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Abstract : Objective
line SKM-1. Methods

To investigate the mechanism of AS,O; inducing the apoptosis of myelodysplastic syndrome(MDS) cell
SKM-1 cells were incubated with AS;O;,and then the cellular morphology was observed, flow cytometry
was used to determine the apoptosis, RT-PCR was used to detect the expressions of Bcl-2, Bax and caspase-3 mRNA. Results
0.25.0.50 pmol/L AS,O; could not markedly induce the apoptosis of SKM-1 cells (P>>0. 05). But 2. 00.8. 00,32. 00 pmol/L of
AS; O; could obviously promote the apoptosis of SKM-1 cells. With the increase of the acting time and concentration of AS;O; ,the
apoptosis rate increased,too(P<C0. 01),the expressions of anti-apoptotic gene Bcl-2 mRNA decreased (P<C0. 01), the expressions
2.00.8.00,32. 00 pmol/L of

AS; O; may promote the apoptosis of SKM-1 cells through down-regulating the expression of Bel-2 gene and up-regulating the ex-

of promoting apoptosis gene Bax and caspase-3 mRNA increased (P<C0. 01, P<C0. 05). Conclusion

pressions of Bax and caspase-3 genes.
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1.1 Ml AS,O; 43 MDS-RAEB 40 i #k SKM-1
SR U T H A JCRB 40 22 Cpy 4 v Bl K2 B I ) 3 5 g
JE GG H I 7 37 C.5% CO, & 10% M4 7. H 5
2 ( 100 U/mL) fe 4 %5 % (100 pg/mL) B9 RPMI 1640 3 55 W
(Gibeo 2B BEFRANML B 2~3 RALAR 1 %, 52590 it A 40 fa 4
AbFRTECAER T B B AR Yk R QMG K F 95% ., &
T LA AS, Os (WG IR AR 35 25 A BR A W)D 433 AN [6) 24 ik
4 .0.25.0.50,2.00,8. 00,32, 00 pmol/L, 25 rfr 5 Xt R £H (R
25 AS, Oy b3,

1.2 ZMIEEME 25 AT 24.48.72 h, 2> B FE A [\ i
V¥) BNt HB8 2 T S [ 24 ) e g A 8 AL 3 O A0 L Ok o T
AT By P - A AR 5 2 5, 2 44 i [ 5 00 5 7 e 0 RHiR m B0 9k R b
Yo g as e 2 min, 5 N 4 i PBS R 4K 28 54 4 2 min,
PBS ZZ1& vh i B tAb KT I A 76065 B BB v 4 T I A
B .

1.3 a4 ARG 40T 78 24.48.72 h 4> Bl £ %

YE& & 4 ARG N (1972 —) LB £ 4F
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RRZH P AN IF] e BE AL FRZE A 4 L, T PBS Y% INA 5 pL An-
nexin V 5 pL LTI BE (PD , % 3R 8 61 & 15 min, H A
400 pL ZE i .1 h P9 BD FACS Calibur 3% =8 40 i 4% (35 =
BD A "D A M AN T, 458 DL Annexin V & PI XUHRiE FH 2k

20 B Ry 94 T A0

1.4 WOt E R RT-PCR £ ] Bel-2. Bax, caspase-3 mRNA
ik

1.4.1 3|¥Y&+t R PE GenBank #% B2 ¥ %1, [l Premier 3. 0

B SRS (R A T AR A D . Bel2 MG 4.5
AGG ATC ATG CTG TAC TTA A-3', R W3 4.5 -ATG
AGG CAC GTT ATT ATT AG-3';Bax iF [ 8| #:5-CGA
ACTG GAC AGT AAC AT-3", 11314 :5-CTC GGA AAA
AGA CCT CTC-3'; caspase-3: 1E [1] 5| #1: 5'-TTG TAG AAG
TCT AAC TGG AA-3"; M 5| #):5-CCA TGT CAT CAT
CAA CAC-3"; ABL (P 2): IF [1 5] 4: 5'-GAT ACG AAG
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GGA GGG TGT ACC A-3', R m Bl #.:5-CTC GGC CAG
GGT GTT GAA-3',

