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Radiosensitization effect of arsenic trioxide on human lung cancer cell line A2
REN Qing-lan,et al
(Department of Oncology, the First Affiliated Hospital, Chongging Medical University)

[ Abstract JObjective: To explore the effect of arsenic trioxide on radiosensitivity in human lung cancer cell line A2. Methods: There
were four groups in the study:control group (untreated group), As,Osgroup (1.0 wmol/L, As,0;), irradiation group, As,Qs+ irradiation
group. Cellular response to irradiation was evaluated by the colony forming test and MTT assay; Flow cytometry was used to determined the
Bcl-2 protein expression and cell cycle. Results: As,0; could induced a GyM cell cycle arrest. As;O; + irradiation could significantly
decreased the proliferation rate (vs As)0; group or irradiation group,P<0.01). As,0; significantly decreased the expression of Bel-2 in
irradiated human lung cancer cell line A2 (vs As,0; group or irradiation group, P<0.01). Conclusion: Arsenic trioxide could sensitize the
human lung cancer cell A2 to ionizing irradiation. This effect is probably caused by increasing the rate of G/M cells before irradiation and
the apoptosis rate of A2 cells after irradiation.

[ Key words Jarsenic trioxide ; human lung cancer cell line A2; radiosensitivity

HERITREMBNERRTFRZ—, =84 FEBE. 45 As,0, 1) B E Sigma A7), BLAR 1.0 mmol/L, 7
(Arsenic trioxide, As,0; ) SFRALTER F B oL 52y, FA1H TR L (PBS),4°C % JR. {3 FEF RPMI1640 3538
MTT 3 R AR R 698 BUR B WL 2R B % A JiE 4 BBk A2 WHEZE 1.0 pmol/L,

STEURME R 0R , BT AR I O B B 16 R A R 4 A 12 %®kaya

1SR SE 30 % H AT AR PR . Bel-2 Rk ARk, W1 4RI 3 Isr R 4 H O X IRA R E), @54l

TSP RIPLE] o A TR 4G R AT REXT il BT R A MR RS IR IR R Ve R AIM , T 0.2% BEEE T 1k , W 08

fbo BHERARIENT, ML ¥ 8 x 1O MR TH B IR, EZRTTH
RINTEES 6 MV X SR IR 2 Gy; @As0, 4 FEFEFF M

1 MHEER*E A 1.0 pmol/L As,0, 100 pl 3535 48 h; DAs,0+ FRETAH WA
1.0 pmol/L As;04 100 ul /E353% 48 h JG 31T 6MV X SR RS

1.1 fmfetkde 22K ) . 2 Gy,

NITFEARAAR A2( A BESR e R )W BIb R B A 1.3 fmpaizst
EENRB AR K Z(1972-), %, B 2ERG, H+, # A2 R ERERETR 10%KE/NNE . F - 58

CERAOR LTS

£ 100 U/ml ) RPMI1640 FE5pHH, BF 37°C MANRE
BETR: $ AT AGHMELA B (%5 :2008-2-31),



HERERKXEEIR 2011 ££55 36 5 2 88 (Journal of Chongging Medical University 2011. Vol.36 No.2)

— 157 —

1RFAEON 0.05 B CO, FRAE P RH LT (ARHRAEIE T IR] R
20~24h),
1.4 AKX R 4 i B

¥ A2 HIRRTE LR R TSR, BB S KD 0 R
FIREE , 1825 [ X IRAE AN As,0, 4Ho K 1.0 wmol/L As,0,100 pl
AR, PGSR 12.24 48. 2 h FHEFRREHRE,
PBS VRIR)S , R MM, 70% 2B E 2, In A S AT P YK,
4°CHE 30 min. B FCM {XHAREGZE , YEBR 488 nm Bk
PRIME, FEH LYSIS/ModfitLT2.0 FR 4444 40 i B B 5375 o
1.5 MTT X%

