,37 C
B 48h 52 2.5% R_BRTEE,1% #ERJEE
B BRLERK MIBEE.  BHT A, 2BRIE
WArERANELE, BHERE (HEAHRMYAH
H—7500 &) SRE I8 =40 I Y B IR 454 .

1.5.3 WM -FEAERL,37 C ¥

FF A8 h, INEHM, AT K 70% ZEREEHM,
PBS ¥t 3 K, AL % DNase ) RNA F & PI, =
R R 30 min, AR KX AL (E BD 2 A
FACS Calibur) J Single histogram statistic 43 #f ‘
B E 4 MR DNA 224k

1.5.4 DNA HUBHSER AWK F LEHR,. £
Hank's W¥ER, DA B HRBHERBIFMA 10%
SDS MEHM K (BREKE 100 mg/L),55 C
K 3 h, RHE &AM Tris-HCL fRAMEB, 2
B4 ‘C.12 000 r/min B.[» 20 min, BB FEW
PSP Tris-HCL 4001 B A L0553 00BE (24 ¢ 1)
HEME. RREBFEBRMEEBRLKIEM 1/10
A NaAc HiiJE DNA, A 70% ZEW®ERENA
VLY, AEB T ki@ DNA, B DNA 5B ER
5,F 1.5% HUEWEGR S (5 EB &R % 5X
107°), 76 80 V B E T MLk 30 min, FEER MG &
% (% E Image /A7) Fotodyne) 434t DNA &7 .,
1.6 bel-2.bax F survivin mRNA F 5k 8417
BGC-823 #iMfl (5X10°/mL) &¥W 1 mL, N AZJE
Bk E R 250 pg/mL CPE,37 C ¥3F 48 h, REH
Jfi 3% Trizol A HHFARBEHG M RNA, 3#
7T RT-PCR ¥4, 9" 7™ % 1.5% HAEHESERH
vk o LA Gel-pro €40 B 84 X i 9 3% mRNA
HHEEREIERON. &5 (LBEYIEK
ARFEERAAAB FHEREYT HEMHERE L.
% 1 bcl-2.bax 1 survivin 3| FE R H PCR ¥ H&H

Table 1 Sequence of bcl-2, bax, and survivin primers

and conditions of PCR amplification

BAR oK
ERAK L2 B/C /b
bel-2L2] 5'-CGACTTCGCCGAGATGTCCAGCCAG-3 65 388
5'-ACTTGTGGCCCAGATAGGCACCCAG-3'
bax(33 5'-GGCCCACCAGCTCTGAGCAGA-3 63 417
5"-GCCACGTGGGCGTCCCAAAGT-3'
survivint  5'-CGGCATGGGTGCCCCGACGTTG-3' 62 447

5'-TTGAGGCCTCTGGCCGGAGC-3'
Bactin(®)  5'-ATCTGGCACCACACCTTCTACAATGAGCTGCG-3' 60 838
5-CGTCATACTCCTGCTTGCTGATCCACATCTGC-3'

1.7 bel-2,bax F survivin HEHAFEFEK . A
AbFER 1.6 ,37 C B 48 h B IR 1~2
WHRBERR TRIEA T, 95% B4 C B
30 min, ZIE T A 0. 3% i EEHBIERMER 30
min (F LARE B N P M S BB A TE 44D . 10%
£ 1M E A 20 min, 2 B MHL bel-2.bax M sur-
vivin ik (—#H0),4 C 3%, H PBS whik 3 K1
MEEREA-TEABER (AURIESE i
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£),9% % 30 min,PBS ¥t 3 W, I ABMR AR IC
BN A E,DAB BB B 15~20 min; FK
JaHAREYRE 5 min, EHBAEH B . Rt
FAIE®EMmERARE — ik, £ B, bel-2
M bax %7 F 40 M 5 A0 40 R, survivin & 6L F 4
RS, ARLEEFBCIERENEE. XE
THERER S MRERE HEHEEARLE,

