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7402 4R, B MTT BN E BN ENHE ARAARAMEZARM T, EREGICY LC3 XX LTERN
HER EHAESMARAFTRATERENRET. AR ESWNPMARNHAEFBEEKEME.FEH 48R
i) ICsof 25 1.1 mg/mL;0. 6~1. 6 mg/mL HBMWIEM 12 h T[ES BEL-7402 ARAT-EH K £ ,1. 2 mg/mL {E
Al2h HARATEE (44.8810.78)%;1. 2 mg/mL ESWFLEEHATUASATRAUEAREN ML A
12h Bt B ERMHEAIE (63.1620. 20 % U EHERARATERARHEARA TR R, &1 FTSEE
S EE% S BEL-7402 A FR M A BT,
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Autophagic death induced by matrine in BEL-7402 cells
HUANGFU Chao-shen, LIU Bin, MA Yong-chao, DENG Jin-bo
(Institute of Neurobiology, Medical College of Henan University, Kaifeng 475004, China)

Abstract: Objective To study the effects of matrine on inducing autophagy and autophagic death in
BEL-7402 cells. Methods BEL-7402 cells were cultured in RPMI1640 alone or exposed to different
concentration of matrine. Cell growth inhibition was assessed by MTT assay. Apoptosis was evaluated by
flow cytometry. Autophagosome marker LC3 was examined by immunofluorescence microscopy. The
The cell
proliferation was inhibited by matrine in a dose dependent manner. Its ICs,value was 1.1 mg/mL at 48 h.
Treatment with 0. 6—1. 6 mg/mL matrine for 12 h induced apoptosis of BEL-7402 cells and the apoptosis
rate reached (44.88+0.78) % at concentration of 1. 2 mg/mL. The autophagy positive cells were greatly
increased after 1. 2 mg/mL matrine treated in BEL-7402 cells and the number of cells reached (63.16%+
0.29)%. Morphological features of typical autophagic death were apparent in the cytoplasm at the
ultrastructural level. Conclusion Matrine could induce autophagy and autophagic death of BEL-7402 cells

ultrastructure change of cells was analyzed by transmission electron microscope. Results

in vitro.
Key words: matrine; autophagy; autophagic death; hepatoma cell BEL-7402
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1 H# :

1.1 A%k FFRE 40 itk BEL-7402 W H FEB %
BrEFEPEBRN. £KAES 104 BRREBS L
% 59 RPMI-1640 3557 &4, & 5% CO,.37 C ER
FHRRBRAAERER,

1.2 ZYEREA . ESREHE (FERE . HEE
BE) 10 g/L,5 mL/ R, #L5 980304, 85 5 |~ M B %
#1251 ; RPMI-1640 ¥ B Gibco 2 ®; MTT ¥ 8
Promego 2 F],100 mg #F 20 mL PBS 3¢ /5
AR . DMSO B3 B Solarbi /A &) ,Hoechst33258,
Hf A MAP1-LC3- I ZREH & FITC HFi2H ¥
B4 pG.3-FHEBEER (3-MA) B H Sigma 2
@] . Annexin V-FITC/PI #f| &M Bt ZEDHE AR
BRAHE.

2 FEk

2.1 EZWuPREBEANEE: ARA 0.25% B
BHELR A RBRTRARARBCE 1X10¢/
mL,EMTF 96 ALAMRIEFRK, B 100 uL, EHZ 5
L, F 37 C.5% CO. 13 24 h G, A H AR
FREXEMNESHEEAR MTT LEKNME
A RA, AMELEFBGAHYA KREXR S
AMAEFRARBRMAETEEREDNF R 0.6,
0.8.1.2.1. 6 mg/mL #¥BW,. &5 MFTH, %%
EHAM 48 h, FFAMA 5 mg/mL MTT 20 pL,
37 C.5% COEFMAhEF 4 b 5, REKFR,
HHAMA DMSO 100 pL, FREHZ LRE . FREE
Rk EEBRES, EBRNERE 570 nm KK
KE (A H.LTRERIK. HEAREKDH R
[MH R =1—Aguy/Aun) X100% ], BRELHYBL
FRF BRI ALY B BERE ICs).

