5519 4 23 1) rf [ S2 6 7 ) 2 de 7 Vol. 19 ,No. 23
2013 4F 12 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2013

TS A A P 2 B 40 W JR8 SK-N-SH. 2 B 184 58 1 FH A 5%

Suei AR EIA, B, aR R
(1. Z2MKBH_ERGEIFR,ZM 730030; 2. 20 KFH _EmAZH, 20 730030,
3. AN KBS, AN 450001; 4. 2 KFH ERDILAAE, 2 730030)

[FE] BRSO AW S 4005 SK-N-SH 41 Jitd 54 55 1952w, 35 383 HAE FHALH o 75 5% O $o2k K309 SK-
N-SH 40, FH i 62 7T B(SRB) 2 K355 26 (0. 5,1.0,2.0 g-L™" )/ H 24,48,72 h J5 SK-N-SH 41 g 1 34 ¢ ) il 2% , 3 20
24 L4000 248 L 1 5 R 4 i BB, Western blot 48 I 2 J) R 4 2 B2 25 11 i ( Caspase ) -9 FlIl Caspase-3 tEA M RE, &R wH
X SK-N-SH 411 ffa 38 it EL A7 B S 400 50 4 FH L L 2 B0 o 0 42 RS PR AR B 1 . 0.5,1.0,2.0 g+ L' 35 B0/ FH 24,48,72 h J& SK-
N-SH 4il Jfd i 47 1] %4> 31 k7 (19.06 3. 17)% , (30.18 +3.02)% , (38.55 +6.12)% ; (45.12 +4.02)% , (60.45 +5.51)% ,
(71.38 £7.91)% ;(58.91 +4.36) % ,(73.44 +8.17) % ,(88.37 +4.57) % . i 2 40 M {046 W %ot 20 K 4% vk 28 2 0 T 28 43 3l
H(2.45£0.49)% ,(12.56 +2.21)% ,(19.44 +4.32) % ,(30.12 £3.35) % , 5} W4 HL 55, 35 S B 40 (0 04 T- R ¥ W 25 kv
(P <0.001) ; 4 i J&] 391 25 21 Wk 7S o5 Z: i A 1] SK-N-SH 20 Jifd 48 h 5 G, /G, WIZH i 4 2 (P <0.01) ,S 1 20 g B e vl 2D (P <
0.01), ¥ 3% I Caspase-9 Hl Caspase-3 H [13Ki5 (P <0.01,P <0.01) . ZEiE: ¥ 2 00 Pl 48 B 4H fig 7 SK-N-SH 41
L Fr 184 7 5L 9 4 S R 1 S B A0 B SR B RTB0S Caspase-9 il Caspase-3 33k 11 175 5 7= AR A ML U8 T2 56 .

[XBR] HS0; AMEAEE; Mo, ERRLEARE D

[RESFEE] R285.5 [ XERFRIAFD] A [XEHS] 10059903 (2013)23-0196-04

[doi] 10.11653/syfj2013230196

(YR EHHEI] 20130706 (005)
[E£TB] hRm R SEARIIL % 2% % 550 H (1zujbky-2013-46 )
[F—1EE] B, B BAE2500 , N E P25 25 B2 5T, Tel :0931-8942355 , E-mail : gxhong0616@ 163. com
[@IEE] ~ A, Tel:0931-8942491 , E-mail ; lzubyl@ 163. com

[ 3] Li-Sha Zhu,Xin-Chao Ma,Shu-Ying Han,et al. Effect of Associations of overweight with insulin resistance,8-cell
total flavones of buckwheat leaf on blood lipid and lipid function and inflammatory markers in  Chinese
peroxides [ J ]. Chinese Journal of Chlinical adolescents[ J ]. Pediatric Diabetes,2008,9(5) :488.
Rehabilitation , 2004 ,8 (25) :5178. [10] Frank C Huvers, Calin Popa, Mihai G Netea, et al.

[ 4] SO, FEM 45,5 3526 M 55 2 B Improved insulin sensitivity by anti-TNFa antibody
PRI K BUIR 5 AR M4 4L PTPIB fysgmg [J]. b treatment in patients with rheumatic diseases[J]. Ann
[ 2 244 15,2009 ,34 (23) :3114. Rheum Dis, 2007,66(4) :558.

