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Arsenic trioxide induces apoptosis of gastric cancer cell AGS and influences
STAT3 and VEGF expression
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[ Abstract ] Objective: To investigate the apoptosis-inducing effect of arsenic trioxide ( As,0; ) on gastric carcinoma
cell line AGS in vitro and to assess the influence of As,O;on the expression of signal transducers and activators of tran-
scription 3 ( STAT3 ) and vascular endothelial growth factor ( VEGF ). Methods: AGS cells were treated with different
concentrations of As,0,( 1, 5, and 10 wmol/L ) for 24,48, and 72 h. The cell proliferation was detected by MTT assay,
cell apoptosis and cell cycle distribution were measured by flow cytometry and TUNEL, and the expression of STAT3 and
VEGF was investigated by ELISA, immunohistochemistry and real-time PCR. Results: ( 1) As,O,inhibited AGS cell pro-
liferation in a time- and dose-dependent manner; ( 2 ) FCM results showed a typical sub-diploid peak before G,/ G, phase
and cell cycle analysis showed G,/M phase arrest; ( 3 ) TUNEL analysis revealed the DNA fragmentation; ( 4 ) During the
As,0;-induced apoptosis of AGS cells, the expression of STAT3 and VEGF was down-regulated, especially when As,0,
was at 10 mol/L. Conclusion: As,O, can inhibit the proliferation of AGS cells and induce AGS cell apoptosis, which
might be related with cell cycle block and down-regulation of STAT3 and VEGF expression.

[ Key words ] arsenic trioxide; apoptosis; gastric carcinoma cell; signal transducers and activators of transcription 3;
vascular endothelial growth factor
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1.1 XA

As, 0,74 Sigma 23 R it , BT LR B4R B
BRI FH PBS BC A 10 mmol/ L AAEAFE I . MTT R
b BE( ethidium bromide, EB ) .DMSO ¥4Il | Sigma
NHl . VEGF Fl STAT3 —Hi30 H AL 5 h A2 &4 A
A], ELISA 'TUNEL £ W50 & ¥ [ R&D A H].
6] 1) B 51 7R 4l S0 0 350 2 2 ) ot 5
WA Al RT-PCR R ) & W T TAKRA 2 .
Real-Time PCR il & W T KR A vl 26 0E 7
Gene Amp 5700 Seqence Detection SystemPCR 1%, I
40 MY /% Beton Dickinson FACSCalibur, [ #1 {%
Mltiskan MK3 .
1.2 Zm ik B fm i3s3

B R AGS M IR KA AR Y- A =
Wi, 55 T DMEM 435520 Gibeo, % 2 mmol/L
L- & WEME (10% Gibeo IMLE 100 U/ml % & 100
we/ml BEREZE )P, B XA K ) A0 R TR 38 AT
AT 25 em x 25 em UM R, P& 5 ml
FrFR U, M2 B Ry 5 x 10* A /ml. B3 G 2 W
HT 5% C0, .95% %337 CHYBHAE 57
1.3 MTT & 5% 2m e £ K dp ] 5

25 SCHL 2 17, OB KT AGS 4ii,
FEIR 1 x 10°4/L (%% FE 4 FhF 96 FLEE I, 20 i
BiAR R o AL AARTA 200 wl, SE56G2H 4350
A 1.5.10 wmol/L As, O, %l , B MR A 6 MR
AL, DA B 250 10 20 I 35 5200 25 0 R 8
ARG R ZE 24 48 .72 h 5, BALIMA 5 o/L 1Y
MTT % 20 wl, QREER5 3% 4 h, BRI 3,
AT HILE A DMSO ), B:FL 100 pl, #E% 10 min,
TERFARX 1 LA 490 nm P AL G BEAE D,
B 6 FLIGF-2ME , P15 4 i A= R iR, 4 K
Hil%(% ) =(1 - K4 D)/FIEH D x100% ,%
Tl 20 B A A A 2
1.4 7K mpe 2 ie B B 2R = o 47

S22 3CHRL 3 17 16, B A X AR A B Y 4 i
FERhT 6 FLEF R, LA B3R TAEMRIE ) As, O, , XF
HRZH A S5 A A L IR, AR 2235 5% 48 h S5 Ok

Y, T Rl B2 B R, B2 1 PBS BEVE L A
3 AC trypsin buffer )250 pl YEA] 10 min, 05
B( trypsin inhibitor and RNase buffer ) 200 pl fEH] 15
min, LA 200 pl BLAL N EEC P1),4 CHELIFE 20
min, _EHUK, M52 5L H ModFit LT3. 0 #4347
Ao, KREE 3 K.
1.5 RUERXBHRABEEFRESBIFICER
( TUNEL 3% )45 2m i 8 ==