1.8 CPE 3t S0 8 /I BUA 728 BB 0 - WU EE Siso
M, EEAMR K E R 5X10°5/mL, MRAEBE T
RWEEE . BR/AREM 0.2mL, 24h 5, LK

SYIBENL N 5 H, 2 H4 ig EFEK 0. 2mL/10 -

g, FAMEXTBRA ig BFBEBERE 10 g/ke, KRA KA 5
% ig CPE 2.5,1.25.,0. 625 g/kg, %% ig 10d,i0
SR E PR A ERE,

ERERE= (CRATYFENE = AHAFYFE
B 1)) /25 [ 40 57 9 77 ¥ B ] X 100 %
1.9 SZit2AB. MALTKRHESR 6 K HER
z+s FR, R SPSS 10. 0 B4 B #A1T40#7
HEFERETRE ¢ fi%; M XM KA Spearman
PR L
2 &R
2.1 CPE A% BGC-823 AR ER TS
LB CPE AR . BIEEHMET A
W BGC-823 i & £ W T- MBS %L B Y K
BVR R0, U8 T 48 B th B B 0 5 T X PR A
MMAEKRIT, ARER, FRED, ARERA T
W, % Giemsa 3 ,CPE 1E i B 40 L ZE 62 B4
BT AR ARER . BECARYS, &
Yy G LR, B A R R B SR, OF B
254 5 B v B N T A R A AR A 4R R L B 4
BESM, M BHAHAREZELIRE JESEWHE,
BR MREREHS, BLENI N, BHEET
(K 5 000~ 20 000 %) W] I, 5C 5o 40 40 o 1 FL 48
INEBBRA BT RS2 AR
E.ELETRRERE A TEEER AETHE
T AMEREREY AR A0S I8 E B
B4 08 W T /MA L T X R 2 40 B SR 0 4 M O T AR 1
ZEH AR 4k (I RED .
2.2 CPE % BGC-823 #ifi A =R Zm .CPE &
¥ 48 h #) BGC-823 411, % Ui =0 40 M % 53 # » 7€
DNA H 7 E# G304 [y i 20 B 2 0 40 A oA o e,
W% CPE REWREMMEIMARATEHE LF, 2
FEKBER., GRIE 2, ‘
2.3 CPE Xt BGC-823 41l ff & i i) & i . & CPE

Ab#E 48 h ) BGC-823 41 i i 40 M B 8 & £ B B AF

(R 2),G./M HAMEHBIEE, G /G AL

ERETHE. ZRARERE G,/M #.

2.4 CPE#SHMMAT A RIAE DNA KF .4

DNA Z¥E R a kG, % MA MM DNA 72 fL K

WA — KB &M% CPE B4 DNA H

AR RREEKE (B D).

# 2 CPE 3 BGC-823 4 MU/ =% 4 fu A 1
&M G+ts, n=6)
Table 2 Effect of CPE on apoptotic rate and cell

cycles of BGC-823 (x+s, n=6)

w3 o/ HERAR/ % i
(pg e mL™1)  Go/Gy S G2/M /%

HR - 55.6+7.2 23.14£5.6 21.3%£5.7  0.8940.25

CPE 250 48.5+6.4* % 22.4£3.3 29.1£5.0** 18.9+0.71* *

125 50.1+3.1*
62.5  53.9%4.5*

Sxt AR, *P<0.05 **P<0.01
*P<0.05 **P<0.01 vs control group
Marker

22.6+4.5 27.3+£4.8* 16.74+0.55**
23.1+£4.4 23.0£3.8*  7.64+0.62**

1~3-62.5, pg/mL CPE 8 4-xtH4
1—3-62. 5, 125, 250 pg/mL CPE group 4-control group
B 1 BGC-823 4k DNA 355 ¥ & ik W ik B 3t