KRR HAMA 0.2%BREEHAL , Bl 4B, H
0.4%E HH s g 0, TS 40U E, R 4U VR BE O 4 x 104>
/ml, B 96 FLAR , FFLIER SR A0 AEIR 200 i, B45-FL AN Mk
K 8x 104, B 4 MEFL, BT 37°C AHAECH 0.05
B COnTR &M TSR 3~ 5 do $59F 72 h BB 5 FE I
1 %Ko BIMRZR LA, FRIEFRW, FALIMAFE UK 90 pul,
FHA MTT(5 mg/ml)10 wl, A CO, AP HEEIET 4 h 5
LKEESE, /NOERFILA_EEWR, BFLIA DMSO 150 pl, &
¥ 10 min, L RY VR FIEBIEK AR 570 nm P
K, FETE MR ETT A R RERS
3 3 o RGN = LR B RRAE /5T B F Bk
S48 x 100%,

1.6 FREZHAREE

B AL EE HTE AR 0.2%BERETN 1L , il AR 41 ML B,
A 04%E s s 6, THETE 40 MR, B AR R 1 x 10°
ANmlo B 6 FUAR , T FL RN B4R ML R 200 pl, BR4GFLAH ML
H 200 . BHE 2 ANEL. KIEFEBA CO, IBHF,
37°C MRS 0.05 1Y CO, RMFRE , TH &AM TR
10 d, 7EB 18 T 4= 50 MR EF I EEZK 3 K,
HEEETERER (%) =THRHIEEE 50200 x 100%.

17 SERLMNE Bl ZEAL

R LTE 72 h FIEL 106 41}, PBS H UL 2

W, A B EERIAEI(1:1)EE 10 ~ 15 min; A 0.1%Saponin

PBS Pk 2 %k, FEMA 1%A AB B 10 ul,4 °C, 10 min;
HIA Bel-2 T #(1:10 #%)10 ul, 4°C,30 min;0.1%Saponin
PBS &% 2 ¥, A TgG-FITC 11 (1:100 # % )50 ul,4°C,30
min; 0.1%Saponin PBS %0t 2 I, MM ERA 1%L RFPEE
o, AR Y Bel-2 R F S,
1.8 “it oM

F SPSS 10.0 for windows 4t T4k AR TE . RIER L35
B+ ARHERZ (x 2 s )R, THECRRLR 2 B, TR FERER
At K38, P<0.05 W RRERFEITEE Lo

2.1 ARX AR e B R R

BEZE As,0, 1E T A B30, GYG, & G/M HI4H A Lk
BisE N, JEHLL Gy/M HAZHR LE B3 A &, B2 | X B Y
11.79 % ZEAVEF 72 h S50 17.34%, 1N T 1.5 %, 7 S #1
YA BRI, 2 As,0, YEFT 72 h JG S BAZHARAT & LA
25 EINHIRLLID 20 %0 W 1,
22 MTTRKE#ZR

As, 04 21 RN B0 FRGT2H MOF7I5 53 BB S B 0 BRARA BT
TFE, As,0p+ BBSTA IR M 4I B T B, 5 B 0l B A 4 B
As,0, 4 L 5 B M (P<0.01), T B AIZ B XT IR
8, As,Op+ BB A S0 BAETE AP BUT FEELRT As,0, 1A
MRS H T RRRITETE 2 0, U As,04 XA 41 Hudk
A2 BB EER. W& 2,
23 FHREBBRABER

As)0; 4RI EA 4 R AT 21 1 BE VR TE BB ER LSS I X BRAALA
BT B, As,Op+ B854 HARVEIE LR 01 B T %, 55 o B
R As,0, A 2 RA BE M (P<0.01), 1 BHF12 [t IR
YA, As, O+ BBHTAMETETE IR FREERT As,0, HH
B IR B T MRS TR TE RN, I As,05 X A 40
Meadk A2 BAGHEEER. W& 3.

