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B % B E % 5 A MDS Zafutk MUTZ-8 48R a2 id sk EREH

7 ST X ARS mER L3 KL E A (400016 P, P B AR A B 45— BE B R R
400015 EFE,EBEDH?(%WE fi— B BEs— A Be R A R )

(HZE] HMY S0P S A MDS J0iukk MUTZ-8 4008 T 09 v BepLd . 971 AUML 2 AR 5 4. 5
PEXTHEZL 0. 1 wmol/L Ara-c 4.1 wmol/L Ara-c 41 .10 wmol/L Ara-c 4,10 wmol/L Ara-c +62.5 umol/L ALA 41, FH MTT
T2 0 7 BRI T 5 L A0 M B R 52, B Annexin V-FITC/PI B35 B Hoechst33258 ¢ )it Y €0 L4 Bl 4 1 1 % 45 41
ML A T Py B2, I T it e L SRS 0 5 2 40 e o AR R A2 1 8 Ak 3 T A SR (DCFH-DA) Ay 4 it P 3 44
SEIRET , W T R U A M (SRS 2% 2 A0 M P PR KO 7B Al . 85R MITT 25 54 Dbl i 7 Ak 24 2 4 i
FEFH AN A TR R, AR L 22 S A GE 2 (P <0.05) o Ji AN A EE R4, AN IRV B2 1) BD i e 7 4
MUTZ-8 4l , P T8 W) Tt ey, O A IR 6, B R R, S5 B XS BREAAR 1L, 28 S A it # 8 L (P <0.05) o JiX4
JELASC R ' W G A DN 49 Sk 7o, AR A 47 T 400 M P 5 14 4L ( reactive: oxygen species, ROS) Hﬁﬁj:ﬂo T ANAST A AL
- TR FIR G AN ROS KRB R, 8518 PRI TT B BAm i T A MDS ZHfakk MUTZ-8 (A K05 W T, I fig
TR R T AN ROS KA 5K

[RER] AP T PRI s MUTZ-8 5 B 8 A 57 36 5B A 1 PR
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Alteration of reactive oxygen species in cytarabine-induced apoptosis process in
MDS cell line MUTZ-8

Luo Jing', Ye Xingwei’, Jiang Wen', Zhou Hongjing', Yang Zesong', Liu Lin', Wang Li' (' Department of Hematology,
First Affiliated Hospital, Chongqing Medical University, Chongging, 400016; >Department of Ultrasonography, First Branch of First
Affiliated Hospital, Chongqing Medical University, Chongging, 400015, China)

[ Abstract | Objective To investigate the possible underlying mechanism of apoptosis in MUTZ-8 cells
induced by cytarabine. Methods  The cells were divided into 5 groups, negative control group, 0.1 pwmol/L
Ara-c group, 1 pmol/L Ara-c group, 10 pmol/L Ara-c group, and 10 pmol/L Ara-c +62.5 pmol/L ALA
group. The proliferation of MUTZ-8 cells in above groups was measured by MTT assay. Apoptotic rate was
assessed by Annexin V/Pl double staining and luminescent dyes-Hoechst33258. Mitochondrial membrane
potential of the cells was determined by flow cytometry. Using a ROS probe (2',7'-dichlo-rofluorescein diace-
tate, DCFH-DA) , the level of reactive oxygen species (ROS) was detected by flow cytometry and fluorescence
microscopy. Results  MTT assay indicated cytarabine resulted in a stronger inhibition in cell viability when
compared with the cells of negative control group (P <0.05). Apoptotic rates of the cells in cytarabine groups
were significantly increased as compared with negative control group (P <0.05). Mitochondrial membrane
potential levels of the cells were decreased in cytarabine groups as compared with negative control group (P <
0.05). ROS levels in all cytarabine groups were up-regulated as compared with negative control group (P <
0.05). Conclusion  Cytarabine effectively inhibits the growth and induces the apoptosis in MUTZ-8 cells,
which might be related to the elevation of ROS level.