Fig.1 Agarose gel electrophoretogram
of BGC-823 cells DNA

2.5 CPE ¥ BGC-823 40} bel-2.bax fl sur-
vivin mRNA # % ik: K% CPE fE i #) BGC-823
LAY bel-2.bax #l survivin mRNA # E{E (bel-
2/B-actin, bax/B-actin 1 survivin/B-actin) 4 | K
0.722+0.335,0.22440.120,0. 649+0. 320; i &
250 pg/mL CPE fE i J5,BGC-823 40 #Y bel-2.
bax #1 survivin mRNA # IE &4 %K 0.127 +
0.219.0. 645+0. 240,0.159+0. 160, CPE YR )5
KL/ bel-2 F survivin FFREKFHBKTF
Xt 40 (P<<0.01), T bax £ H Rk KFHE
BFXEBH (P<0.01),

2.6 CPE X BGC-823 4} bcl-2,bax 1 survivin
FEHREBKFHZW.CPE ERHIF BGC-823 #
R e 3] L B4R 8 e B0k, {HR CPE fEFE I A
bel-2 # survivin & B RZK VW BEX AR,
M bax BHRXKFEHBHEM. FRME 3.
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2.7 CPE X S B/ R AEFF B % 0 . CPE A
BB IER Sooff /D RAEFH HRLE 4.
% 3 CPE %} BGC-823 fffl bel-2.bax 1 survivin
BAREHKW Gts, n=6)
Table 3 Effect of CPE on protein expression of bel-2, bax,
and survivin in BGC-823 cells (x+s, n=6)

o/ BEORBMEAR/Y%
#a A
(pgemL™1) bel-2 bax survivin
pug: - 88.32+9.28 29.83+7.54 93.5447.65
CPE 250 43.5546.77" * 91.334+9.18* * 48.17+8.56"~

SxEAE. **P<o.01
** P<C0. 01 s control group
F4 CPE X S,BM/NREGHNYM xts, n=6)
Table 4 Effect of CPE on life span of S

bearing mice (x+s, n=6)

R ME/(geke™)  EFH/A ERERE/Y
pog:l - 16+3 —
CPE 2.5 272> 68.75+6.9*
1. 25 2443" 50.00+5.8*
0. 625 18+5 12.5042. 3
BB 10 2543~ 56.2546. 4"

X RALLE . - P<0.05
* P<<0. 05 vs control group

3 itig

LB REN, FMERRY (CPE) fEAF
BGC-823 #iff5 , "\l F A A £ R MR KF T
BB KBS WA, RSN, RS,
REm B ARE, pOTRSE FEMS, LK
TRETREFAE BEHEARURFAT/MIERE.
U 2 A0 AN T 45 R B R, CPE YRt 4 i,
DNA HFE EAT W G a7 & 30 B A 4 il
W G, AT AR T L TR AA 18.9%.

Mg R AR R R A R B D B, I B TR R
AR RV DL Bt B RAA B Rk B AR5 , T 5 A By
HM A #IAE L. CPE BB B W BGC-823 41/
[ G/M MR BHEE., G/M HH
LR AT G IR A HITESEE,
DAY E 27 R 7L IR G 30 BB i) A5 LA 4k 2k 58 B 40 M o
N AREEE G/M #BELERT. ZHYIERATH
[ B E— E R RN L% AR G./M P A,
MERE G/M BARETS ., AREATHNEE
A A0 AE 2 20 A% P9 BR 4 P9 VD BB TS AL K DNA
SR /MEZEY O, #ZA DNA B, B R
180~200 bp BREHMBER A B. ALBERER,
CPE fEFJ5,BGC-823 418 DNA 3y ¥ Bk Ji i Uk
SRR PR,

