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e 38 A LA AN )k 2 357 S5 Co AMFfLAY PRI -2 ; SCAT 8 & PCR o5 Fr( Real-time PCR Array )il e Z:084E )5 Co
S T G B (1 25 S 2R3 s SR AN AL 2 B Western blotting J7 KI5 S 004 C6 20 caspase-3 Feik s, 45 R
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Matrine induces apoptosis of glioma cell C6 and the possible mechanism

ZHANG Shu-jie, WANG Xin-hua, CHENG Bing-lin *( The First Clinical Medical School, Harbin Medical University,
Harbin 150001, China )

[ Abstract ] Objective:To explore the apoptosis inducing effect of matrine on C6 glioma cells and the related mecha-
nisms. Methods: MTT assay was used to examine the inhibition of C6 glioma cell line by matrine at various concentrations
and the IC,, was calculated. Inverted microscope and TEM ( transmission electron microscope ) were employed to observe
the morphological alterations of C6 glioma cells after exposure to matrine; FCM ( Flow cytometry ) was used to detect the
apoptosis rate of C6 glioma cells; and real-time PCR was used to examine the differential expression of related genes. 1CC
and Western blotting was used to detect the expression of caspase-3. Results: MTT showed that the cell inhibition effect of
matrine increased with its concentration( 0. 1-1.0 mg/ml )( P <0.05 ), with the IC, being 0. 715 mg/ml. Inverted micro-
scope and TEM showed that matrine induced apoptosis of C6 glioma cells. FCM showed that the apoptosis rate increased
[(3.56+0.73 )% -(27.55+£1.92 )% | with the increase of matrine concentration( 0.2 — 1.0 mg/ml W P <0.05).

Real-time PCR showed that matrine induced up-regulation of 58 genes and down-regulation of 11 genes, and 22 of them
were related to apoptosis-inducing death receptor, 15 of them to apoptosis-inducing mitochondrial pathway. ICC and
Western blotting showed that matrine induced up-regulation of caspase-3 expression( P <0.05 ). Conclusion: Matrine can
induce C6 glioma cell apoptosis and the mechanism might be related to a number of genes involved in death receptor
pathway and mitochondrial pathway.
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min,0. 1% Triton %% 20 min, PBS #¥E, LI 10% 1E
WA 37 CEHA] 30 min, I A—PT( caspase-3 ),
MRELL Dy 1: 50,4 CHERE 8, PBS YL Jm I — 9t
(% SP e b gL il & ), FRPEH 90 min,
PBS {3 ¥, DAB I8 & 00, IR AR Y, B &
B, I ORGE B, M i B o DL PBS AU
—PUVEBAPEXS R 50 b A A B ( 0RE S B .
TR 8 AN HREF, BT RR 100 4R, 115 R
PEANMI IR
1.9 Western blotting 754 caspase-3 #9 & ik

JH 200 0 22 e AL i I ML JS B 30 g A S AR
P AT 2R PR 94 T e G FL DK, 4% 8 2 VA FL UK ™ )
R R PVDF ;5% BEAR IRy 4 CEHA 2 h, i —
Pi( caspase-3 ), Fi B L A 1:1 000,4 °C it 7% ; TTBS
PERR 10 min x4 Y, i I0 —Hi( AR A bR IC LBt
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ST R G T AT, T H R AR E T
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SR KBS U H B8R F SRk AT A i1 RS
WA FIR I AT e 2R o
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Fig. 1 Inhibitory effect of C6 glioma cells induced

by matrine at various concentrations for 24 h
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B2 Z&0.715 mg/ml WEFA 24 h
Co MABBREIIR
Fig. 2 Ultrastructural change of C6 cells treated
by matrine ( 0.715 mg/ml ) for 24 h
A Control group ( x 12 000 ); B: Matrine group
( x6 000 ); C:Matrine group( x 15 000 )
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Fig. 3 Apoptosis rate of C6 cells after treatment

with matrine by FCM

A:Control group; B:0.8 mg/ml matrine group

X1 BEEREESHIT C6 MALKBAT- MM x +5,% )

