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[(# ZE] BHH ZFALTA(As, O, ) it 755 4 B JA T A5 T 40 i 2 Ak 0% VR 9T 2Pk B4k 41 A H I v
(APL) 35 CHUSRIFITRL. 5 APL 4HMIAR{RL, 7 2B 4H L (NB ) At it /2 534k UASZBE , 30X As, O, ZEARST
XoF N Ao 25 B 240 M8 200 B R T 1 R s e B v RE A AL AT . iR SR As, O, X # 2 RE 4 D)% SK-N-
SH 21 JfI 38 58 1) 52 0] ; Giemsa e 68 W Z 40 MU TP 252 2022 5 Annexin v /PT84, Y0 3 200 A A6 000 40 AR 8 T 5 S 2 4 g
2 e ta Ty ik bel 2 B RIALEI, SR As, O, W I SK-N-SH 4 i 3% i , 10 il 4 FH 422 5] ok B[] 44 i 55
NE, I H IR T T S U s T AN M AT 4. 0 umol/ L As, O /E ] SK-N-SH i 72 h J5 , F 91 T 41 i
el (9.9 20.8)% , SXT M (3.7 20.2)% AHHLH B 2, 2R A B EH (P <0.05);4 3]0 1.0,2.0,
4.0 pmol/LiYy As,0, 4b¥F SK-N-SH 4Hffl 72 h J5 ,bel-2 Fik b As, O, ¥R BEHE NN E ARG H bel-2 23k BRI 4351 H
(26.3+8.0)% ,(15.0 £4.5)% F1(4.8 £3.2) % , 5XTHRAL(73.6 6. 1) D AHLL , 2257 H BEFH(P <0.01), it
As, Oy RTAEARSMID i 4o 25 ] 20 M08 20 ML 2 0, 5 SR T bel 2 2 5 T HR W 1EM .
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Effect of arsenic trioxide on apoptosis of neuroblastoma cells

Xiao-Ning GAO, Dong-Sheng HUANG, Suo-Qin TANG, Xiao-Fei ZHANG, Ting-Ting YANG. Department of Pediatrics,
General Hospital of People's Liberation Army, Beijing 100853, China ( Email; gaoxn@ tom. com)

Abstract: Objective  Recent clinical studies have shown that arsenic trioxide ( As,0;) at low concentrations
induces a complete remission with minimal toxicity in patients with refractory acute promyelocytic leukemia ( APL). Studies
suggest that As, O, induces apoptosis and possible differentiation in APL cells. Like APL cells, neuroblastoma (NB) cells
are thought to be arrested at an early stage of differentiation, and cells of highly malignant tumors fail to undergo
spontaneous maturation. This study was designed to investigate the effect of ( As,0;) on apoptosis of neuroblastoma cells in
vitro and its mechanism. Methods The effect of a wide range of concentrations of As,O; on the proliferation of
neuroblastoma cells was measured by the colorimetric method. Morphological changes of the cells were observed under the
optical microscope in Giemsa stain. Cell apoptosis was determined by the flow cytometry assay in Annexin v /Pl stain. Bel-
2 was detected by the immunocytochemical method. Results 0.5-4.0 pmol/L As,O; significantly inhibited the
proliferation of the neuroblastoma cell line SK-N-SH and the inhibitory effect was dose- and time-dependent, which was
accompanied by the appearance of morphologic characteristics of apoptosis. After 4.0 wmol/L As, O, treatment for 72 hrs,
the percentage of apoptotic cells [ (9.9 +0.8)% ]| increased significantly when compared with the untreated controls
[(3.7£0.2)% ] (P<0.05). The expression level of bcl-2 was down-regulated as the concentration of As, O, increased.
SK-N-SH cells treated with 1.0 pmol/L, 2.0 pmol/L, and 4.0 pmol/L As,0,, the percentage of bel-2 positive cells
[(26.3+8.0)%, (15.0+4.5)% and (4.8 +3.2)% respectively | decreased significantly when compared with the
untreated controls [ (73.6 +6.1)% ] (P <0.01). Conclusions As,0, may inhibit the proliferation and induce
apoptosis of the neuroblastoma cells, in which bel-2 is involved. [ Chin J Contemp Pediatr, 2005, 7(2) : 163-166 |
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AL o AR, I Al F = 4k R (As,O,)
1RY7 2Pk 4R 40 B I (acute promyelocytic
leukemia, APL) i A5 T AR 4797 8%, JLH X & &
FIHETR 1Y 8 38 A B R 3, LT HABY 7 1450
RIEHIESE As, O, 38 1 5 2 H iR A [R] 1) i 72 e S PR R
fift APL {5 35 ) PML/RAR« fil & 55 H (4 7% 11 7
Yy, T bel-2 JEHi%S APL 40", 5 APL
SHAAHAL, NB 20 -t 2 o3 Ak B SZ BHL, FT 8% 25 0175
ForA, XA AT S HRIBYT NB BT A Btk
T As, Oy X—EHAWM M5, A 5IEse,
As, Oy I THAL AT A0 2 1 bax' % caspase-
314 AL T 2 R A R A MR T TR AR A
HMIEE T As, 05 XA NB 4fijffd ik SK-N-SH i T-1EH
FISZ I, X0 =T 68 B VE FMLEI AT BT .
1 MBE5FZ*
1.1 HREREERLHT
N PR 20 M9 20 i 2 SK-N-SH Il - [ =
FREEBA L . As,Of T I IRIE BERF R 2
BT I 25— 2 B f A, ) PBS 28 whri C i 50 wmol /L
HIBEAEIE 0. 22 pum YRR LT I8 BR A 45 H o CellTiter
96 Aqueous FLY R 20 L3 5 43 il ) G4 Promega
OS] ASHOBERENE 45 &V 2O i)
£ (annexin-V flous stain kit ) >} Boehringer Mann-
heim A ] 7 fil o bel-2 /N RABT A B 50 BB
Santa Cruz 2\ 7] 7" iy, SP Gt 21 4k e 64,3070 & . DAB
810 & Triton X-100 ( 3R & o FEORBLE ) 1)
Tt AP HEARARA A
1.2 #HpatEsF

