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Abstract

AIM: To investigate the effects of pseudolaric
acid B (PAB) on the cell cycle arrest and
apoptosis of human hepatocellular carcinoma
cell line BEL-7402 and the related mechanism.

METHODS: Hepatocellular carcinoma line
BEL-7402 cultured in vitro was treated with vari-
ous concentrations (0.5, 1.0, 2.0, 4.0 umol/L) of
PAB at various intervals. Cell proliferation was
examined by MTT assay. Cell cycle and apopto-
sis were analyzed by flow cytometry, and nucle-
ar condensation in BEL-7402 cells was examined
with acridine orange staining. The change of
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mitochondrial trans-membrane potential was
measured by JC-1 staining and cyclooxygenase-2
(COX-2) protein expression was detected by
Western blot.

RESULTS: Various concentrations of PAB inhib-
ited the growth of BEL-7402 cells in a dose- and
time-dependent manner. PAB induced apoptosis
and cell cycle arrest at G,/M phase. BEL-7402
cells treated with 2.0, 4.0 umol/L PAB for 24
h showed significantly enhanced apoptosis as
compared with the control cells (19.06% =+ 3.87%,
31.19% +1.46% vs 0.10% + 0.08%, P < 0.05). With
acridine orange staining, we observed apoptotic
body after the cells were treated with 1.0 pmol/
L PAB for 24 h. After the cells were treated with
0.5 umol/L PAB for 24 h, the mitochondrial
membrane potential declined significantly. The
expression of COX-2 protein in BEL-7402 cells
decreased in a dose-dependent manner.

CONCLUSION: PAB may inhibit the prolifera-
tion and induce the apoptosis of BEL-7402 cells
by depolarization of the mitochondrial mem-
brane potential and down-regulation of the
COX-2 expression.

Key Words: Pseudolaric acid B; Apoptosis; Mito-
chondrial membrane potential; Cyclooxygenase-2;
Methyl thiazolyl tetrazolium assay; Flow cytometry;
Western blot

Ju XH, Xu YH, Li Y. Effects of pseudolaric acid B on
the apoptosis, mitochondrial membrane potential and
cyclooxygenase-2 expression in hepatocellular carcinoma
cell line BEL-7402. Shijie Huaren Xiaohua Zazhi 2008;
16(11): 1151-1156

i
HES: 3835 248 % TR (PAB) AT AT & 20 fo bk
BEL-74023% 74 = 8 T 64 %} v R H- % v LA

Fik: ARSME R IFEBEL-74024m 6, B R Bk
JEPABAE A R ) BY 9] J&, MTT &, %40 PAB
< 4m JEL 3G FH 04 e X 28 BAL 5 AT PAB Y

¥ E %4

A R A
My B AN AR,
14 % TE(PAB)
REIBE P EE
) 2 My TE R
5FAEEKE
BT =ik £ s
. BERTRA
HLPAB T 474 B
B M. &
B TEHEAR
EEmF LA
B o oL ¥ Ah
FHFmLA T, K
I 8 oo A R e
WA P-H R Gt
F A 5| A BT I
w2, Bk, %3]
AAVEG i K IE.

| R )
2EF, #&, L
HBREBKFES
B B B A= i E R
& ohA



1152

ISSN 1009-3079 CN 14-1260/R

BRENBHRE

200848188 165 115

WAL A 0%
PAB 7T #7#] % 4
M 9% 20 B 04 38 gH
i Fmie T,
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A A Fe A T e, IR RER LR
AR T MLEEPAB 7| A2 649 BT J% 0 ¥k BEL-7402
T A5 AL, JC- 1AM AL AR L b A 0 T AL
Western blot7 x4 M PABXTCOX-2% 1% 49
A