[ Key words | apoptosis; cytarabine; MUTZ-8 cells; myelodysplastic syndrome ; reactive oxygen species
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B REE A R 285 1F (myelodysplastic syndrome,
MDS) & —ZH 2 Y5 T 2 BE i i T/ A 4 6 ) S Jo e e
PRI , T LRI I A 3 I XEVA P I 20 D, D
JRURS: o) 2P F L 5 A6 S R IE . H Al MDS g 38
A e AR HE Z G RONIRYT TB, BT s
2H R AT S i DL T T 40 B A AT, 1 38 AR A LAY
NS5 ~12 AN Hk, FEA R EIE /N
251 A AR MIDS JEL Atk R A7 (1 34 85

R B 0 15 ( cytosine arabinoside, Ara-C) J2& Jifd Al
AT PO 25, 32 2L A S0 41 L DNA /95
IR BN TR IE 5 A& e WL Sy A 1 2 A
SRR SR 25 ) A JLAE 1) BT 5 i 30 DA Sy Bl ARk )
T L0 e s 7 00 R A M R A R R TR . T
LT A BT g 1 1, DRI B T O R TR
AT 25 2 — , B VF 2 IR R e MR ALy 7 2 1Y
{ZRNEZTE 7/ (22 0 A I N 3 8

15 4 (reactive oxygen species, ROS) A L2 i 2
JH ) A SRS AL A% | PRI 9 2 LA K 400 ks 245 490 1)
TRURPESE o ISR RS T 2 SR A AR K R 05 i
W SN A I B S GRS RS L 25 Wit 2 S5 R D) AR
5 AEZGY) S S MR AR Tl 2 AR T
I 5 P AR U T b A ROk Bz B B, b
JRLE EBT R 20 M ) A rp, S SR A O, 1
DR DG 8 o A 5 50 >R T B AR 4 S04 T A
MDS i Jftd & MUTZ-8 4 s, Ho A A [R] o B2 i b e
Xt MUTZ-8 20 i i35 5 L K is F T2 . ik —28
SRELIT T 55 MUTZ-8 20 Jf 3 73k 78 o 15 1k 48K
AR, LI AT A AR IS A A A A
BTG UKF 1A Ak, B0 28 BRI BT A X MUTZ-8
I FE T A S, DA R T M AR T BB A O
MUTZ-8 P =i # A4 1

1 M5

1.1 244

MUTZ-8 4l bk (1% DMSZ #F5¢ BT Drexler 2 #52 H 0 ) ; i
WEII (Sigma) , #HXT 43 F 5T 5t O 243. 22, Annexin V/PI 2 5
ERG A 1MW B 25 H Gibeo AW ; o-MEM BiF2 R 5 26 [F
HyClone %% 7] ; IL-3 , GM-CSF F1 SCF 4 Jfd 4= K [ W4 [ Pepro-
tech A ] ; JEl UM FACS Calibur 1§ 9 35 [F BD A A ; 8] 558
WA B E Leica 24 W) ; — H VK (DMSO ) | WE it 3%
(MTT) ) B Sigma 2\ 7] ; Hoechst33258 4 8,32 5] & Al o-Bi 3= iR
(ALA) DABIE M AR TR G B 35 = RAE Y HORFR 5T i, B
FHUI-123 ) [ 2 [H Sigma A,
1.2 7k