F1 As,0, REFEARERE A2 AR E(x+s,%)

2l Gy/G, ] SH GMH
2= [ xt RE 59.82 + 1.69 2949 +1.17 11.79 + 1.34
12h 57.43 £2.67 3027 £2.36 12.88 +2.42
24h 55.58 +2.79 28.82 +2.45 16.18 +2.28
48 h 57.96+2.93 26.13 = 2.43 16.59 +2.21
72h 58.49 +2.28 2438 +2.68 1734293

£R2 TRBAWF4dE A2 BETEFIHEB(x £5,%)

283 24h 72h 96 h
g =ikl 100.00 + 1.69 100.00 + 1.51 100.00 £ 1.67 100.00 £2.08
As,0; 41 9143321 90.23£3.12 89.98 +2.35 88.44 +2.56
LRy | 88.32 +£2.95 83.27+2.18 80.34 +2.28 78.28 +2.34
As,0.+ FRSTEH 70.86 + 2.894° 62.95 + 2.68%" 60.19. £2.21% 56.62 +2.36%

5 As,0; HILEE, 4P<0.01; SHAIRETA S, "P<0.01



— 158 —

BERERIKEER 2011 F£5 36 &% 2#7 (Journal of Chongqing Medical University 2011. Vol.36 No.2)

3 TREAAMREEERELRR(x+s,%)

47 LI R

25 X IR 81.25+3.35
As,0, 4 76.63 +2.39
B R A 72.61 +2.98

As,O+ BBYFAH 55.56 +2.79%"
5 As,0, A3, 2P<0.01; SHAiMEETAE HE , "P<0.01
24 SERFNE Bel-2 BAMEREA

As,0; R B AT IR ST 4H Bel-2 Fak RS2 X IB4H A Ay
T, As,O5+ HESHTAH Bel-2 RIXHIE T, 5 24l lGT 4 58
As,0, A2 RA BE(P<0.01), BFE 4,

F*4 SRIBKABc-2BAMUELRE(xr+s,%)

25 Bel-2 kAR
2= X R 80.23 +2.79
As,0, 21 60.26 +2.95
KR g 54.69 + 3.25

As,0+ JRETH 27.62 2474
5 As,0, 4 113, 2P<0.01; 554 BRET4H HdR L *P<0.01

303 i’

A AR O 2 o TR B A A A A R Y R
7, A RRRMIET 2B E A R s i i, 22t
R FBEMIETRHEZ—0, BEHEr e e s b BA
HEEA, WTIRMER R E W — RO RIS
S HABUE RTEA TR NIAT . (BRDT SRR R
HTRE B — RFVBOT RIS R, BLREE R R A, 31
Bl SLRE R A e S e B AR IR B I o M T B,
SRR RS, B R AR RIS i B
WA RO TR B B 2R AR AR, P B R R AR Y AR T R
B, B, SRS GBOT SN, SRR S, B
HEBHNERE L R LR P EFGIENEARITPEH
MBS, EHEBEZP, As,0, 8 FE T4 T AL AR Hl
o, BRIEER TR BT AR ER A L ERE R
JTRB IR WIS As,0, B IR, (HE 25 AN
RIS . MEE BRI AR R ARHZZ W E DL A I
ABFFT, s PR32 P AR T @ 3k, 20 tit4n 90 4R4%
TR HISE As,0, FFIRIGTT SR 4R 40 Mt 1 R RS (5
FIPR B RS EUS T BB A, R EEEH As0, 18
IFEE NSRRI AR L BUE RAFSURE, A1
GRTFSE As, O, S A ey B35 Y7 R0OR BB . RE 5K
IR As,O, AT BH B 40 BB S M 9 A &, IR T H
HUAPFELHITS, Shen L EAFFTE K As,0, 7T FEA B 41T
ST B A Mk LR 4R Uk MBC—1 5 Bel-2 il e-myc £
PR B T IEY, Bel-2 I c—myc T, fT{es AT A
M, IS EERAESE As,0, REI I MR 20 e i ot