4B PABAEM B 024, 48, 72 h, me3g ik
B A d), BRI A ) B AROR M A B 1) AR
e, PABAE AT % 28 i 4m L J8) B T T G,/M AR,
5 ¢ R 4LAREL, 2.0, 4.0 pmol/L PABAE 24 h
J&, e = R I m, £ 5 2 F(19.06%
+3.87%, 31.19%+1.46% vs 0.10%=%0.08%,
P<0.05); "I F & A 1.0 umol/L PABAE
FA24 h, @ Re R B A A MR R I 5 TR
B4R, 0.5 pmol/L PABAE 24 hEp T &4k
BEL-7402 4 #5 4K I ¥, 45.(P<0.05); R FKE
PABAE 24 h/&, MIPABK Z 3% mCOX-2% &G
FA R,
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0 31
TR R R A B A B AR K, TR 1R
(pseudolaric acid B, PAB) & -1 4 7 = B A= W3
PEsy, 5 AR SREE T ik eay, o
TN CyHy Oy LAEWFITUAIPABRAT HUM R
YER, JEn] CLPIA) S Jas . s &5
o S R0 Z R A5 220 M e 40 i P 14 5 O 5 5 Al
P U B AR BRI AR e AT 2, IR R RE
DLy 440 B 2R L (R S [ it A7 2 e

H A, Bl 40 M T AL TUANBTERON,
AR AL NI T AR FH 2 2O, AR Tt
Firp, SRR AN FEAEH, B e LLATPIY
TSRO s TP I e . Rk, 7040 v
KRBTSR, 900 A 2Rk O iR — &
FIE S, TR AR P I H AL (Awm)BRIG K
ABE R BORLAAR B T e M O
VAN HL 8 25 C S 98 1275 5 A - (apoptosis inducing
factor, AIF)%E, e AT kA5,
b, 2RO A A A A2 A IR A 1 s .

AHEF M EEPABXS i 4 U BEL-740214 5
ST 5, PRI 2 b R i A & COX-27E
PABVS 41 M T R b 1424k, BAEIAHPAB
PR 1 HALL.

1 SRIRTSE
1.1 A4+ PAB(H B 2 5l A=W il S 2 T, 43 -
432.5 g/mol, 1t 5110880-200502). RPMI 1640 1%
Fehk(Hyclone A ), Jifi A ML CRET A= 2l
AT, B (Amresco/A 7)), WEMEIEMTT (F§ 5%
FLEE LW R AT PR F]), Hoechst 33258 (Sigma
A, AL AIE (propidium iodide, PI, Sigma’a
), ek A L A AR R R BT C-1 (R T L3
YR EARAT), COX-2, actin"EHii AL
B — TR BAR B bR id S bt 1l F1gG(Santa Cruz
Biotechnology). AJH 41 fI#kBEL-7402
B R 2 40 it 2B ) O == 4
12 ik
1.2.1 20t & B g fe 3% F: A IREERIE 57100 mL/L
G ME . 100 U/mL s HE# 2 FIRPMI 164057
FRHH, #537°C . AR50 mL/L CO,.
95% W BERE FRAR Th BRI 4 i o 2 0 RE AR K
48-72 hi%AX.
1.2.2 MTT & A m) 4 e 3g sa: N 40 i ik
BEL-740241 [ 5 148k 4-5 X 107/L, #Fh196
LB FEM, AEFL100 pL. 53212 h, 23 B 5
40, 0.5, 1.0, 2.0, 4.0 pmol/L PAB, 157724, 48, 72
h, FEFLIIAMTT 15 uL(5 g/L), 44774 h 5,
FEL3G, BALINNT50 pL — FEEERN, B4R
15 min/&, BEFRCT-590 nmi A R A A4 FLIK
FEAHAME), LR, 42 (%) = (1-
N2y 20 -1 A /%) HE 20 T34 A 1H) X 100%.
1.2.3 X 28 AU 7 2 e ) B A 08 = 5 43 0y
W0, 0.5, 1.0, 2.0, 4.0 umol/L PAB{EH]24 h
(O 9 40 L, 3 S8 IR A0 ol 1 X 10°, PBSTEG
A MI27%, IIANT00 mL/LZ.FE, B 4°C [ i Ky
DI FHPB SYEZ A P IR, PIE & Gl ge
20 min/5 A7 NGNS, Cell Questi A3k
HUPANH 91044, FIMod Fit LTHE 20440 i
FMIAE TR,
1.2.4 fedh &R 10 mgl BEFSET-100 mL
pHA6.8(IPBSH, JELL, 4 CREYGIRAT. WEEZW)
VEF J5 45 4140 0, PBSWRVLIER 23, 7 ilidi 40 i
B, W A10" cells/L, HL95 pL4i LR, A
5 WLHY B FE A AP0 AT, W VTR v et 115 14 B
b, BRSSO B, 26 B IER, 5.
1.2.5 #&# Aym PABYEH24 hif) i 40, H
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PABRE