L.2.1 ZHpisss I B 15 55 T & 20% JR 4 103 , 10 ng/ml

SCF .GM-SCF . IL-3 ff] a-MEM 35357+, T 37 °C,5% 11 CO, 1
FIRRRERFAR R B SR,3 ~ 5 d i AL A0 1 U, O BUE K 40 i
PEAT 5 SR
1.2.2 MTT A5 R B A 1 11 MUTZ-8 41 it , 8% 21
Ha#s HE Ry 2 x 10°/ml, $2FhF 96 FLAR , 45 FL A A 4i s & 12 i
200 pl, T 37 C,5% 1) COMFMB A IG5, 8555 24 h J5
BLOFRRRREIRM, MAE 0. 1.1.,10 pumol/ L ¥ J32 FPA i 1 1)
J% 10 pmol/L (1 Ara-c +62.5 wmol/L [ ALA 1% 55 T4 g
wh [T B M R B R =S ok B, B v 4 AR AL RS
i 24 48 72 h 5 AL S ¢/L MTT % 20 wl, 1557
4 h J5,7E1 000 r/min AAF T, B0 10 min, B3, A LYY
JMA150 wl i) DMSO, T4 & E4R% 15 min, 0K 58 42 7
fif IS AEREBRY 570 nm PR AR E Bl D(570) fH, & HEAK
IR A F R A mE R (%) =[1 - 5254 D(570) {i/
XHRZH D(570) ] x 100% o
1.2.3  Annexin V-FITC/PI X 4LFric A N B K
SIS, VR AR 5 x 10°/ml, 3R T 6 FLAR, I 157 R
HRZR, SEBRA73 MA 0. 1.1 10 wmol/ L AN [ ¢ 2 11 B i ey
PAK 10 pmol/L Ay Ara-c +62.5 wmol/L [ ALA, /£ H{ MUTZ-8
YA 48 h J5 ,7E 2 000 o/ min [} 554, B0 5 min J5, 5% B3,
4 CHUL Y PBS PR AN 2 Wk, 7 B0 FF iR i), 2t
T Annexin V-FITC/PI XYL bric i 450 , G (o e Bt k0] & i
BT ARG Annexin V-FITC(X Bl) /PLCY Fih) 22600k
BRI AL, PTARAS HY 4 A R R W S B R 2T SRR 16 A
JE AT R R T A, A B 5 R AN i i e R
A O A, A R BIR Sy W Y 0 2 M R SR SR AR Y, BB
FIR 74 20 PR B0 Ay B2 A6 S At B b BT o 1 L]
1.2.4  Hoechst33258 & (0 LA AN H A% 4 12T 25 WA EHR
FEFRA10 pmol/L ) Ara-c 403 48 h 5 M4 T3 R L, &
40 /L Y Z2 R I REAE 22 I 14T 72 30 min J5, ] PBS ¥k 3 3, i
Hoechst33258 Y a,, Je {4, 5 min, 5§ 0206 B KWK T 83 v
b SO B AETOL A T WA TR
1.2.5 20 P 3 P K R A oA —E 5O #
(DCFH-DA) #REH KL ROS, 7 5 ¥ A ¢ 6 ¥ DCFH-DA J 2
L 20 M FREE AR, 7E 20 B N ROS A7 7E /Y 25 18 T # 48 fE A i
TR — PO (DCF) , HFOER A5 Al N ROS JK-F A
TEARSENE o 0 P EUR I 320 A 6 WA A R AE 6 LR HH A 20 M
2 PRI FR IS W FERN B IR, AL N 1 ml 28R
10 wmol/L fity DCFH-DA,37 °C 41 Jits £% 3% 44 PN 8L F 20 min
S5 53 S P B 5T S A AT 5 T WL o fe P =X A3
A7 8 A & 2H AR G L, DADEOGHR BE S WE AR N ROS 7K
*F-o DCFH-DA ZOCHEHBA I 488 nm, KEHI T 525 nm,,
1.2.6 SRR MR L AL I s A 1 x 10° /-4t , i} PBS
YeJE , A 1.0 ml A D-Hanks J52:7%, ILA 10 wl 2.5 mmol/L
BB FFB-123 , {8 2 Hk i 25 pmol/L, 75 37 °C 5% CO, 555
F A REGE R 30 min, 1] PBS Yk 3 W, Uit A0 ARSI 434 o
1.3 “itsa

KT SPASS 17. 0 GEit- A AT o0, Bl LA & 5 2R, 4%
ZH [ 2Re FH B0 R 2R 5 22 43 A % BT AR R E A T G T2 40 W
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2.1 Ara-c 2 MUTZ-8 41 3 5549 % v

MTT 901 25 52 7% , BB M FE 0. 1,1,10 pmol/L 4 fi
MUTZ-8 Z1is 24 48 72 h J5 4 19 456 R e, 15 9 P e BB 4L A0
PO 22 5 EA G231 38 (P <0..05) o IS AL o-B
B2 (ALA)JG MUTZ-8 A1NSA0 58 F e , 15 A AT BRI LA 1
B A G L (P <0.05) . W1,

#1 MIT #&MNZAMHERE X MUTZ-8 KNS RaI8N0 (2 = 5)

151 5 (mol/L) 24 h 48 h 72 h
RS B 0 0 0 0
Ara-c 4 0.1 15.477 £2.303%  18.838 +£2.4918  25.413 +2.470%