As,0, SIEMBUTEIT BA —E X R, EINFGEELE
BT AT As,0, AbERZL AR B H W BREERS AR, KB m
HOTIF PR, SE— 58 ZHL, As,0, B BL AT REM
YRR . R — R MR, 5 RBEARBERNS,
H5EFEMEGRE AREEEZ 2, THREEMN AT
LEA SR, B I, As,0, BT 3@ 0] IR 4R M9 18 2 R
R TR SR RN TR B IS B E ] o EAEARSEIESL As,0;
FIE 3 00 55 0 40 L1 39 90 P A, (7 4 R A4 REL e T T
TR G/M 1, Xt SR PR S JA40ME Eu 209, Ho SY
FIAST As,O, 3 B0 4t B R SR AT e e IS S 355 5 0 U
T, TSGR SRR, X BeAR 5T B3R R TR AT As,0, ATAE
TS R AEASZ IS, AT R R As,0, BB T AN
BRI A2 1Y) /M HARELH , (EXT 5T BUR Y G/M #1410
LB, 3% B RSHEITA S WAAIM LB T R, L L& R
BT R B T T RER AsO5 ST EE I AL EE
Z—o TEARBIFH MTT SLINEEIRERIA , As,0.+ BSR4
TEIT B Asy0, H R PRl IR ST 4 WA B F % IR BB B /5 24,
48.72.96 h 4 A~ IE] &, I He ) F2E 4 40 A7 96 4 HCT PR B B
B(P<0.01), £ LB R0 As,0.+ BEHASE
B NEE As O, iR R E T, ZF A 8%
PG X (P<0.01), MTT SZEGFNSEIETE i 5206 i 5
As, 03 X NS A2 I BA SRS BUE R . SEdotile
Bel-2 HEMEBERER, As O BE Bcl-2 HEFRIE
FHYEZRE @ R WE, HiBRal As,0, 4 AR LR RS20 1Y 60.26%
54.69%, FHEFIEE G U 27.629%(P<0.01), ASCINES BT
As,0y BB HEEAE FARTRE 5 As,O, BE(H it 28 40 JE RELH 72 1
SHEURIY G/M A, 3% ELIM I FR 51 )5 i 40 B Bel-2 B3Rk,
NGRS

AT E AT As,05 BTG RAE 7 ¥ R Z M BFFEA
1, As,0; FI F IR IRIT B2 A, IWATFI As,0, 3t HiiE
TS SR , BT B A B IE T HE e 24k o

& £ X M

[1] Parkin D M. Global cancer statistics in the year of 2001[J]. Lancet
Oncol ,2001,2(9) : 542-552.

[2] &I M, FH, & S E ST EM R/ MR
TR Y RATT ST [0). 7 [ Fh P BR 5 5 ¢ 75, 2008 , 28(1): 16.

[3] Pettersson H M, Pietras A, Munksgaard P M, et al. Arsenic trioxide is
highly ecytotoxic to small cell lung carcinoma cells[J].Mol Cancer Ther,
2009,8(1):160-170.

[4] Bonati A,Rizzoli V,Lunghi P. Arsenic trioxide in hematological ma—
lignancies:the new discovery of an ancient drug[J].Curr Pharm Biotechnol,
2006,7(6):397-405.

[5] Tallman M S. What is the role of arsenic in newly diagnosed APL[J].
Best Pract Res Clin Haematol ,2008,21(4) : 659~666.

(6] WEINH, A 98, KHE. SEATMGTE RS R
NELE IR 12 4 R P B R TG RS R A, 2006, 26(8) : 731.



BERXRERASEIR 2011 £5 36 58 2 8 (Journal of Chongging Medical University 2011. Vol.36 No.2) — 159 —

FERIMFZE | scegie 0253-3626(2011)02-0159-04

Hedgehog f 5l % A B SGC-7901 ANz & T F/E M
&K E73A]

RRFB/ANE,ARES E S
(EREBRAMRFE—EB AN, ER 400016)

[# E]8 ¢ 45T Hedgehog( Hh )55l BT A B SGC-7901 MR 28T 8 001k IR M4, 5 3% TR B B FH KT Hh
{G 5 PR/T , Transwell /NE FIRI IR SLERAG I SGC-7901 40 MR 72 FIFERE RO BE 7 s RT-PCR A& SGC-7901 4 /i <f MMP-2 A0
MMP-9 mRNA 3k ; 40 Jl G 58 (L2440 1) SGC—7901 40 MMP-2 i MMP-9 & 31k, £5% : BAWT Hh {5237 B4 Al 5 2
SGC-7901 4HMAIRZE FIITRERE /1 (P<0.05), MMP-2 Fl MMP-9 ) mRNA LI BT AR IATN B ERIL(P<0.05), %4 Hh 52
PRI e R R MMP-2 F MMP-9 #3835 {7 SGC-7901 4UffiR72 1745