G/G, S G,/M ATx

(umol/L)

0.0 73.62 +1.38 26.28+0.83 0.10+1.48 0.10+0.08

0.5 70.97 +2.97 22.82+2.63 6.21+£0.36 0.23+0.16

1.0 60.06 + 1.40° 20.11+£2.31 13.83+4.67° 5.39+2.67

2.0 28.66 +2.31° 15.47 +3.17° 55.87 +3.87° 19.06 + 3.87°

4.0 0.61+0.12° 1.96+0.07° 97.43 +1.46° 31.19+ 1.46°
°P<0.05 vs NHBZE.
PBSYESAI 27K, WHEARZ F1 X 10°1) 41 H; B 100.00 [ [ 24h
500 uL 10X incubation Bufferfii4.5 mL K i 2 &5 s000 48N
TIKFBE 1 X incubation Buffer, Y82 3Tl A W 72h
37°C: MK2.5 mL 1 X incubation Buffer, JIAS uL = 60.00 -
JC-1, WATEIRAI ML RIC-1 TAEH; U500 uL JC-1 &
A AN 851 3%, 37°C, 50 mL/L CO,ff % 40.00 I
FRFRAE I 5 15-20 min; % £5/0:(2000 r/min, 5 20.00
min) 402, 1 X incubation Buffery i 7¢; (
HY500 pL 1 X incubation Buffer & B &7 41 fifl; i 0.00 - il ‘

0.5 1.0 2.0 4.0

A (Ex = 488 nm; Em = 530 nm)£5 41 g
PATHE DL, 26 BB M EE: 1 g ik 41
BT B, s, T BT N
52, AR,
1.2.6 #mCOX-24&:A: INHEBEL-740241 /18, H
UKV PBSYESR AN fE2K, 4°C, 3000 r/min &L
5 min, 2 B3, SRPETUK b 41 i 24
JHE AR AW, WRETIA), UK EISUE 20
min; 4°C &Ly, 14 000 r/min, 10 min; ¥ 154
B2 5 — T30, BER o L e
W ORRE. WA R B3 52 X PR
GEIR A G T Ky & W3 min, LR, H
SDS-PAGEHEAT HLIK, M, I Nactinlli 22 50
FEPUARICOX-21L7E Z ik, SWIFHE2 h,
FRAR I S A bR L L SR PR Lg G B R bt
2EIgG HUEIRIEE 1 hy IS SRR AR
B, SPVDFEILIFES min, T = P k{7 B
. BE. BH; LB G R G IAT S K
St P SRR K Himean+
SD# IR, HISPSS13.08A A TR 56

2 B8

2.1 BEL-74024& k&g 4p 414 A 0.5, 1.0, 2.0, 4.0
pmol/L PABX 4l 1 1124, 48, 72 h, 40540 i A&
e, HLA IR 1Y Sl ) 70 ARG 0 T AR 12k
2.0 umol/L PABXIBEL-74021F 172 h, % £
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PAB(umol/L)

B 1 REREPABIEERENEIXBEL-74024E KBTI

1L 100%(F1).