SK-N-SH 4iiits %% 10% A& 2F 17 ( HyClone ) #
DMEM 2585295 ( GIBCO-BRL) , % 37 °C AF4
BN 5% 1) CO, AR M BE 240 h i 97 . S0
XA, &5 W 22 Y2 AE 95% L I,
1.3 As,O, X NB 40Af75 7 018 58 A4 22 0

b SK-N-SH 41 ffs F 96 FLAL, 4L 2 x 10* 4
4L (100 wl),37 °C 5% CO, & FiE3E 24 h )5
SES AR YR 0. 125,0.25,0.5,1.0,2.0,4.0,8.0
pmol/L [ As, O, 4k&5 53| K5 57 24,48 ,72 h B¢ 1
e, W RN SR R X B . SCER A5 R 4 h T
FLn 20 L CellTiter 96 Aqueous HLiz k5,37 C |
5% CO, 240 T4 E 4 h, SRJG1E 96 FLAREAR
AL 490 nm GRS A B, 4 a3 FE A il % =
(1 = SEBREH A B/ XS BRZE A ) x 100% , ASE5
W 3 NE AL, S50 3 o sr SEER Y HE

1.4 Giemsa S EMBMAPARTS

SK-N-SH 4l Fh Fi 4% 3.5 em B985 5% ML cost-
ar) , 5—E W As, O, SL[F] ¢ & AR I a], A
[ 5% 5 min, Giemsa YL 6 J5 | W GUBE N UL A0 L 4 1
HIFRREPE AR AL
1.5 i o R {SCAe i) 40 B 38 =

B PERE IR 25 5 2 1 v MBI P BE (annexin
V/PL) WUt i 2 A I 240 B A T~ 1 x 10° A4~
M2 PBS BEi T, #2 I8 annexin- v -flous stain kit
PEAL 7 P, TN AH LA (B-D 23 &) A : 38
KK 488 nm, I 511 nm (A7 JE #5461 an-
nexin-V -flous LR G257 — 4K 560 nm By 3E#s
il PLAY LT 8551
1.6 HRMAALRANFERARGT bel-2 EAFKIE