1 20.591 £1.420* 25.121 £1.491* 32.605 +2.788*
10 25.853 £2.612* 51.168 £4.192* 51.267 +4.270*

Ara-c + ALA 4] 10+62.5  19.805 £1.286* 34.654 +2.798%> 40.203 £2.371%"

a:P<0.05,5 | BALE ;b P <0.05,5 10 wmol/L Ara-c 20
) 1¢E:3

2.2 Ara-c ¥ MUTZ-8 m &8 = 84 %%

FalB f 15 0. 1.1 .10 wmol/L /£ Ff MUTZ-8 41ifitg 48 h J5 41
2 B L e 8 ) % o T 0, 5 B X RR A AH LB, 25 R
HAS 2B X (P <0.05) ;10 wmol/L (] Ara-c 41 A$LELL
FIEHTR TR, 5 10 wmol/L ) Ara-c AT A0 4H I8 =

FH W, ZF AR (P<0.05,3%2)
F2 [OHERE(ER 48 h X1&H MUTZ-8 HRUAT-ZAIFM( % ,x +5)
205 At (pmol/L) gl e
B B2 0 4.404 +0.830
Ara-c 4] 0.1 14.118 £2.020*
1 19.702 +1.574*
10 31.096 +2.3042
Ara-c + ALA 41 10 +62.5 21.119 £2.267"

a:P<0.05,5 MM Barks;b ;P <0.05,%5 10 pmol/L Ara-c
AR

2.3 MG S MUTZ-8 4 it A 6% 5% Tk

Hoechst33258 &G04 4 - - i 7, B A %o BE 4 441 Ji A% i 52
L 3y i 1 A R N i o e I 1 8 2y b R e
WYL, 10 wmol/L [ Ara-c /] MUTZ-8 #1148 h Ji5 , 354 40 il
H B ARFRAR /N A% 147 , A0 BRI 2, 2 B0 1 T (a0
BARDEE , FEE N PR [ 41 T 25 2R AR, 3 A B A
A Lhig5 S MUTZ-8 A=, WL 1.

A:10 pmol/L Ara-c A4E ] 48 h J& ; B: P M5 18 40
B1 ZARMTEUE Hoechst33258 BN  ( x100)

2.4 R MUTZ-8 48 oL & 1 8069 % vh

R[] vle BE BT 1 11 P MUTZ-8 5 48 b, 481 5 5 6 . s
R A5 4120 M P I A SEK SR, DS R I B ROS K-
R BRZH 2 T 59, ROS S fIK, Ak #2400 it P 37 M 4
TP 55 T IR AL I 2) 5 9 X 40 ARG 0 45261 40 L 75
P SR KT, BT I A 2 S 200 A 3% P SRS B4 i, Ak PR A TS
PR S5 X BRI L, 2 F B A G52 X (P <0.05),
W33,

A FAMESTRE 4 ;B 10 wmol/L Ara-c 2146 M 48 h &
E2 HHRBHEWER MUTZ-8 MAFEESKTE ( x100)

*£3 MHEREXEH MUTZ-8 485 ROS BIZNE( % ,x +5)

21 53 4 (wmol/L) ROS
BA % BE2H 0 51.447 +8.815
Ara-c 21 0.1 114.545 £12.508%
1 157.581 +10. 8004
10 286.930 +12.958%

Ara-c + ALA 4 10 +62.5 166.707 = 11. 7812

a :P<0.05,5 MMt RLaLs ;b (P <0.05,5 10wmol/L Ara-c 20
WAz

2.5 AR T MUTZ-8 2m i 2% ¥ Ak i o, 45 69 % v
Tt X 200 LSRG T 8 e A M e A5, A 235 SR e B, BT i
1EF MUTZ-8 4i)if 48 h )5, 20 Jif Sk (4 g i o7 B 2 T %, 35 )
X AL, 2R A G FE (P <0.05), IMABLAML
G A RLRARE AL R, 5 R — PRI B VR R R 4k
PR A AT HLE, 22 B G L (P <0.05) . L34,

F4 FIHERE(EA 48 h X% 48 MUTZ-8 MR RE R A A RINE (x +5)