S SCHRL 4 10516 B AR T e R TH
R R HCE T 12 FLEs RO A TR K
ST 200 B T 5 B BRL A BRI, FE R T 12 FLER SR AR
URSERESE 24 h WA As, O, 2 T AR MR B 4k 21 5 5% 48
h, U 3537, A2 R REE G , 4 T A0 R B
UL TR
1.6 ELISA & & fnfo3s 7 L # & P VEGF & &

O3B F 24 48 .72 h AGS 4 3%, EAT
20 5 R, i BRAGR S Ul B A T4 A
1.7 28z s ABC ALK As, 0, 432 AGS %
e J& 4a it STAT3 B VEGF %4k

2 SCHRL S 178, B 8 KA L 5
10° /L 45 24 FLARIEFE 48 h, HUR AL H PBS
Wik 4% 2 R W EEE 2 5 min, PBS 0. 0.5%
TritonX-100 ZE ¥ 5 min, 5. 3% H,0, 7 10
min, XCEEKHE, PBS 12¥1 5 min, L 2E My TAFE
WIEE 15 min, A AV I0#BE—$0,4 Cib,
PBS ik AR & S AL Py B bR iC — 51, DAB
@, B R A, DL PBS AR —PU/E A FIXT A
1.8 RT-PCR # | VEGF #= STAT3 mRNA %1t

RT-PCR R W45 1, e #/E F M £ 17, PCR
519131 % F| Primer premier version 5.0 ¥ {F 1T,
VEGF iF X 51# 5'-CTGCTGTCTTGGGTGCATTG-3',
K51 5'-TTCACATTTGTTGTGCTGTAG-3", 7= ¥
K/ A 390 bp, STAT3 IE X 5[4 5'-AGTATAGC-
CGCTTCCTGCAA-3', Jz L 51 %) 5'-TTCTGCCTGGT-
CACTGACTG-3', 7 K/INA 397 bp. LA GAPDH iy
WNZ, =8 K /N R 500 bpo LA L 3 X551 9 ¥
Invitrogen/g\a/a\ﬁio PCR JZ W 4514::94 °C TRAS 1 2
min ;30 fE#F:94 °C 30 5,58 °C 45 5,72 C 30 s,
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Fig.1 Effects of As,O,on proliferation of

gastric cancer AGS cells

2.2 As,O,ML# AGS #m i J ) FLAR 3t dm L8 T

T 2B ARSI Sk 7, Bt 24 Ak B R 15 K, Ak
T G, M4 & 9. 51% 1 & 36. 16% , $2/~ 40
it J51 359 B BEL#E T G, /M 1. G, 39060 40 it A R U
Ao S ALY L AR R A B 8 i AR Ak RIS, Bif
F TR BE B BE R, A0 M R T SR B =2 4 K 10
wmol/L As, O, Ab ¥ 41 Jfg () 98 1= F 3k 8 fie K, R
7.82%( El2),

TUNEL 45 7R 411 28 10 wmol/L As, O, &b
P SC R A UM AT WL T B AT A L R 2
FATEAS BRI | 240 B 1) Bt 388 0K %5 H oD, 20 B A
A/, e i R AR AR B TR YL A 1Y 0 e e €05

BLRHCIR ; B 251 BE R TH s, AR UA T B0 40
FIZHEZ . Bl As, O, W HE I AL T 20 i it A Wy
Wz, BN MIIRAE LU 1 Tk %ok AR 4 40 0 B o A D
AP T, (E RS0 S B TR G Y B (LA A 1
AR IEE A

80T
60 [
40

20 |

Apoptosis and cell cyele (%)

As:(;}3 (cy/ u mol-L")

2 FCM &1 As, O, FS 4 MUE T R MM EH 7
Fig.2 As,O,-induced cell apoptosis
and cell cycle analysis by FCM

2.3 As,0,3F AGS ¥ VEGF #= STAT3 ik 44 %vh
ELISA Kzl AGS #ii i 1-3& ™ VEGF FRik4h

R B As, OV BERYHE K, 4 Hfl E 3 v VEGF W2
W/Ne 10 wmol/L As, 0, %F VEGF f1E i H5c HH i,
EXEARREEF(P<0.05,% 1), G4kl
IZBAEN VEGF (93835 LALST A H B4 B €5 0k 2y
FHPE, STAT3 921k LLAE A AZ F MG T H 347 ) B A 8
€ 0kE R B, STAT3 Il VEGF 35 1 I8 Bl As,
O, ¢ 3 388 AT AR 181 3 ) RT-PCR A& STAT3
H VEGF mRNA HRIEIFE As, O, ¥ FE 3G KT8 /]N
(£2),
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Tab.1 Changes of VEGF concentrations in AGS cell culture supernatant treated with As, O,