SK-N-SH 2 il 8h 24 FLAMER 724, AL, 0,
2.0,4.0 wmol/L ff) As,O,, A& A N As,0, )%}
WREH , T 72 h J5 F e se 40 B 2 240 27 FOR K6 bel -2
HmEKIL, UL 4% ZRPEERE 20 min, PBS BT,
1% Triton-x 100 /£ 30 min,0.3% H,0, F FI N I
it S AL Z B, H 10% =F 138 3 7 TG X He s,
1: 40FF B /N B bel2 B 58 eI, == iR 7%, PBS
VR, IAE E AR iC BTN 1gG TAEW, PBS I
U T IR B A 10 B BE T DF (3R T /B, DAB i
o, AR ER Y, X IELL PBS B —$i. 41
I A B, 400 £ B S T BEHLIEE 10
AP TR A 53 e o
1.7 SitER*

L SPSS10. 0 it ab FiE B , £t FH %k =
PRfEZE (x = 5) IR, REAS R 085 LL A T o K56, A
USKHERE R P <0.05 SR 274 i 1k

2 #XR

2.1 As,O, 3l SK-N-SH 4 fai5H

CellTiter 96 Aqueous HL7 ¥ a7 A 75 — Ff o Y
AL S (N ER, MTS) Fl—A> i B IR (&
WM, PES) ,7E 490 nm W W {E I 5 1) FY JE 7 ) 1)
W HE SR IR A R BCRE SOE . AT S
WE/R,7£0.5~4.0 pmol/L As, O, F e YL Y,
B 2450 A 1 n B AV FH I 1) A S I, SK-N-SH. 41
USG5 B R 5240 ,8. 0 wmol/L 1y As, O, MRS
4.0 wmol/L 20 A Lt , 4% 5 52 410 A5 B2 1 v A W] I .
0.125 ~0.25 pmol/L As,0, %} SK-N-SH 4 i1 1 5
MHEERABE(ER )
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R1 FEKE As,0, %t SK-N-SH 20 18 58 5 22011

(x£5,%)
Eig7ki3 3 BRI

( pmol/L) 24 h 48 h 72 h
0.125 5.3+9.7 8.1+11.2 11.3£14.0
0.25 2.8+12.3 13.4+13.4 10.2 +11.3
0.5 15.2 £2.7° 23.6 +17.6 17.5 +7.5°
1 20.4 +£3.1° 34.3+11.9" 37.3 +4.9"
2 25.4 £8.4" 42.5+5.6° 52.6 £5.7°
4 36.0 +12.4" 44.4 +9.9° 56.1+5.3°
8 42.9 +15.2° 51.3+7.1° 55.5+5.3¢

534 ,a P <0.01;b P <0.05

2.2 As,0, %5 SK-N-SH 53K

1.0 ~4.0 wmol/L As,0, YEFH 72 h LUJ5, f8l &
8 UEE AT UL A ARG /N AR AR [ 4 S R A
B/ INGARZEE , 20 Jf 1) B 5 5, AR K 9218, 4 it L
BERE IR TR, Giemsa YL tf 5 i 55 ULEE , U0 240 Jfd
JH P Se A, 0 o 3R, A 1 4, AR L TR A T/
A BEIS ] 1 S0 4 B 24 ol B 184, 90 T 4 A v
E
2.3 As,0, %5 SK-N-SH 20 BT

21 it AN X R 2 2K 5 B0 I 1t 22 & 82 ( phos-
phatidylserine, PS) 4| & % A= 75 41 g 98 T /9 B30,
annexin v ] LURE S VE L 5 PS 454, M9 >k 46 D
T TR TR M 3R TRT Y PS5k B 40 it J5 475 24k 45 H: 58 3
PE ARG 5T 2 (00 PLRRESE A G A, SR 11 IR
HEFNYE T 6 A A4 2k & M PR B8 40 it 7T [R] B 3% annexin
v Al PLARIC, A PL A] LA A3 B S8 88 1, ARBE 5%
ZEHR B R 4.0 wmol/L As,0, /EH 72 h, M T-40 0
PN (9.9 £0.8)% , SXFHRL (3.7 £0.2) % #H
W, 229/ BEM(r=11.42,P<0.01) ,#/K 4.0
pmol/L As, 05 AE#%1/5F SK-N-SH R T,
2.4 ARERE As,0, % SK-N-SH 41 bel-2 &
pey:ub-A1|

