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 E: DTN HL-7702 FIATE4IAE Bel-7402 ABFFINT4, @it MTT ¥, ZHIEAMETE A WAL, Annexin V-
FITC&PI B etk B TUNEL 475k, BF50 T IREHE N BA ERA ) REPEHRER (Okadaic acid, 0A) XfFHIUFH
HIR 0 BT MR T A S . SRR U: OA XT AWIMRAIM A ZE A B A M HI1ER, 24 h IC, 25K 65
ng/mL 1 60 ng/mL, HiXFHiMHIEFASM BREME. OA BRI SH ZAEW BRI, AR, B
BE, HMMUETE BRI, BT REEENIET/ME, Annexin V-FITC 1 PI Y44k K TUNEL ¥k U 45 2 2. ;
OA FEBFE I WIMRAII R AE R FBE AT, BRT MM LGS OA MYREMKE, DA E45REH: OA RBYE
o0 S50 400 R 2 A S A A T TR AR B R R A M B e, LR AR R S OA Bk e R B )

KB : KMHIGHRR; AT HL-7702; NP4 Bel-7402; 376, 40AUAT:

PESES: 25  LEKFRIREE: X55A

AR, AEREEREMM RSB
A, X AFEFKF=FREEREREE, HX
HABTE B EEN, RS TR EASME
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=, BIE N F (Diahetic Shellfish Poisoning,
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nophysis acuminate) . ELEB#E ¥ (D. caudata) , 15
JojoRiich A (D. fortii) FIFNIG R P E (Prorocentrum li-
ma) SFEREWFKESAE NG, TEAE
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M5 %% . Annexin V - FITC Apoptosis Detection Kit
W B Calbiochem AH], 4 C#Ey6{R7F; TUNEL (In
Situ Cell Death Detection Kit, TMR red) ¥ H Roche
ANF], —20 CHOGIRAE,

- L1L2 maekmiesksi AAT40HE HL - 7702 [

RS LA EE , AR 4 5 Bel -
7402 i HRRH B YR VERIF S AR T S 5 B AR o 4
WF 25 om® BYSILEETEM, 7E37 C. @ =5%
CO, MR FRAE T, BEFRUH RPMI 1640
(Gibeo 24]) , VI w = 10% A 2F L35, 100 b/
mL HEZ, 100 pe/ml (RREER, HIICE
J5, FHw=0.25% ) EEE (£ 0.02 mol/L EDTA)
Wik, 1:3 54,

1.2 SETik

1.2.1 OA 33 AJF2m i HL - 7702 F= A 3% 28 L Bel
-7402 3K LA w =0.25% B R
(#0.02 mol/L EDTA) JH{bJ5, FmEEHRBE
B (FENS5 x10" A/mL) , R T 96 FL40 M 3E
FMR, Bl 200 L 4HfEW, T 37 C. ¢=5%
CO, WMAKIRIBFRAMANIESE 24 h )5, FEFM,

IMAERFEFE A E OA gyEFRl 100 wL/fl, k-

o NEEWAE. 1, 10, 20, 40, 60, 80, 100,
200, 400 ng/mL, [ Bf, WESE AX R (A
OA) FFFEEXS B (H EE¥RE 5 400 ng/mL OA 3£
AP FEREMEY), 805K 6 MFT,
BEFRFENAIER 24 h 5, ISR, IWABE IR
W 100 wI/FL, FHmA MTIT (5 mg/mL) 10 uL/
fl, MARFENEOLER4 b5, FEFEW],
A 150 wL/FLK DMSO, 22 JE #5965 30 min, 7
KROMPEY T EWRE, BRI E 490
nm FHMEEE (4) H. BEARX (1) HAEEK
YR B 1 20 M 2 1 2

UIMBTEINRIR = (1 - Agyy/Ayyy) x100% (1)
1.2.2  OA 3+ AR 48 it HL — 7702 F= AT 9% 40 L Bel
-7402 AR BUHMLEWARESR (FE
K5 x10* A~/mL) BEFF 4 MERE P, F 37
C. ¢=5% CO, MIEAKIEIEFATHEF 24 0 )5,
RS, BRI FERTE OA, {75 OA i
B TRE W E S 9K 10 ng/mL, 50 ng/mL FI 100
ng/mL, [FIEEENI OA X RA, FHFHEN
fEF 24 h )5, BIEBMBENEE LA ETS
IR,