As,0,( ¢/ pmol = L)

Time ( #/h )
0 1 5 10
24 3007.85 +47.32 2 127.70 +75.78 1617.56 +£46.75 1427.55 +73.98"
48 4 337.90 +£58.45 3112.97 £39.01 2297.08 £74.71 1707.43 +88.08 "
72 5 667.62 £36.41 4 437.67 £85.47 3207.46 £15.14 2097.62 £35.83"

"P<0.05 vs 0 wmol/L As, O,

3 it i

IN(RISEZSZ S D=a AP b = i ) L S
ZwEES e E T AR
IR, As, O, FEAR AN GE IH S 300 i) 5 968 40 i X AGS 45

FE T A T, 10 ELIX A A B — i 1 e JEE T
AR , 557 A e R v O IS 5 SR AT B TRt
As, O AT RE BT 6T B RO ALY T3 551, 5
7 15 8 200 MR T R o 240 R R T BE R As, O,
OB AL Z — .
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Tab.2 Changes of VEGF and STAT3 mRNA expression in AGS cells treated with As,O,by RT-PCR

VEGF mRNA( x10? ,¢y/ pmol L) STAT3 mRNA ( x10° ,¢p/ pmol L)

Time ( t/h )
A0 Al A5 Al10 A0 Al A5 Al10
24 260056 1380+45 1310+34 1150 +23" 1220 £28 959 +27 774 £18 684 +13*
48 102021 193036 187047 801 £12* 635098 217040 1100+29 714+17°*
72 4960 £78 4390 +65 892 +26 141 £19° 149 £22 141 £21 12.8 2 43 +7"

"P<0.05 vs AO; AO, Al,A5,A10: As,0,0,1,5, and 10 pmol/L

3 HRBAWSH AGS 4 STAT3 1 VEGF BB FRIEAIHE( x40)
Fig.3 Immunohistochemistry analysis of STAT3 and VEGF protein expression in AGS cells
A, B, C, D: Expression of STAT3; E, F, G, H: Expression of VEGF. A and E : As,0, 0 wmol/L;
B and F: As,0, 1 pmol/L; C and G:As,0, 5 pmol/L; D and H: As, 0, 10 pmol/L

h T AR As, 0,15 BRI R AGS JHT- L
il A 2B 3 BRI As, O, %F STAT3 Fl VEGF ik
FIFAIR . 455, As, O, BE T 1H STAT3 Fil VEGF 1)
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ik G TR VA Tt A4 T e S TR -, AR 3R — 2% DR B 3] o A
(5516 T 2150, 5P 5w B0 IR R 4656
ZHY, fERE TR AT LU G STAT3 2535 R i S
AT, B STAT3 REHDHI 40 ML 7= %), Hayashi
2 1B RS W] As, O, i 3 BELIT STAT3 15538 %,
RARR T MR 2 &5 B A e SR R AN &2 &
B BT AN A S A A PR T ARBIFSE R A, O,
Al figil it STAT3 {5 5B kAT BIHAE R AGS
PAT, X5 LTRSS SRAAE

VEGF J&: 5% (412 145 A8 Bl K, 5 g ol 4
AR A FE B R . Roboz 7 RS
As, O, AT /D LI 20 fL bR HEL 2330 VEGFE, AT
Tl A A G5 . AR GT W : B As, O, e B3 K
VEGF FikF-AL, UL As, O, REA 1 B 98 1 19 JE
Bo IS AR R IR A 2 AT o0 Y S IR T, 2 3
L5 Il MR . STAT3 RIBEVE N VEGF 1 I
WL RIS VEGF (3K, X 5 LLRT i A 58

AL 810 STAT3 Je—Fp 8 B 5% S N 1, P8 #5134
22 IR LA AR 8 52 M 5 P 4 R0 40 4 R 1A
AL 55, T VEGF B8 2 R I Sre 2518200
VEGF Jhy—FiRe 5 o /B FHF 058 P9 B 4 i Ak 1
ZIReE A, 5 UL AE T 8, 80 il 48 s
PRI 12 28 M 7%, ARk 5 M % 8 &
T W )5 8 YA 0 B Ah, STAT3 Wl B 4% 300
VEGF ({5 311, % IR B g > .

HHET X T As, 0, R 97 B SR ALH] 0 A St 58 A
Z . R ER, As, 0, BETE T B 4L R AGS
T, FH k2 R R gk A, HEHL TR RT BB 5 As, O, T
STAT3 Hl VEGF )33k Al 15 9 4 AT iR 5C.
Kt As, O, %) B 98 TR ITAE A IR AF I T 5
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