£1.0,2.0,4.0 pmol/L (¥ As,0, b SK-N-
SH 20 72 h J&, bel-2 F23k FHME R 43510 (26.3 +
8.0)% .(15.0 +4.5) % (4.8 +3.2) % , 5% B 4H
(73.6 £6.1)% ML, 274 W EM(r, =13.85,1,
=26.92,1, =35.36,3 P <0.01) , Wl As,0, I
FERGNN, bel-2 ik B FEALETE
3 g
ot 25 240 B IR A ) L2 W SR 1 A b o
52 o, RS L DR PERR S, H ORI RIR T R

FARIGITINHE BT, (0 58 4 28 ff Fe A A Jo s A=
FERARMG, R IL , 408 1AL 7 25 9 i3 NB AR L
e B B R o 78 5 S A A T A
WA A A R E N T APL 36T BUS A
Ty, B T AT TR ) R R VR T AT
P, LRIEECT RIS E R, As, O, BEIT B4
il #eh 25 B4 R SK-N-SH 20 it () 384 5, 1755 40 g 4
Too IRAFSE As, Oy XoJ it 25 1 20 M8 200 M 4 FH B ]
REMIHLELKES R As, 05 BT NB & I R IR Y7 18
PEFLIS I o

AHFGEH B, As, Oy T LA I it 2555 240 it 3
SK-N-SH 4 ffl i 458 . Chen %' 378 H As,0, i
¥ APL BRI 254 4 0.5 ~3.0 pwmol/L, 7E 16 {4
HIRIGYT 5 2 & 1 APL B35, 15 3K 58 & fig i
WA B A R . ASBFSY R, 0. 125 ~
0.25 pmol/L As,0, [F ¥ B 13 /)N, % SK-N-SH 41l g
HEFEIN I VE AN, 7E 0.5 ~4. 0 wmol/L ¥ 1
I, As, Oy DIV AR 77 =X il SK-N-SH 41 fifg
K BEAE IS ) AE G, As, O 901 1 11328 ¥ 1 0k , 3
PE/RIAYY APL [150) 0] BE AR E T NB B RIS
J7o MAEHIIA—5E,8. 0 pwmol/L 1) As,0; # 4
5 4.0 pmol/L 41AH H, 384 5 57 411 2 JiE 384 =5 AN B
X ARRIRATT, 32 F A T R IE 7 B, — B
YR LUR AN RERE YT AL

AR TR X TR SRR B 2 2
PR R P AL S0 T, AR B RS .
F14) 2 A B S o T 200 0 %) O 1 R 486 B P A 2 9 1) 4
W VFZ Ay 20 R A S R A A TR
FIAITVE T . Akao 250 B BIF 95 B 7R« AR e
(2.0 pmol/L) iy As,O; FEFT 10 Tt 25 B 4 At I8
R 7 MR A TR, AT
Giemsa Y& {f n] M5 2] ML AR %) 0 7 20 g K 0 1= /A
LA 2 AN A A ) 5 O T 40 B
W% FeBH As,O5 FEMRIN AT LA S b 28 R): 40 i 3
SK-N-SH £ T, HAMIFTE B As, 05 X 2
PR AERK Y APL 41 2 NB4 ELAT #1454 1 () XU 2
N, e As, Oy i AR T, IRV (0.1 ~0.5
pumol/L) As, O, W55 41 f &8 73 73 Ak B A 25 2028
ARSLEG Y AR As, O, FERTT , B L3 40 B8 43
SIS 2R AR

Bel-2 S U1 4R T SCSE L R ()
REAMHIANMI I T As, Oy 55— 2L 1 15 40 L U 12
EHFEAC bel 2 MURIBA G, O HAM 2B 4 MR
AHa Rk SK-N-SH 1 bel-2 & 1 5 5 %35, AR
f75,1.0 ~4.0 wmol/L As,O, #f F§ T SK-N-SH 4f
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H2 72 h,bel-2 kBB /D, KB As, O, Tl
I bel-2 FEHFIRMIBFE M,

i L RTIR, As, O, TEARAMNGENE/E —EFEE L

il A 2 B 41 e R SK-N-SH. A9 2E &, 175 5 41 g I3
T, HAEAIBLH S 915 bel 2 EEHFRIRA K,
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