2.2 ERAEBE MTT SRBHH ICH, T
BANNBH. ESHA.ESHM+3-MA 4. MR
HA{MA RMPI-1640 B F B ESRAL T
KRFEBWE 1.2 mg/mL WESB;ESHW+3I-MA
H,3-MA FESHM ARREKRENRN 1.2 mg/mL)
AEAT 1 h AL 3-MA KFHBEEN 4.5 pg/
mlL, B 5EZSHIEFRERRFBE .,

2.3 BT E R A FITC-annexin V/PI X
Rk, SAGYHREM 6.9.12h WEAKRE 10
mL ELER GHEXHAREN 1X10°/mL,
1000 r/min B.L> 5 min, FEEHK. ABEZE
BB K,1 000 r/min B> 5 min, f§ 200 uL &

GZARERMMK, MA Annexin V-FITC/PI % %
5ul 4 'C FEE 20 min, 5% PBS 400 puL, LA
R4 AL (FACS Calibur, BD 2 &) & 3 48 fa oA 1=
HBH., SMESBR 1X10M R, TRER 3K,
i Cell Quest B {47 A T2,

2.4 HREREKEERAERE . SAAREHTS
ZEHERFLEOEHES F6RP.24h B
HaE, FARMBSBESER 4% ZRPRE
SEHIM 15 min, B E KK PBS R KGE, WA
0.25% Triton—X100 ¥k E#X & 5 min, AT IMA
1% 4 MEAEH (BSA) 4 30 min, 1 A BSA
BEMAHA MAPI-LC3-1 (1:100)4 C BF
%, K B M A PBS %3 W5 WA FITC #ric#
FHH G Q% BSA L 1: 20 HARE) ERT
LI HE 30 min,PBS RS RAMIG , WAEKYE 2
W, Bt BAE PBS RE—H, KRS EMHMA,
Olympus—BX51 XX BBERE, XREX 3 K,
2% Tamai ZHECL, ARAHAFIU EZLER
HLC3 RS, AEtAR S BARME I HE
BEWAH,

2.5 BAEEGEHHE . FHLLET 12h K
T, 2.5% REBR 1% RBRNEEE,
ERFZEZBE K. FEWIEGE, #E LEICA
ULTRACUT UCT B #4 F #LY] A, BB E 4
GBS WELRAE,JEM 100CX— I FEit i
WA, AR, i0 %,

2.6 GHENN-BEHRA r+s TR, NA
SPSS12.0 KA B, TR ER T E AT AW
FHE: BB,

3 &%

3.1 FHW BEL-7402 MM AKMEIER . RR
REBWRELES WA 48 h f fF # 41 8 BEL-7402
AKAFNHER MFHESAYEEREEHX,

ERBEBKE,ICoN 1.1 mg/mL, ZRAEL.
£1 E¥SuFAAEM BEL-7402 £ KNWHER
(xts, n=5)
Table 1 Inhibition of matrine on growth

of BEL-7402 cells (x+s, n=5)

a p/(mg * mL~1) A ML/ %
XY ) 0.6 0.564+0. 009" 19. 62
0.8 0. 430+0. 042" 36.07
1.2 0.30240. 030" 55.10
1.6 0.286+0. 036" 57. 64
pogiil - 0. 674+0. 026 -

SxtBEAk®g. *P<0.05
* P<0. 05 vs control group
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A-XR4 BESM4 CESH+3IMAH
A-control group B-matrine group C-matrine+3-MA group

1 £5W4%E 12 h 3¢ BEL-7402 HRATHER
Fig.1 Effect of matrine on apoptosis of BEL-7402 cells treated for 12 h

F2 ESEAEFRME BEL-7402 AT KX E
(Eis; "=3)
Table 2 Effect of matrine treatment for different times

%3 %$% 3 BEL-7402 AREFRNEM Gts, n=3)
Table 3 Effect of matrine on autophagy

of BEL-7402 cells (x+s, n=3)

on apoptosis of BEL-7402 cells (x+s, n=3) o ERREAR %
o BEX/Y i3 (pgemL™Y) 6h 9h 12h
€n (pg* mL™1) 6h 9b 12h ot - 2.1710.16 2.74£0.13 2.6110.23
HER - 2.3540.37 2.9740.22 2.1140.04 21 ] 1200 57.2840.37* 61.1240.43* * 63.1640.29° *
5% 1200 37.2940.16% * 39.2740.98" * 44.8840.78" * E2W+3-MA  1200+4.5  31.24+0.462  29.85£0.364  29.1740.264