1.4.2 RT-PCR # FJ Trizol 342 B34 RNA 336 &% F 4
A cDNA. PCR $"## % {F.50 CHiAS P 2 min J5,95 CAS I 10
min,95 C 15 s,60 C 1 min Ff40 2% 56, 15 45 K,

1.5 Siil2ehb ¥ SR A SPSSIL. 0 53 2% 4K ¢ 3E 17 5048 4b
IR R L T s R A ] — AR AR S R AR R R R
05 2253 Bt s X BB P 3, R SNK-g K 3. LA P<<0. 05 2y

R - S
2 &% R

2.1 AS,0; 5% SKM-1 il J5 S5 248 B8 A IR 4L &
0.25.0. 50 pmol/L AS, O, 4b T 41 40 it & 75 & W WA 8 45 1k,
2.00.,8.00,32.00 pmol/L 4b 25 UL ¥ 4 40 1 A Y £ R e 4
WG 20 A% R SR T 8 T 0 RSB A O ) e S g
BTIRS WA 1,

A:SKM-1 41l s B: SKM-1 41 i % [ 45 5 C: SKM-1 20 J A% 81 45 5 9 75 D SKM-1 41 g 98 7= /M
Bl AERELIE SKM-1 HlEEESFTH (FHI-FBIEFLE X1 000)

A:0 pmol/LCGH 41 :B:0. 25 pmol/L;C:0. 50 pmol/L;D:2.00 pmol/L;E:8.00 pmol/L;F:32.00 pmol/L
& 2 Annexin V-PI R8T AS,O, /EH SKM-1 40k 48 h AT R

2.2 AS,O, % SKM-1 g =  0.0.25,0.50,2. 00,

8.00.,32.00 pmol/L AS,O; 4b¥ SKM-1 4fJifd , 7F 24.48.72 h
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*x1 AS, O ¥ SKM-1 4RAf 24.48.72 h FHABA T FE (n=5,%)
it 6] 0K FR 4D 0.25 pmol/L 0. 50 pmol/L 2.00 pmol/L 8. 00 pmol/L 32.00 pmol/L
24 h 1.460. 43 1.4240. 40 1.36=+0. 36 3.62£0.78¢ 7.74%3.89° 11.10+£1. 07
48 h 1.2840.48 1.2240. 30 1.3240. 24 4.98+0. 90" 11. 9040. 87" 16.58+3. 29"
72 h 1.30%0. 35 1.30=£0. 26 1.48+0.53 12.60+1. 07" 28.8412. 22" 37.38%1.31"

@ P<C0. 01, A ] 4cb 2L Bt i) 5 5% AR EG 455 - P<T0. 01 A TR AL B % . 55 24 b &b 3R [|] HL 4K

E AS,O, £ SKM-1 20 A8 24 .48.72 h J§ Bel-2 mRNA RIEE R (n=5)

e ] OCXF R4 0. 25 pmol/L 0.50 pmol/L 2.00 pmol/L 8.00 pmol/L 32.00 pmol/L
24 h 0.654740.017 0.659740. 023 0.654740.015 0.41340.014% 0.33340. 016" 0.26540. 017
48 h 0.65740.015 0.65340. 025 0.6584-0. 033 0.310--0. 029" 0.236+0. 015" 0.19540. 015"
72 h 0.66140.023 0.66040. 027 0.66240. 034 0.1994-0.010" 0.14440, 019" 0.0914-0. 012"

@ P<C0. 01, 4[] Ab BB [A] . 5 % BR A b 45  « P<<0. 01, 4[] &b 2 ik i

*x3 AS, O, 1EF SKM-1 2l 24.48.72 h J§ Bax mRNA & i&

55 24 oAb R A B AR

K(n=5)

i [i] 0k fRA) 0.25 pmol/L 0.50 pmol/L 2.00 pmol/L 8.00 pmol/L 32.00 pmol/L
24 h 0.287+0.014 0.2844+0.014 0.288+0.012 0.53540.016* 0.74640. 0222 0.92640. 020
48 h 0.28740.038 0.291+0.035 0.29540. 043 0.83040. 049" 1.2124+0. 037" 1.53440. 022"
72 h 0.288=+0.033 0.28740.031 0.289+0.020 1.170+0. 022" 1.58940. 029" 1.96340. 04"