2.2 e 8 A Fe A — % PABXIBEL-740241 i ff
FH24 h, BEFEKRBEBE N, Go/G,~ S 12
WD, Gy MBHAH 20 1 22, S g i & S RH v
T-Gy/MIH; 5xFHZIAALE, 2.0, 4.0 pmol/L PAB
YEFI24 b, A0 TR B W nGR 1).

2.3 orwgAs g & WY BE RS9 Y o n] 00 FE Hh 12
AN TG R MR S AR RS, 1R 40 A% 45
PR SR L E(KEI2A). 1.0 pmol/L PAB
YEH24 WG, 9806 WA T 2 21 3L 1Y (1) 4 Jfa 17
TORAAEPEAS Ak I T 40 i I A% 52 18] 4 IR 1 B
B Sk (0,58 6 Bl 2 (561512 B).

2.4 Awym JC-11E1E 5 401l N SR AEAE Ze ik P,
TE R 2 Ak, REFL 5, (MR T 41l
HT AymPIIR, AReRESILRAN, LUTR
PRIGTE RAFAE T MUK Z- (L . B amE 1)
ARl S Ay m AR A K 41 A 4 68 ¢
6 FEAR I 1 20 BE R oR Ay m ) FEAG. %3R5 &
ILPA B A& 21 41 f f5 2 b A Hh 35 2 2 A8 Dl 2R £
BEL-740241 }2£:0.5, 1.0, 2.0, 4.0 pmol/L PAB
1EH24 hJa, SERAARME AL BRAR, 795 4233.46%
+0.87%. 51.97%%1.42%. 63.34%+2.67%.
70.78% £ 7.39%H177.62% £ 8.13%, H7n&hifk

mia £RHE

Tong et alFF A
ILPABE H — #
ey mE R G L%
A, B RE T
¥ A& A AR
MEHREZROL
AL B0 B E
A, TIEMEES
B, LEIPHA
TR A K m BE
¥ E . iE A e
8 k., BT
RS W AR AR
R 69 1R R
Fofit fn . X HLIA
PAB =T VA 47 4] it
G o 5 AR
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B 2 BEL-7402AT{BIEIRIA SIBEIZAS. A: IEHBEL—740241T; B: 1.0 umol/L PAB{EfI24 h.

3 BEL-740289JC-1REE. A: IEHFBEL-7402404{0; B: 0.5 pmol/L PABXIBEL~7402{EH24 h.

R AT A ZAl Ak (E13).

2.5 COX-2% & &ix BEL-740241 ufsti 243 &
N, COX-28 H &KL, 2.0, 4.0 pmol/L
PABAL I A1 G B 2(K14).

3L

PABZ MG B AR Rz S B SR (1 — b b &
Wy, 6 R MPAB I B A7 R IR B IR e . &
IR AT, AR A 5 R ILPABE AT HT M8 K
0 B g 10 R AR B VE R, NI s R AT )
2 . PAB A I 1 G 1S A 1 R 0 P ) A
e, WFE T 1 W A UK A% 1 40 B 5 LA,
TERSREJR S A AL b A 0 Sk P o A W 4% )
BEPE OV, 1 HPABW] DL P-Hl 2 (1 ik ik 5|
IR bR i 251 PABAE by — R (A A 4 11 45
7, 38T AN ] K A T R R K AL 2R
FEE AR EEAE M, AT RO R, B
NN Py R G0 I 3G 5 TR R i
TE R, i HL W B s 20 44 9 8T 8 180 9 R s
A 5,

BATTR AR BE P A BT AT 98 40 Ak
BEL-74024F H AN [ [1], & IR 41 H 38 58 52 21 B
A, 4 S BTGy M, [ B I e s G
{05 2 SR R PR T Al e, JC-1 3 g X A e

'-—- - -

4 REREPAB/EFIBEL-740248/224 hiBCOX-2BHR
IKIEN. A: B-actinZE HEIREN,; B: COX—2& £ KEN;
1-5: 0, 0.5, 1.0, 2.0, 4.0 pmol/L PAB.