1.2.3 Annexin V - FITC #= PI 304 340 OA &
mie A T ESER  BUHALE M4 MR R T
35 mm ISR ILY, HELKKITS 1.2.2 4
A, OAERI24 h )5, W& SEhush R i FG
BERYZH S, 28 Annexin V — FITC Apoptosis Detec-
tion Kit ( Cat. No. PF032) W HE#ITHRE, FEE
. BIREERI 4] 1 x Binding Buffer 5% £ %
BEZIH1 x10° A~/mL, BL0.5 mL £ 1.5 mL B0
H, A 10 pL Media Binding Reagent, il A
1.25 pL Annexin V - FITC, ZEJR#E 15 min (18
~24°C), 1000 g ZEEE.L 5 min, EEREHE, H
0.5 mL ¥ 1 x Binding Buffer T 240, A 10
wL PL, R E Tk b, B, 2Ot BB,
1.2.4 TUNEL (Terminal - deoxynucleotidyl trans-
ferase mediated nick end labeling) 34 OA *f4m
JOR e A BCH R w3 A A 35 mm
ALY, HEERITES 1L.2.2 MFE, £k
BE, BRI MEESNRIT £, 2R
In Situ Cell Death Detection Kit, TMR red ( Cat.
No. 12 156 792 910) My ki gL, FE PR
N BB EATHREAEE® (PBS EHIKY ¢ =
4% LEHEE, pH 7.4) EEHE 60 min, PBS ¥
B 1@, £BR PBS, Wiin 100 pL BiE W T 33
Ak, vKEBE2 min, PBS Ve 2, TG
N 50 wL TUNEL BB AN Fa g i b, #E
F 37 CIEHFRANIFE 60 min J5, PBS YE4INE
33k, SrRPAZEOEBIREIES,

2 4 oBm

2.1 OA 3t ARFERAE HL - 7702 Fn FT9E 40 R
Bel — 7402 158 59850

NIR) BB YR BE 9 OA X A P40 HL - 7702 7
R4 Bel — 7402 ETE AR S RINE 1 FiR
OA X A\ JFF 430 Jta A JFF 988 40 0 ) 3 58 A S8 385 A0 400 1 4
A, BHXFH/ERS OA MRk E IEAHR, H
PRI X, OA W BURME AR, BT 10 ng/mL
(9 OA 24 h, A JHFHRE 40 L fry 336 7 R 52 3 G5 3 1 10 1)
(P<0.05), T2 OA fy B Bk B3 i3 40 ng/mL
i, AT 40 I B 38 7 o 32 BB B A AR (P <
0.05), MEI2 WTAFE H: 24 OA R B EAE 10
~ 100 ng/mL JE FBl P A, SHESX 6k 490 48 5 1) 40 o
YEFS OA MTREELRMEAEE, OA Xt A 40 i F0 i
FEAIMIEY 24 h IC5 4354 65 ng/mL F1 60 ng/mL,
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2.2 OA %} ABF4H A HL - 7702 FnRTIE= 4R B

HL-7702 x %X Bel - 7402 R 754520
a AR OA 4§ AJFF4HHE HL ~ 7702 A0 F 6 4116 Bel -
- + NNNN o masmmnme 2 pim. shmamixms
: ENNN N  ewmssmr, amsess, wrss. o
B Py CNNN NN sk os femoah R, mkaasms
2 sl g NN NN omermmens, B oA mibk
R E NONGNGNL g s B %, BB T 10 ng/mL g 0A, HL
j% $ 40 60 80 100 200 400 -7702 éﬂ]ﬂ@%?&%%ﬁﬁﬂﬁ, ,fﬁ 50 ng/mL EKJ OA
S wmmﬁw ' SRR R, B4 & B
‘ ‘ %, 100 ng/mL ) OA 5 Z0 40 i i = /IMA B TE 1,
0 b . % A AR R TR, 5T Bel — 7402 40, 10
. ‘tﬁ % ng/mL ] OA Bl RE 4R, kX ZMATBIBIR,
. * NN R 50 ng/mL 1y OA GITE B2 . K4 4iMuE R,
g ooy N N HHNRRARE . A, K, QUM IAAHE SR, T
= 5l N N N SMUNBIEE, FTILBEEIE R TN 2 OA Bt
1 N N NN VRBE ) 100 ng/mL i, NI T/ MA I B AT,
f vz N ANNNNNNN - swermemes.
100 1 10 20 ‘4o> 60 80 100 200 400 2.3 Annexin V - FITC 0 PI UM OA XA
o OAY{oganl) FT48RE HL - 7702 FnFFELHM Bel - 7402 JF T
: W5 S1E R v

Bl REBIELAER OA X AJF4H HL -7702 OA YEF 24 h iy HL - 7702 Z8Jfu i Bel — 7402
JESEE 4010 Bel — 7402 MGG ( + . P <0.01) M2 Annexin V - FITC #0 PI L J5 R4S R0 & 3
Fig. 1 Effects of okadaic acid on the proliferation of 7 OA S SRR 20 B B 52 it i 0L, S iR
human hepatocyte cell line HL — 7702 and human Y REAR B PL Y o mx%& Annexin V — FITC 4t
hepatocellular cancer cell line Bel - 7402 &, TN Hﬁ R IEE M, SR Rk

HL-7702

Bel-7402

B2 OAXf AJF4af HL~7702 (k) FIFFE4IAE Bel 7402 (F) JBASHIRMW
Fig. 2 The effect of okadaic acid on morphology of HL —7702 and Bel — 7402 cell line
(a; XtH; b: 10 ng/mL; ¢: 50 ng/mL; d; 100 ng/mL)