[5] [, 208, 5m, 25 5535 6 0 8% 0 2 A BE IR 9% [11] Krane V, Winkler K, Drechsler C, et al. Association of
Co,/NEBERR R AR BRI EW[)]. T RE LDL cholesterol and inflammation with cardiovascular
2.2012,33(13) :1876. events and mortality in hemodialysis patients with type 2

(6] . AdHsah s il (M), JL st AR T diabetes mellitus [ J]. Am ] Kidney Dis, 2000, 54
At A, 2008 :345. (5):902.

[ 7] Pedrini M, Massuda R, Fries G R, et al. Stress, [12] 2B 45 K 8258 55, 08 0 1 XM IR 9 K B
inflammatory markers and factors associated in patients JINER FR AN M 3 B Sy i S RE R e [ 1] R 2
with type 2 diabetes mellitus[ J]. J Psychiatr Res,2012, 25 51 K ,2010,26(2) : 13,

46(6) :819. CI3 ] SRS XU i, 9 Bl D, 45 OB IR 2 OB DR K B

[ 8] JAAA, S MRS, % PHHRR B M 2 B R SAR AN 8 BRI LI AR B S5 56 05 7 5
o R BB i Q3 R M i R AR SE SRR S [T ). h i&,2011,17(21) :235.

ST )7 R 2E 2R R ,2012,18(13) 1233, [T AT

[ 9] Alice P S Kong, Kai-Chow Choi, Gary TC Ko, et al.
- 196 -



1R DS LT, 55 - o S A ) P 22 B 40 B9 SK-N-SH. 20 Jifg 484 7/ R F 52

Anti-proliferative Effects of Matrine on Human Neuroblastoma SK-N-SH Cells
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[ Abstract |
SH cells and its mechanism. Method; Effects of matrine (0.5, 1.0, 2.0 ¢ ‘L") on SK-N-SH cell proliferation

Objective; To investigate anti-proliferative effects of matrine on human neuroblastoma SK-N-

were tested by SRB assay. Cell cycle and apoptosis of SK-N-SH were measured by flow cytometry. The levels of
caspase-3 and caspase-9 within the cells were analyzed by Western blot. Result; Matrine inhibited the proliferation
of SK-N-SH cells in a dose-and time-dependent manner. The inhibition rate was (19.06 +3.17)% , (30.18 =
3.02)% , (38.55+6.12)% ; (45.12+4.02)%, (60.45 +5.51)%, (71.38+7.91)% ; (58.91
4.36)% , (73.44 +8.17)% , (88.37 +4.57)% after treated with matrine by 0.5, 1.0, 2.0 g+L ™' in 24 h,
48 h and 72 h, respectively. Flow cytometry apoptosis in the control group and each concentration group were
(2.45+£0.49)% , (12.56 £2.21)% , (19.44 £4.32)% , (30.12 £3.35)% , compared with the control
group, the matrine-treated cells showed increased apoptosis rate (P <0.001), increased percentage arrested in
G,/G, phase (P <0.01) and decreased S phase cells (P <0.01). Matrine significantly increased the expression
of caspase-3 and caspase-9 of SK-N-SH cells. Conclusion: Matrine can inhibit the proliferation of SK-N-SH cell

and the mechanism may be correlated to cell cycle arrest and apoptosis induced by activation of caspase-3 and

caspase-9.
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1 2218 40 fd 78 ( neuroblastoma , NB) & —Ff 45 J5
SC AR 28 FR GE VR I, R B4 )L Bl R UL
Wz — R RAE TR m BG 2, A8
FRRGAGT 17 Pk S5 5 T AR O L R RE 2
WA A S0 E A ROy 2 HAEBT
MR EEECEE T ZkE . ALK S
TE 5 S Bl o6 N A 28 B 41 Mg 93 SK-N-SH. 41 Jifg 3%
B B S e, IR AR FH AL AT 4R 1)
1 &
L1 4ig R Afh & b: 4019 SK-N-SH 21 ifg fy 45
M K225 2= pr 42 4. SK-N-SH 41l il JH| & A 10% 1k
KNG MTE R DMEM 15 52 e 5h 5% B 3% 550 5%
C0,37 C,
L2 2500 SOk 8 205 (10 mL: 150 mg,
L PSR AR 8% il 245 45 PR A W), it 5 120610) , DMEM
K5 % 3 (HyClone , Jb 5T FEBR AL S A PR AL it
5 SH30243) , Jo gk HL % %8 UL v 24 Wi (RIPA, | ifg
BAREYHARARA AL AE 121104) 154 1075
(B U Z= 3 Ay T &R A RS, iS5
120517) JEE B (H i EME G ARGRA A,