AR B PA BAE I Jim b A4 i R AT BRI Ko
et al®[IRIFFE IR e DL PA BT 1 5 N 45 i Jes 440 J p
HT-2941 g & 391 B TG,/ MUY, 1845 41 i 391 2
FIRIE, T ifc-myec, Ml e gi i v £
K, R T 1K 5 A SR 4 F— 2L
BAT R ILPA BRI i 41 i BEL-7402 BH i
TGy M, M40 M (17 22 50 34, 3X 1] g e
T PABZRR AN ML AR R4, #7225 54
YRR T . A ymie SR AR 5 E R B
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DI B BT 46 5 B, R A1 58 B2 1) I DX )23 &5 4
PR T AymAEAE, — B SE 3V BIBIR, K
HUE Aym TR, AR 2R (UL IE IR A 2%
TR B AR AR IDC AL, X PR R L LA A
PRl Je 24 21 1E g g o A 2R T T A AL
ARSI N T C-1 5% (0, 385 i 240 i SOk i A
ym A4k, B A ymBEPAB 254034 FEE R34 T
N FE. PABFEAR A wmi T R T AL b AN WA,
A fE 2 PA B AR LR A4 5 FL A I B0 2okl
PR T BB T Aym FIE, Ak
PRANERETU ATF G caspase-3, [ I A Zekir {4
TETBCHS 2K 1) 40 10 (5 2% C 55 0 T 2 3 B 0 A
-1(apoptotic protease activating factor-1, Apaf-1)
HMicaspase-9JE L & 1&, ififkcaspase-3, Mifii 5]
kil O D

UTAFRAT R W], COX-2BRAEJIE S ke
FEAEHAN, WS 2 S e i) A
PIARCNT. coX-2i@d SLpEAL =P GE2 3 i
SR 0 P S BELBT A P (0 3R CRR I, i P opg
AR T iEbel- 21 KIE, HSRAK IR T
R A 440 R T % S R 40 e AR PGE2
VEGF4, Rkl M A i A= 22, 3 Ae i 4
fif(matrix metalloproteinases, MMP)-9'*) 1 Jir fih
S A M (4R 28 0B, COX-215 B P-Hi 2R 1 R 1A,
30U R 40 i 251 B COX- 24 T i
AL COX-21 i Rg 40 o T, 00 o) ek g A
R REFER, JEl 507 2558 U [ AR
H, BLHICOX-2J& iRy 7 IR () — S22 12,
BEL-74027# %35 COX-2%"", A1 1% B12.0 pmol/L
PABTE 24 hii, COX-24 (&K EI I ik /b,
[ I VYW 8 % 100 R0 A R IR 7 0 A 30 1 Y
MR TS, BEHPABIE I /> COX-211 KA,
7 bR A R T

R, PABIE A 4H it Y B TG MUY
THIBEL-740241 o 1<, T AR AL AL LA
/> COX-28 FIRIE 5 S BEL-740240 g 4 1. {H
H A RPABHUMRAE I s>, B2 ik
HRSEEG, AP SRR Tah s A1 kIR
T, AR AL A B BILR] R e 4 WA, AN
2% AT FE 45 e B A —3. Gong e al™ [HIF 5t
RIPABIE T iG b He L agll i 1) c-JunZ F v
ff(c-Jun N-terminal kinase, INK)Flcaspase-3i5
AT, INKE 2 5 EPABS EE P53
FKiL. Liu et alfWTFERILPAB A LU/ A4
WR R A K Bk Fifps3, FilBcl-2, 3
caspase-375-F RSN IR MR A IR T2, (H
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Wong et al' A PABIFIZH i 857 HpS3IRETE K.
DALt FRAT AT A5 YR AN ST PA B LI 98 7 F L
i, AT A 8 1 ¥ 9 LA B A v 2 1K R R R I
PRIV FH B AL 58 22 [ 475
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