AEPAT-EIAIE . T SL R4 40 M AT % Annexin V. 100 ng/mL ) OA YEFH 24 h, Bel - 7402 4 jfg i) 4
-FITC ARIBER 6, RALSTIAMMBEAE  BIgIMaT g PL Y, Raaieds, FREAH 0
Wk BIRSNEN, MM RAERFEEREMRET, He,  KEIRIE, 40,
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B3 OAJER 24 h i \JiF40N HL — 7702 FIFHE 40 Bel ~7402 2 Annexin V - FITC 1 PLULL 25 5

Fig.3 HL ~7702 and Bel - 7402 cell line stained with Annexin V ~ FITC and PI after. exposed to okadaic acid for 24 h
(a: XtH8; b: 10 ng/mL; c¢: 50 ng/mL; d: 100 ng/mL)

2.4 TUNEL ( Terminal-deoxynucleotidyl transferase
mediated nick end labeling) %l OA 33 A BT 24
fiEl Bel - 7402 AT S{EH

10 ng/mL. 50 ng/mL F1 100 ng/mL f) OA {EH
24 h J5 1y HL - 7702 41 ffi 70 Bel — 7402 41 ffi £
TUNEL Jef8J5 Y45 SR I 4 7% : 10 ng/mL ) OA
AREFE AN HL - 7702 R A AT, HEEFH
NAFRE4 I Bel — 7402 |y DNA Wizd, 55:1% 40 i
W, (BAMESTE, R /ME, WREET
50 ng/mL OA, A JF4HJifs HL — 7702 F1TFE 401 Bel
- 7402 My kAR T, HIE AR Pt
IR, RHXREWE T 4R E T E B 100
ng/mL [ OA X P #k 40 Hu U T~ i 5 5V A B &2
=, QMR LPET/MAE, H Bel - 7402 41 iR AR
AR, AT L, OA BEVE WMk B & A UR
T, HANMEM TR S OA I &M E IEAHE

3 3 ®

ABFFERI : OA X A48 i HL - 7702 Ffif
JEAYINE Bel - 7402 g HABHA 43 B B A0 90 46 A,
FUXFIMHIVEFS OA iR ERBERMARS, LI
HEH MBS & I T 284, A0 Rogers
%ISR 20 ng/mL B OA fEFI 24 b, HE
WU V79 SERETE B/ NI R, 24 ng/
mL f) OA {E 40 }ifd B T LR AR 50% , 30 ng/ml
iy OA {1541} 100% JET=; Creppy E E % 1 g5
FERI: 3.75 ~60 ng/mL ) OA XF A P ¢ 4}
(Caco-2) HIMPEAH BZMMBEIER, HEME
SRR B 3N, TR, 24 h B, 15 ng/mL
(1 OA YEFH 24 h RIS 2040 M0 50% FET-, XLELHF5T
1B 1K) OA X /R [FI Z0MIIUFE Y 24 h 1C,, 2 RIFEAEL
Sb, TR FT AR5 R IR 40 B ot B 2R 0 BURRE R
LB
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Bel-7402
AT

B4 OA{EH 24 h Ay AJF4HNE HL - 7702 FFSE LM Bel - 7402 () TUNEL #7045 5%
Fig.4 TUNEL labeling in HL —7702 and Bel - 7402 cell line after exposed to okadaic acid for 24 h
(a: XFHE; b: FAMEXTHR; c: FHMEXTIR; c: 10 ng/mL; e: 50 ng/mL; f; 100 ng/mL)

ARICEITEAS2MEL R I OA 1EFE 24 h AT
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—F5%, Annexin V — FITC&PI 34k F1 TUNEL
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TR, 8 ShA A R AP a0 S, it
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SBL: OA JE 1 AT B R G 5 8 1T 20 A
AT AR, A G NE 0 Sh 0
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(R i 2

HATET % DSP 35 3R B9800 75 ¥E 7T LI N A Y
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Okadaic Acid Inhibits Cell Proliferation and Induces Apoptosis of Human
Hepatocyte Cell Line HIL-7702 and Hepatocellular Cancer Cell Line Bel-7402

- CHEN Yang"?®, YAN Tian' * , YU Ren-cheng' , ZHOU Ming-jiang' ;
(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China)l

Abstract; The effects of okadaic acid (OA) on cell proliferation of human hepatocyte cell line HL-7702 and hu-
man hepatocellular cancer cell line Bel-7402 were studied using MTT assay. And its induction on apoptosis of these
two cell lines was investigated by morphological observation, AnnexinV-FITC and propidium iodide ( PI) double-
staining and TUNEL assay. The results showed that OA inhibited the cell proliferation significantly in a dose-de-
pendent manner with 24 h IC, being 65 ng/mL and 60 ng/ tﬁL, respectively. The cells treated with OA rounded up
and detached from the substratum. Then, the protrusions and membrane-bounded fragments of cells formed. The
results of detection by Annexin V-FITC and PI double-staining and TUNEL assay indicate that OA induces apoptosis
of the two cell lines. The results suggest that okadaic acid could inhibit the cell proliferation significantly and
induce apoptosis of HL-7702 and Bel-7402 cell line in a dose and time dependent manner.

Key words: okadaic acid; human hepatocyte cell line HL-7702; human hepatocellular cancer cell line Bel-7402 ;

cell proliferation; apoptosis