Tab.1 Apoptosis rate of C6 cells induced by matrine

at various concentrations( x +s, % )

Matrine Apoptosis rate  Apoptosis rate Total apoptosis
(py/mg + ml™" ) at early stage  at later stage rate
Control 0.57 £0.12 1.33£0.31 1.87 £0.47
0.2 1.18 £0.25" 1.93+0.42 3.56+0.73~
0.4 4.86+£0.64"" 2.37+£0.57" 6.93+£0.47""
0.6 9.52+1.29"" 4.01 £0.33"13.56 £1.40" "
0.8 14.59 £1.06" " 5.27 £0.45722.74 £1.87""
1.0 18.88 £1.58"" 6.35+£0.14"27.55£1.92""

" P<0.05, P<0.01 vs contral group

2.5 SBEF PCR LA 5B R E Co wm
R £ F kA eg A A £ AR

SERE i PCR Gt ok I 21w 2084 S Co 21
JiL B 68 AN HE PR 22 S 3R Gk, Hih RGA W] B iR
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o EEALTE A MR P PESE T/ Bel-2 505\ TNF
AR Z % . TNF 32K K % . CIDE Domain % Ji% . IAP
K Caspase M .CARD ZJ% . IGF K % . TRAF %
J% BNIP ZZJ#% . DNA 453 73 K6 I /P53 -ATM 3 i AH 5%
FEPI LA — e BRI A5 % 3 ) Hrh 5
TETZ AR AN R BE R A 22 A, SEobilkmief
KHEEHA 15 1~
2.6 EABAER K C6 0T caspase-3 & & & ik
#9 ICC A m 25 R

B g% 240 A Ak 2 4G 45 2R s, X B2 2 i v
caspase-3 FEi5 1 55 BHMEC & 4A ), 175 S A8 Ak #L Y
Y caspase-3 KL EIRAPEC 81 4B ), Mg R ALK
BAGHE BoR, S S B A caspase-3
A R (44,33 £9.06 ), W & i F XF B 40
caspase-3 FEIAH19(29.83 £7.39 X( P <0.05 ).
2.7 EHABAERE CO6 B TP caspase-3 & & & ik
7 & # Western blotting 25 R

Kl 5 s FH Western blotting 77 326 57 2 5
AEFEET IS CO6 JBE BT 4H A caspase-3 £ FH A Rk, 77
ZHRAL BLH AN caspase-3 IAFE HZRIE T (1,06 +
0.18), Wi fm TXH AP HEHREEC 72 +
0.10 X P <0.05).
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Tab. 2 Different expressions of apoptosis relative genes in C6 cells after treatment with matrine for 24 h