[ %4217 JHedgehog; B ; (22%; iEH ; MMP-2; MMP-9
([hEREHHEHHE S IRT35-2

[ikiRERD ) A [ eF& HHE 12010-11-02

Investigation into the effect and mechanism of Hedgehog signaling pathway on

invasion and migration of human gastric cancer cell line SGC-7901
OUYANG Xiao-bo,et al
(Department of Gastroemerology, the First Affiliated Hospital , Chongging Medical University)
[ Abstract ] Objective: To investigate the effect and mechanism of Hedgehog signaling pathway on invasion and migration of human gastric
cancer cell line SGC-7901. Methods: After cyclopamine blocked Hh signaling pathway specifically, transwell chamber assay and wound
healing assay were used to examine the capacities of invasion and migration of SGC~7901 cells respectively. Reverse
transcriptase—polymerase chain reaction (RT-PCR) was used to detect the expression of MMP-2 and MMP-9 mBNA in SGC-7901 cells.
Immunochemistry was used to detect the expression of MMP-2 and MMP-9 protein in SGC-7901 cells. Results: The capacities of

invasion and migration of SGC—7901 cells could be significantly
inhibited after blocking Hh signaling pathway (P<0.05). There
was lower expression of MMP-2 and MMP-9 mRNA than the

YEE 48 Bra 0 (1983-), %, M+,
B R 6 AT B 5 6 o
BEMESR: £ Z,%, 348, Email : wangli380@yahoo.com.cno

[7] AiZ,Lu W, Ton S,et al. Arsenic trioxide—mediated growth inhibition
in gallbladder carcinoma cells via down-regulation of Cyclin D1 tran—
scription mediated by Spl transcription factor(J].Biochem Biophys Res
Commun, 2007,360(3 ) : 684-689.

[8] Bae—Jump V L,Zhou C,Boggess J F, et al.Arsenic trioxide (As;05)
inhibits expression of estrogen receptor—alpha through regulation of the
mitogen—activated protein kinase (MAPK) pathway in endometrial cancer
cells[J]. Reprod Sei,2008,15(10):1011-1017.

[9] Shen L,Chen T X,Wang Y P, et al. As,0; induced apoptosis of the
human B lymphoma cell line MBC~1[J]. J Biol Regul Homeost Agents,
2000, 14(2):116-119.

[10] Mann K K, Colombo M,Miller W H J. Arsenic trioxide decreases
AKT protein in a caspase—dependent manner [J]. Mol Cancer Ther,2008,
7(6):1680-1687.

[11] Wang Y,An R,Dong X, et al. Protein kinase C is involved in ar—

senic trioxide—induced apoptosis and inhibition of proliferation in human

bladder cancer cells [J]. Urol Int,2009,82(2):214-221.
[12] Lai Y L,Chang H H,Huang M J, et al. Combined effect of topical
arsenic trioxide and radiation therapy on skin—infiltrating lesions of breast
cancer-a pilot study[J]. Anticancer Drugs, 2003, 14(10):825-828.
[13] Carney D A. Arsenic trioxide mechanisms of action-looking beyond
acute promyelocytic leukemia[J].Leuk Lymphoma,2008,49(10):1846-
1851.
[14] EfEM, K 28, BRTEYR, % As,0, X E AT 786-0 40HEJH
RN BEBLRIIKBIIED). E IR E R R 24, 2007,32(4) :362-
365.
[15] Ho S Y,Huang P C,Guo H R, et al. Mechanisms of apoptosis in—
duction and cell cycle regulation in irradiated leukemia U937 cells and
enhancement by arsenic trioxide[J]. Radiat Res, 2006, 165(4):390-399.
[16] Au W Y,Kwong Y L.Arsenic trioxide: safety issues and their man—
agement[J]. Acta Pharmacol Sin, 2008, 29(3):296-304.

(TS XER)