matrine; neuroblastoma; apoptosis; caspase

it 12112101) , Hi H: % PHET B 25 1 44k (SRB, it
5 R80043) | filt b N BE (PT, L5 YY15235) Fl A% b
R W ( Rnase, it %5 R4875) ¥y A 3£ [ Sigma 2
], Annexin V-FITC 4t ffg 78 T W55 65 (pg ot L2
RO JEA RS |) L4t 120526) , 2 it KA 2
1% £ H [ ( Caspase ) -9 , Caspase-3 ( 3¢ [# Santa Cruz 23
A, ftS 51k SC-70505,31A1067) .
1.3 Y%  Accuri C6 A MMAL (ZEFE BD Accuri
~wl), AR B3R AR (SEE SIM 22 ) , Spectra
M B 42 K AR A (SE [ DYNEX 225 ) o
2 AHE
2.1 gifsae & A 10% a4k s 5 5% 5 M
FE 8% R W DMEM #5537 5, T 37 °C,5% CO, &1 T
B I AR 28 B 20 9% SK-N-SH 4i e, 2 ~3 d i1k
FAR T U T A S 6 40 7 A0 L P 0 50 20 A B AT
2.2 KGN 20 O BE A IO AR 4 SK-N-
SH i, A2y 5 x 107 A/ FL4%Rh T 40 15 52 4 b 15
Fr 24 h, A2 DMEM $5 5% 5L B A [8] ot 6 94k S
(9 208 (0.5,1.0,2.0 g+ L"), 53 5 B4l ( Hm
SRR IR L) A 4 AT AL, T 37 CL5%
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CO, 43508 24,48,72 h j5 #17 SRB 4+ {5, H
B AR AR 515 nm A I 7 W% B (A) IR TR 4%
21 240 PO ) 3 54 1 5

2.3 AP TRAEI BOW A K T SK-N-SH 41
B, L2 1 x 107 A/l Bl 40 M 8% 3% b, 5%
C0,,37 C &M TWEE 24 h J5, I A& A [6] ot & vk
B E0%(0.5,1.0,2.0 g- L") i35 32 3 AEFH48 h
Ja AR (£ 2H no=4) B0 IR IR A M, 5008
f) PBS ¥k 2 K, #i& B AnnexineV-FITC/PI i& 7 &
Vi I ERAE 1 220 A (SR T 40 i 98 T % I R AT 8
53 o

2.4 ZHM A 40 R 2.3 J5 ik I A S0
(S n=4)1EH 48 h J5, 15 b4 M, 25 .0 W 4E 28
JH, ) AR B . A T0% ¥ 21 4 °C 8 [
24 h, B0 B 2 1 A W, FH BV () PBS BRI 2 WK,
A RNA [0 PT 4L A% , 2 iR EOEHEE 30 min, f7 3
A7 5 FH U =20 M ASCE AT ] S99 A6 D O Flowjo 7. 6. 1
Min B4 3547 2040 53 H7 o

2.5 caspase-9,caspase-3 & [ FEIEMM S H b
Pl SK-N-SH 41l g 48 h J5 , 5% F & PMSF #9 50 mmol-
L ™" RIPA Z4fi 48 BUE 11, JF F BCA X T4 3 A
AT &, M E L F & F 30 pg, Caspase9 Al
Caspase-3 BT {4 T B ¥k B Sy 1: 200, B-actin $T /K i B
e A 123 000, Hifih ¥ 5% Sk ik .