Unigene No. Gene symbol Fold change Unigene No. Gene symbol Fold change
Hs. 523309 BAG3 11.24 Hs. 408312 P53 10.56
Hs. 469658 BCI2L11 -10.85 Hs. 443577 TNFRSF21 10.63
Hs. 552567 APAFI 7.84 Hs. 138378 CASP4 11.47
Hs. 410026 BCI212 6.92 Hs. 193516 BCLIO 13.74
Hs. 249129 CIDEA 6.06 Hs. 368982 CASP2 14.03
Hs. 103755 RIPK2 4.89 Hs. 503704 BIRC2 14.22
Hs. 412707 HPRTI 4.63 Hs. 244139 FAS 14.32
Hs. 550061 BRAF -3.89 Hs. 521456 TNFRSFI0B 14.32
Hs. 159428 BAX 3.32 Hs. 510528 TRAF3 14.62
Hs. 522506 TRAF2 3.07 Hs. 525622 AKTI 14.83
Hs. 150107 BIRCS 2.14 Hs. 86131 FADD 15.35
Hs. 241570 TNF 2.04 Hs. 643120 IGFIR 15.56
Hs. 494901 TNFSF8 2.19 Hs. 1116 LTBR 16.00
Hs. 380277 DAPKI 2.23 Hs. 377484 BAGI 16.22
Hs. 642693 CIDEB 2.66 Hs. 646490 BNIP2 16.45
Hs. 591834 TNFRSFI0A 3.32 Hs. 484782 DFFA 16.68
Hs. 632486 MCLI 3.34 Hs. 279594 TNFRSFIA 17.15
Hs. 8375 TRAF4 3.58 Hs. 485139 BAKI 17.39
Hs. 2490 CASPI 3.71 Hs. 38533 CRADD 17.39
Hs. 389452 CASP6 4.5 Hs. 370254 BAD 18.13
Hs. 478275 TNFSFI0 4.56 Hs. 534255 B2M 18.38
Hs. 5353 CASPI0 5.54 Hs. 486542 BCLAF1 18.64
Hs. 472860 CD40 5.58 Hs. 141125 CASP3 18.64
Hs. 513667 NOL3 5.86 Hs. 81791 TNFRSF11B 18.77
Hs. 499094 PYCARD 7.46 Hs. 523968 TP53BP2 18.77
Hs. 431048 ABLI 7.52 Hs. 546356 RPLI3A 18.77
Hs. 405153 NODI 7.52 Hs. 390736 CFLAR 19.43
Hs. 516966 BCI2LI 7.73 Hs. 462529 TNFRSF25 21.41
Hs. 144873 BNIP3 8.11 Hs. 460996 TRADD 23.59
Hs. 356076 BIRC4 8.57 Hs. 446146 CARDS 25.11
Hs. 131226 BNIP3L 8.57 Hs. 591054 BID 26.35
Hs. 329502 CASP9 8.75 Hs. 145726 BNIPI 28. 84
Hs. 80409 GADD45A 9.45 Hs. 9216 CASP7 29.86
Hs. 194726 BAG4 9.78 Hs. 127799 BIRC3 85.63
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Tab.3 Classification of differentially expressed genes in C6 cells after treatment with matrine

Type

Gene

Bel2 families

TNF ligand family TNF ,TNFSF8, TNFSF10 ,FAS
TNF receptor family
CIDE Domain family
TAP family BIRC2 ,BIRC3 , BIRC4 , BIRC6
Caspase family
CARD family CARDS ,NOL3 ,PYCARD
IGF family IGFIR
TRAF family TRAF2 ,TRAF3 , TRAF4, TRADD
BNIP family BNIPI ,BNIP2 ,BNIP3 , BNIP3L
DNA/P53-ATM GADD45A,TP53 , TP53BP2

ABLI ,AKTI ,BRAF

Proto-oncogene

CIDEA,CIDEB ,DFFA,DAPKI ,CRADD

BAD ,BAGI ,BAG3 ,BAG4 ,BAKI ,BAX ,BCLI10,BCL2L1 ,BCL2L11,BCL212 ,BCLAFI ,BID ,HRK

TNFRSFIOA,TNFRSFIOB,TNFRSF11B ,TNFRSFIA ,TNFRSF21 ,TNFRSF25,FADD ,LTBR ,MCLI ,CD44

CASPI ,CASP2,CASP3 ,CASP4,CASP6 ,CASP7 ,CASP9 ,CASP10

Other APAF1,CFLAR,RIPK2 ,B2M ,HPRTI ,RPLI3A,NODI
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B4 wmEAMEEFEGNEZSEERS
C6 #Ra caspase-3 FiZHIET{L
Fig. 4 Change of caspase-3 expression in C6 cells
after treatment with matrine by ICC
A Control group ( x200 ); B: Matrine group ( x200 )

Control ~ Matrin

)

Caspase-3 ﬁ '

o

B 5 Western blotting #&ilE S ER T
C6 B caspase-3 FRiZHIBET
Fig. 5 Expression change of caspase-3 in C6 cells after

treatment with matrine as detected by Western blotting
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v B0 S B M 1k 22 1R A1 B, 400 4 4 | A R
N MR et T 4 TR A, Yt T DNA B3
T AL 2 AZARE AR AZ B R 4 40 B B ST B
T/IMA, AT 2R, B LA ) B
P14 200 5 I 20 L R AN S I S8 A A i
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T SE T T Z R IR R I SRR R IR 12,
TR 28 3 e K 2 A fE( caspases ) B9 K% 1k,
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caspase-3 \caspase-4 M caspase-7 [ K Fik K- I
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