# 3 P<T0. 01, A 7] 4cb 3R B ], 55 % ELZH LG 455 - P<<O. 01 AH [ AL 3Rk B2 . 55 24 h AL 3B EsF [A] LL 4%

x4 AS,0; ¥EF SKM-1 Zl B 24h.48h.72h J§ caspase-3-mRNA FRix (n=5)
I 8] OOk B4 0.25 pmol/L 0.50 pmol/L 2.00 pmol/L 8.00 pmol/L 32.00 pmol/L
24 h 1.7240.24 1.8540. 44 1. 8640. 26 3.754+0. 43¢% 5.54+0.37° 7.194+0. 23
48 h 1.7040. 30 1.70+0. 35 1.68+0. 20 5.55+0. 28" 7.2740. 25" 9.4340. 48"
72 h 1.7340.24 1.7640.47 1.7540. 34 7.32%0. 420 9.28+0. 58" 11.25+1. 48"

@, P<C0. 05, A [R) Ab B[] , 5 5% B4 EL 4530 - P<<0. 05, AH R AL BEV i . 5 24 h Ab B A [a) L 45

WA L 28 Annexin V-PT XU ic 5 b o 2040 Mo AR I . 5 X g
20 (0 pmol/L) FeE . 0. 25,0. 50 umol/L AS, O, 4b 4 26 41 Jf1 )4
T %R HG I 2E L(P>0.05) , AN A G it 28 L (P<
0.01) , HLF 2 e B2 34 n K A FH B[] 42 < U8 12 % AR 258 32 3
(P<C0.0D), WLIE 2.3 1,
2.3 AS,0O; fE/ SKM-1 4l i f5 Bel-2,Bax mRNA [ 33k
0.25.0.50.,2.00,8.00,32. 00 pmol/L AS,O; 4b# SKM-1 41
M0 IAE 24 ho48 h.72 h B EUHA A6 Bel-2 . Bax mRNA 3
5% MR 4H L%, 0. 25.0. 50 pmol/L AS, O, 4bFH 4] Bel-2,
Bax mRNA £k 2 RG24 E L (P>0. 05) , H Al 4] 2= 734
At B X (P<C0.01), HBEE AS, Oy ¥ BEHG I K A I 8]
FEK Bel-2 mRNA Fik K& 8 N [ (P<<0.01), WL 3 2, Bax
mRNA 5K W B # FF(P<<0.01), W3k 3,
2.4 AS,0; fEH SKM-1 4l ffi j5 caspase-3 mRNA fY % ik
0.25.0.50.,2.00,8.00,32. 00 pmol/L AS,O; kb3 SKM-1 41
Mo 43 BNAE 24,4872 h B HUAH B A I caspase-3 mRNA ik,
XTI b8, 0. 25.0. 50 pmol/L AS,O; 4b # 4 caspase-3
mRNA FiEZF LG L (P>0.05) , Hfh 4122 R H 5
AR L (P<C0.05) , HEEE AS, Os ¥ B3 i e/ i [a] 2 4
caspase-3 mRNA F ik /K- # L F (P<<0.05), L3k 4,
3 i ®