342140738 34.2240.358  35.6340.482

SxE4A®: **P<0.0l; 5S5ESWAHE: 4P<0.05
* * P<0. 01 s control group; 2P<0.05 vs matrine group

3.3 ABMAAMEESBN BEL-7402 A F
W 5t AR IEMERE, RERDEY
LC3 BB FAHABEN, 2R E KRR
X, BEWHEEAREEE D ESRATRKHES
MEEALH LC3 HEFR, REEARKALT
£, ZVEFREEL, B FERHEAR S BAM
W BHE. B REMHA 3-MA T EME
ESWEFH BEL-7402 AR A F M, WK 3.

3.4 EHHENEESBEFN BEL-7402 1
BE%EMEWAEL. E% BEL-7402 40 M M 5 3
. ELCHE, AFMASPR. HSBATREE

E5H4AIMA 1200445

S5 S@A LK. 4P<0.05
AP<L0. 05 vs matrine group

S5xfBAHE. " " P<0.01;
* * P<0. 01 vs control groups

B, AR RERA T/ M, ARk hERORE
SRR AR B AR AR A WAART
1 R B 2 T AL O R 0 A TR 5 B R )
BB B /M, 28 R 28 R B R R
AT TR, 2 L 25 0 /R AR UK ORI R K
A R A R A AR BRI AL R
B AR R TR 3 » LAV 40 MR T 4 R — O B W »
TMEHR, RS, AT, TR RE LR
METHE, EESH 3-MA 4, MR+ 5 kA
B WD, A5 40 MM % 2 A, B9 T % 40
T RATCHARBREERD, RRERAK, TRAT
/MR 2,

A-XR4E BESR CES#H+IMAH HFR=1pm
A-control group B-matrine group C-matrine+3-MA group Bar=1 pm
H2 BEL-7402 AAEFRAATEREHEHL
Fig. 2 Altrastructural changes of autophagy and apoptosis in BEL-7402 cells
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4 itig
HREAR.MEAREPAFENKFBHRIE
HARFRHES EWANYEEREZRD, T
MEINEFREHH TR, R, AFMEER
Beclin-1 5 J5 4 & b7 24 . 7T A3 fm /b R R i &
A0, XEREAEWENNTRAKRTHARES
RAEBRSERMERKEMEAN TR, RET HHE
Mgk, K2, AWM By RN R E.
MAXARRERI M. EE2RATUNARER
BEL-7402 AFFBAIRA T, EMHERENHA 3-
MA AWM HES ARAT, RAAFERSS5TH
BAEL. ARYAERARREREYHELESE
R LC3- 1P 4B kR A I, TS HARH
A ESAREL A5, AR b BB HE, A
3-MA 5% SHItFEERTT LA BMH 8 FRKR
A, B REERBIELTX—A.
NEBHEAI AT HATRREBRIAUNE
WIEtR, R EZH, ESHATLIE T 8B A4
LB I MR, R BB ESEEAAREE
WXEATHERE SR THE, R IECRIRE,
XHATERXTUASNREA T, B 1 B
T, AL R 3-MA WEHEME A%, 5HE
B, BTHEBERS  BREFRARATZEFED
BR. ALXRER EREEHET, BERETT LIS
AFETME, Y ARES B FREEFERRGH
FRERSHEIAT, BAHMBMNELRNEQEN
L, AR, AR 4 FE T R
TR LAE &, EFM AL T R—F RN,
Bk THRAEYBRET=EEEEHARTFRATD
HUHBENERAFE AR ERNEXERTS
R,
LRPRI, A IMARTHENHAS
g, EREZLMHATRE, MATURIRL AR
RAERT., XTXMHAR, FRE 3-MA A[LIER
BATEFAEREAT, AEHESHMEH 8 5%, %
BrMRERFEHEHER, HRBERE—E

BEWRES, MENAR MR ANARE amH
MARETI L, ANEFERESRATRARREXER,
HERSHTRMARRAMNBEFHEARETEE.
FHRRAGTSHHEBE T AFRBETLUERH
TER—BHTURAATHEERE.

GEFRR, EERELRERFREAFHE
B, V5T B 7 M 5 TR A0 o R A A T A AL
HZz—., IHMAFRERTHESEFERRMTH
—$W3E.
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