J#5T CPE S AR T Al A LR A5

T CPE fEFi#ii /G BGC-823 4}l bel-2.bax F sur-
vivin REMERRENENK., bel-2 ERHRE—F
Mo R B, B AL T 4RO MR B P9 iR R R
U EEMMRASA R RE, BARATERY.
bax #H 4% —fAHXT 4 FHRER 21 000 WEH
B, BT bel-2 RIER G . REBWARRE S 4
5 bel-2 AMME/EAMR, TRMESARATS . &
RAR MR T HI T BE R B BIE FE TN B F cas-
pases " B i 2 AF 40 i OB B L S RARA R C
B 0 B T /N o F 4 R o A B T,
survivin Z& F & — 437 & 280 40 M 0 o 4 i B
A HEEMEAREACHHEA (n-
hibitor of apoptosis protein, IAP) XM R, £
—F MR E . survivin R TR R TG
VAR, MEL RSB ANAR N REBB A
EWE HEFRCAREAMTEZ ALMBEAATHE
B FE B0 survivin 3E of M H caspase-3
caspase-7,{f & 43 B, Nl caspase & H B#IE
O, R4 R 8% ,CPE £ J5,BGC-823 41
Bl B bel-2 F1 survivin mRNA FiE W 2, 1 bax
mRNA Rk ; RS R B, bel-2 #
survivin & AR B bax BEREHE MW, HEK
B FE KRR

RSB T CPE X/ (ENER
M RIZ A WIEM, BiR i CPE X 48 K
WR R AR AR A, £ 80 CPE ST IE % 40 M JC ) il
el (REREFZRPRER, BALER) .

KT i#—HIESE CPE Bk A HLRe R 1R , A 52
RIRHR T CPE Xt Siaofif i/ RA AR e . 45
$R CPE B EK Sl /MRAFH, BER
AREKRBYE. R P NEHARE/DREFHADE
K, 5SMBRHAMKERBE MEANEH 5X BAHL
BRERBE.

ALK 45 R R, CPE i 8 41 BGC-823
MR, FHESH T G/M H:ER M EAN
AT, HHLH AT 88 Bl a2 F 8 bel A survivin EH
MEAMEZE, LA bax REMEARBRELHR
(93X S 1 W 3 — 2B B, R T B i R A
HWFFRFA A
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Apoptotic effect of oridonin on NB4 cells and its mechanism

LIU Jia-jun', LI Qiao?, PAN Xiang-lin®, PENG Jun®, WU Xiang-yuan',
LI Ming-quan', LIN Dong-jun', LIN Qu', HUANG Ren-wei!
(1. Department of Hematology, The Third Affiliated Hospital of Sun Yat-sen University, Guangzhou 510630, China;
2. Department of Biomedical Engineering, Medical College of Shandong University, Jinan 250012, China;
3. Department of Hematology and Oncology, Qilu Hospital of Shandong University, Jinan 250012, China)

Abstract: Objective To investigate the mechanisms of oridonin inducing apoptosis on acute
leukeamia NB4 cells and its mechanism. Methods NB4 cells in culture medium in vitro were given with
different concentrations (8, 16, 24, and 32 umol/L) of oridonin. The inhibitory rate of the cells was mea-
sured by MTT assay, cell apoptotic rate was detected by flow cytometry (FCM), morphology of apoptosis
was observed by Hoechst 33258 fluorescence staining, DNA fragmentation was assayed by agarose gel
electrophoresis, caspase-3 expression was detected by Western blotting, and caspase-3 activity was as-
sayed with colorimetric assay kit before and after apoptosis occurred. Results Oridonin (over 16 pmol/L)
could inhibit the growth of NB4 cells and cause apoptosis significantly, the suppression was both in a time-
and dose-dependent manner. Marked changes of apoptosis including condensation of chromatin and nuclear
fragmentation were observed very clearly by Hoechst 33258 fluorescence staining and a characteristic “lad-
der” of DNA fragments was elicited by agarose gel electrophoresis; Western blot analysis revealed that
caspase-3 was activated by the loss of caspase-3 proenzyme (32 kDa) and the appearance of its 20 kDa sub-
unit, and that along with the apoptotic process caspase-3 activity was increased concurrently. Conclusion

Oridonin can induce apoptosis in NB4 cells via activation of caspase-3. These results will provide laborato-
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