MDS A g 3 P 5 B 1 36 1L T 40 B 5 0 i A A o 1ol

PE B g e Ak R LR 43 2 A . BIFSE & B MDS R Al
DS i B R OE 8 5 B O A B B A a2 I N o 1 % v A
T B0 0 0 DR B G B Dy i R R DA R B A AR R T
NFEBERIY, Bel2 EHRBEREM T EEEYE, LK
V8T8 Bel-2 . Bel-xL A2 7= Bax.Bad. Bid % B T 5 ji% »
Bel-2/Bax b3 02 5% 0 48 i P8 1 1% 5% 5, Bax/Bax — IR 7E &
P At it R IAE TR HE AN ML JH 1, caspase-3 f& caspase &
1) o5 B S M R T BAT & 2 — A A o o AR v Y S sk
F B ME A R TEAST 3 B AR R, AS, O XA
AR FEEEN. B TRIEY T, {DW”% e
%ﬂﬂﬂéﬂé‘ié'f“#wﬁ% M35 S IR 55 . i 4L 4F [ 5 0 B
WRFSE . AS, O TEBE R IR T — S8 oo 5 9, 45 I 2 2tk 7
L)L A0 B vk R & BLE R a2 I Bel-2, £ Bax 15
caspase-3 & PR 3¢ 75 5 oAt AR L Ik 40 Ha M 1 il s 4R L K S 4k
it 88 40 g O
AHE 55 K R [l W BE 1 AS,O: 5 MDS-RAEB 4 Jifd #k
SKM-1 4l H L 7, 0022 40 i 08 115 0l . TF 98 & BLBR 0. 25,
0.50 pmol/L fb¥R 41 5 %F M4l K 25 = TG 1T 8 L (P>
0.05) , HoAh 41 (2. 00 pmol/L J DL Lk BE AS, O5 41) ¥ 1 3

RN 2T 252 A 28 EL AN T R 2R 4 5 0 B P
SAEGIFE L P<0.05), HAMARE AS,O; W JE

Jin K AR P T8] S 9 T AR R N . BB 2. 00 pmol/L K&



3900

DL B BEE AS, O BREE T SKM-1 QEHH@U%T: i SKM-1 4
MiAK, IF 2 M E SRR # — LKW T Bel-2, Bax,
caspase-3 mRNA F£ ik, 5% B4 b #, =& & 0. 25,0. 50
pmol/L Kb B 28 5 GE 12 1 L (P>>0. 05) , i 2. 00 pmol/L
KA B AS, O H2E R H A G E L (P>0.05), HEEH
AS, Oy ¥R 3% I K AF I R] SE K Bel-2 mRNA %355 # T K
Il Bax.caspase-3 mRNA ik W& # L T+, $Ji 07 2. 00 pmol/L
KUL F e BE AS,Os BRI 58 5 F 94 Bel-2 %& A #1 F  Bax,
caspase-3 K& [ Ak R IEFE T SKM-1 40 i i T i /5 0 .

g BTk, AS, 05 #ii SKM-1 élﬂﬂ@iﬁ‘ﬁﬁﬁi%ﬁﬂfﬁjﬁéﬂi
ML E T SE B B RO Wk ) AS, Oy 1] BE 2 38 T T 8 Bel-
S5 1A Bax,caspase-3 JEF K & FEAEM . T~$4%2L,%?ﬂ%
AWFFE AS, Oy 76 20 g P4 T 3842 v i LA 4 T R JHC x4 i ) 35
BRI . 3k — B R AS, Oy Y55 MDS 40 g 8 1= iy B A HLH .

B EZ 3k

[1] Nimer SD. Myelodysplastic syndromes[ ] ]. Blood, 2008,
111(10):4841-4851.

Ma XM. Epidemiology of myelodysplastic syndromes[ J].
Am J Med,2012,125(7,Supplement) ; S2-S5.

Warlick ED, Cioc A, Defor T, et al. Allogeneic stem cell

[2]

[3]
transplantation for adults with myelodysplastic syn-
dromes: importance of pretransplant disease burden[]].
Biol Blood Marrow Transplant,2009,15(1) :30-38.

[4] Greenberg PL. Molecular and genetic features of myelo-

dysplastic syndromes [ J]. Int J Lab Hematol, 2012, 34

(3):215-222.

Shen ZX,Chen GQ,Ni JH.et al. Use of Arsenic trioxide

(As203) in the treatment of acute promyelocytic leuke-

mia (APL): I[.

relapsed patients[]]. Blood,1997,89(9) :3354-3360.