2.6 kbR LIRS DL v x5 Rox o ITA B
R SPSS 17. 0 B4k A7 B 3 05 22 730 #r, IR Al
F LSD-t #6:56: 17 41 0] ¥ B0 2 5 L #, P < 0. 05
NA G E

3 &8

3.1 Xf SK-N-SH 4 g} My 5w % 26 (0.5,
1.0,2.0 g- L") #EJH 24,48,72 h J5 %} SK-N-SH 4
o 8 i EL AT 5 PRI A (45 P <0.001) , HR B
H B S A R R (AR . MR 1

3.2 %f SK-N-SH g T AG5E M 5 2 Bl 52 5
O I SK-N-SH 4fi g i T2 %< (P <0.001) , 5
TR AR ,0.5,1.0,2. 0 g- L' 8% 2 08 5 3 184 i 40
JEgA T A (1 P <0.01) LK 1,

3.3 Xf SK-N-SH 4ii Jfd Ji M iy 52 m % 2 8/
SK-N-SH #4fi ffs 48 h J5 G,/G, 11 40 i Lk 51 W & &
(P<0.01),S #A40ifgiH &y /> (P <0.01) ,G,/M #]
A0 I AT ] AR A S5 R R W], W S 0K SK-N-
SH 2 i Jll B T G0/ G, 1. L 2,

3.4 X} SK-N-SH 41 Jifd Caspase-9 F Caspase-3 25 []
KW m S0 8 E M L JH Caspase-9 Fll
Caspase-3 % [1 ik (P <0.01,P <0.01), 55X}
AL, & U EE 77 20041 Caspase-9 T A R IAH W]
Thi 1M 0.5 g+ L7 35 S8k Caspase-3 % [1R 5%
AR, WK1,

£1 ESHE SK-N-SH @A T NI (v +s,n=4)

o i i #/ %
215 ! M2/ %
/gL~ 24 h 48 h 72 h
X g - 0 0 0 2.45 +0.49
S 0.5 19.06 +3.17% 45.12 £4.02% 58.91 +4.36% 12.56 £2.21%
1.0 30. 18 +3.02% 60.45 +5.51% 73.44 £8.17% 19. 44 +4.32%
2.0 38.55 +6.12% 71.38 +7.91% 88.37 +4.57% 30. 12 +3.35%

SR A P <0.05,Y P <0.01,> P<0.001 (%2 ).

#2 ESHEX SK-N-SH AREPHZM(x2s,n=4) %

o1 3 G,/G, S G,/M
/g-L7!
popiist - 36.52 +4.21  43.51 £5.32 19.95 £1.79
S 2 0.5 40.31 £3.07" 39.01 +4.25" 20.28 +4.65
1.0 48.04 £7.21% 31.99 2.36% 20.01 +3.56
2.0 53.96 £6.63% 25.01 £3.23% 21.54 +2.24

4 it
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FEAN ] SK-N-SH 4t g 3 58 (4 7 1 .

A A, F AT & B 2 0 g %% 175 3 SK-N-SH. 4 fity
PR T, o ok R 2 A T R Gk
(30.12 £3.35) % . ARJITJEAT, 240 J 0 1 02 52 40
PR PE L R 2K M AR 1% iR R A AR B — A G
WG R, Hor, 2 e R A =R 2R 1 ( Caspases)
FESL A Rl o 2 G E 2R/, i H AR 4
Mirf Caspases FY 2% 35 FTE 39 AT 5| 2 40 ML A T
Caspase-9 W F% ICE-LAP6 , T 5 4 Jifi {4, 2 C F1 Apafl
LS A BT | O 2 — 20 00 40 M A T R
e B Caspases-3, AT filh & 8 T 9 36 Je 1o
KL Caspase-9 & i 17215 5 1% i # v 2209 - Ui
Caspase, [ Caspases-3 M| J& 4 Jd 3 T2 (1) B AT
KEFFE R, 35 Z 08 %) Caspase-9 I Caspase-3 F ik
B LR, RR U s A T IR R . Rt 2 A
AR S5 5 SK-N-SH 40 il & - 5 7% Caspase-
9 Fil Caspase-3 % JAHK

M2 BTN A 2B 40 R SK-N-SH 41 ifg i)
B mE B IR R 3 AR A R 55 BEL W 20 R A
G Caspase-9 Fl Caspase-3 FikJE 1M i/ 5 = A4 41 g
T 06 STl B A0 R 1 B K fa i DL R H
X A WA RIR T 2590, 35 S 0800 b 2 B
20 J6 98 1 FH G 5 O ol 2 B 40 JHRLJRE A 7 AR E T —Fb
JE B R S AR A
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