415 7 & ((umol/L) By AN YA
[ X HR2H 0 130.7 +2.902
Ara-c 7 0.1 110.3 +£2.902°
1 80.6 +2.159%
10 68.7 +2.706°
Ara-c + ALA 41 10 +62.5 75.2 +1.861%

a:P<0.05,5 MM B4 b ;b :P<0.05,5 10 wmol/L Ara-c
il a3

3 i

HEER—RRRED T, Ui AL S5 T,
AR (H,0,) KA H2E( - OH) 4, HUm &R 1
R ARLA T REZ AL A JH T 15 5 55 R P T L2
ROS 2 . Z 0k HURZS T n] 52 B 3 v K P T



534 B 15
201248 A 15 H

®O= E BE R ¥ ¥ IR
J Third Mil Med Univ

Vol. 34, No. 15
Aug. 15 2012 1495

15, 2, 1 BERY ROS ZKSFIR AT H R4t A Y DNA 25 1
TR A4, SR A T o 0 P BRI S AR E
D DR Z VA5 XoF T 240 L 1% A A7 R G B 2R O T A 4
A AR AR ZS T DAL i 1 R A o R 240 2
HIPY B9 ROS A0 F 35 BRAR 4, W55  BAIF S AML,
CML MDS ZE4f it ROS 3L mK-F. dE—24
Ji 8 240 B P 9 ROS 7K T, 0] LA i Jifegg 4 L i 1, 36
FNEITIIE M. H I, #m ROS /K Al B A AL &
GE T BEISCRIATT IR i L — B et gt
KBV ZBU R 2 an B R = A
Fh St 14 55 Salvicine | HARUME — BE4E 175 S i
AR T AR Y 5 ROS S YIAH ¢, Hahm 25 7F
WFFE WA 2 A DL BRI 40 M i 1 AL oo & 20, I
AR A@E ROS A Sxf ZUIE A PR 1

S %) o R 44 B % O T 2 B 3T R 1 R A
PRI A0 ) 20 B 2 5 AR F A48 B 0 o B PR R T R A
ROz — o A LU 25438 5 T 40 40 M iy SR 0 40
RSB, AT L 25 D5E Ao A HE R TR R A A AE T
BRP A L TR G R M B A Y . —,
TR R A M PR T AR BA TR o I AU A A BT
W5 P I 200 B O Tk AR R R A 1 /0 LA
KA,

SR A AR S SR AR 3 1 0L 48 O T A%
DIRAR SRS TGP ™ A i — AN TR, BaDH
VP e 4 L ol 28 A B F 57 e, ok A g v
FAEHEEZ W, BT AREL cyt-c B4, (HAABE
HEAETEEIE MoK, i ROS i BETE i, ROS JE 5
FEERRLRRE R A i — 2 TR BUBETRER , S 80M
T AL

FEAWF G, FoATTE At MTT 345 UF 52 B i i 1 %F
MDS 4 Jfid b MUTZ-8 3 %5 47 B 55 3 1 7E F , Annexin
V-FITC/PI 3£ UESERT B I 15 %7 MUTZ-8 198 14 B i
12 3E4E A, Hoechst33258 4t % g8 75 B MUTZ-8 21 i 4F
(g R R (S A REN IR NSV NN AT E R A e S 3 B
P AN T I A RAE o PR LA TG B b oA Ay Bl i
AT LIE MDS 4 ffdkk MUTZ-8 48T, % — 7 i,
FRAN T 2 XoF 25 2 40 6 19 34 1 S /KT 2R B, A MIDS
YR MUTZ-8 4 i 75 A ] ve B Bl B 7 4 T
HAMI N ROS 25 B2 5y, H Rl B A At 5] o Y 18
T Tk, BRI . B AR B R TT ARG
BT AR5 S 0 MUTZ-8 419 P 9 ROS /K P K& 9 1
% EESE T ROS FE BB M FE 5 S MUTZ-8 4
TR RER

g5 bR, B L — A AR YT MDS 1Y 24
Y1, E AR LA MDS 40 i i35 58 , 38 1T DL S H:

T2, ROS FEBTHEAEH 55 MDS A 1= e rhiie
HIRFEZRIIEM . ROS AR VBRI 75 5 MDS 41y
P R OB R S LI A9 KB, S FATTIR YT MDS 42
AN RiOpRER YUY S

A AHIRRL 2 T T T A S g S A A R T LA S 4
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