Clinical efficacy and pharmacokinetics in

[6]

(8]

(9]

[10]

[11]

[12]

[13]

FTHRES 2014 5 10 A% 43 55 29 H

Wang DH, Wei HL.,Zhao HS, et al. Arsenic trioxide over-
comes apoptosis inhibition in K562/ADM cells by regula-
ting vital components in apoptotic pathway[ J]. Pharmacol
Res,2005,52(5) :376-385.
Schiller GJ,Slack J, Hainsworth JD,et al. Phase [| multi-
center study of Arsenic trioxide in patients with myelo-
dysplastic syndromes [ J]. J Clin Oncol, 2006, 24 (16)
2456-2464.
Kerbauy DB, Deeg HJ. Apoptosis and antiapoptotic mech-
anisms in the progression of myelodysplastic syndrome
[J7]. Exp Hematol,2007,35(11) :1739-1746.
Barzi A, Sekeres MA. Myelodysplastic syndromes:a prac-
tical approach to diagnosis and treatment[J]. Cleve Clin J
Med.2010,77(1) :37-44.
Mazumder S, Plesca D, Almasan A. Caspase-3 activation
is a critical determinant of genotoxic stress-induced ap-
optosis[J]. Methods Mol Biol,2008,414:13-21.
Xia J,Li Y, Yang Q,et al. Arsenic trioxide inhibits cell
growth and induces apoptosis through inactivation of
notch signaling pathway in breast cancer[ J]. Int J] Mol
Sci,2012,13(8):9627-9641.

EEBEHE, AW A, A SR AS49 41

Xp TRAIL fiif 25 i iF 72 [J ], R PE 2. 2012, 41(7) - 676~
678.
Yedjou C, Tchounwou P, Jenkins J, et al. Basic mecha-
nisms of Arsenic trioxide (ATO)-induced apoptosis in
human leukemia ( HL-60) cells[J]. J Hematol Oncol,
2010,3.28.

(Wi fe B #1:2014-04-08 &[] H 11 :2014-06-22)

C(EH255 3896 T1)

[7] Bosch FN. The causal relationship between human papil-
lomavirus and cervical cancer[ J]. ] Clin Pathol, 2002, 55
(4) :244-265.

[8] Ho GY,Einstein MH, Romney SL,et al. Risk factors for
persistent cervical intraepithelial neoplasia grades 1 and
2:managed by watchful waiting[J]. J Low Genit Tract
Dis,2011,15(4) :268-275.

[9] Sun CA,Lai HC,Chang CC,et al. The significance of hu-

man papillomavirus viral load in prediction of histologic
severity and size of squamous intraepithelial lesions of u-
terine cervix[J]. Gynecol Oncol,2001,83(1):95-99.

(101 AZ0R . 20y , SR At . 45, 375 B B B B H & fa i A
FL kv s A e p B ST [T ], E PR EE %, 2008,37(9) : 935-
936,939.

[11] Ronco G.,Giorgi-Rossi P, Carozzi F,et al. Efficacy of hu-

man papillomavirus testing for the detection of invasive

[12]

[13]

[14]

cervical cancers and cervical intraepithelial neoplasia; a
randomised controlled trial [J]. Lancet Oncol, 2010, 11
(3):249-257,

Lehtinen M, Paavonen J, Wheeler CM, et al. Overall effi-
cacy of HPV-16/18 AS0O4-adjuvanted vaccine against
grade 3 or greater cervical intraepithelial neoplasia:4-year
end-of-study analysis of the randomised, double-blind PA-
TRICIA trial[J]. Lancet Oncol,2012,13(1) :89-99.
XI5 R SCUE L BTN 2. HP'V T Bl M 9% 1 7 T B T 5 S0
HHRR LT R LD ). o T 0 7 o R 2k AL 2013 (4) + 378-
381.

Martin-Hirsch PP, Paraskevaidis E, Bryant A, et al. Sur-
gery for cervical intraepithelial neoplasia [ J]. Cochrane
Database Syst Rev,2010(6) :CD001318.

Wi H 1 :2014-05-10 & 18] H 1 :2014-06-14)



