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Inhibition effect of fludarabine on the growth of myelodysplastic

syndrome cell line MUTZ-1 and its mechanism
WU Wen-jun, CAIl Zhen (The First Affiliated Hospital, College of Medicine, Zhejiang
University, Hangzhou 310003 ,China)

[ Abstract ] Objective: To investigate the inhibition effect of fludarabine on the growth of
human MDS-RAEB cell line MUTZ-1 and to explore the possible cellular and molecular
mechanism. Methods: The apoptosis of MUTZ-1 cells induced by fludarabine was studied by
transmission electron microscope, MTT assay, DNA ladder test, flow cytometry and RT-PCR
method. Results: Treatment with fludarabine remarkably inhibited the growth of MUTZ-1 cells,
the 24 h 1C;,,48 h IC;, and 72 h IC;, of fludarabine for MUTZ-1 cells were 137. 65 mg/L,6.27
mg/L and 0.51 mg/L,respectively. Fludarabine inhibited the growth of MUTZ-1 cells in a dose-
dependent and time-dependent manner. After treated by fludarabine (1 mg/LL—16 mg/L) for 24
h,MUTZ-1 cells showed the typical features of apoptosis. After fludarabine treatment the mRNA
expression of Bcl-2, Bax, survivin, XIAP, cIAP-1 and cIAP-2 was not changed, but the

mitochondrial membrane potential (MMP) was decreased. Conclusion: With a certain range of
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dose fludarabine (1 mg/LL — 16 mg/L) could inhibit MUTZ-1 cell growth by inducing cells
apoptosis. MMP may play a certain role in apoptosis of MUTZ-1 cells induced by fludarabine.
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1.1
( ). MTT Amresco ,
JC-1 Sigma ,Annexin V /PI
PharMingen , TRIzol
RPMI 1640 Gibco .M
-MLV Taq DNA Promega
1.2
MUTZ-1"% Branschweig
. RPMI1640 )
37C. 5% CO,
. 3~4d ,

1.3 s
, 2.5% 1%
1. 4 (MTT
10%FBS RPMI 1640 . 2X10
/ml 96 s
s RPMI
1640 s 0.2 ml,
(1 mg/L~16 mg/L) 24h.48h 74 h,
MTT 20 pl/ 0.5 mg/ml),
37C, 5% CO, 4 h,
1 000 r/min s s
0.2ml/ , ,
o 570 nm
(A), 4 o
= A - T A 100%
1.5 1X10°
, PBS 2 . 1X s
1X10° /ml, 100 pl
5 ml , 5 pl Annexin V¢ ,2 pl
(250 pg/ml), , 15 min,
400 pl 1% : .
Cellquest 1.2 .
1.6 DNA
2X10° ,PBS )
s 50 pl( 10

mmol Tris-HCl, 10 mmol EDTA, 10 mmol
NaCl,0.5% SDS,0. 5 mg/ml K),50C
1h, RNA (10 mg/ml)10 pl,50C
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2 h, 2 mol/L NaCl 60 pl, , 10 000

r/min 5 min, Eppendorf
s 2.9 95% ,—20C
. 10 000 r/min 20 min, ,
. 10 pl TE . 1

: 5 ,2.0% (1 V/em),
1.7 RT-PCR GAPDH , B-actin,survivin,
XIAP, Bcl-2, Bax, cIAP1, cIAP2 mRNA
1.7.1 RNA : TRIzol
RNA, 24h  MUTZ-1

1x10° , 0.0l mol/L PBS 2

. 1 ml TRIzol, ,—70C

o s 5~10 mim,
0.2 ml ,

12 000 g (4 C)H15 min,

, s 15

(DGAPDH(379 bp)

5 min,

S, 10 min,12 000 g (4 C)>10 min,
. 75% ( DEPC
)1 ml ,7 500
g 5 min, , 0 20~40
pl DEPC . 1 ¢l DEPC
100 s
RNA ; 0OD260/0D280
1.8,
1.7.2 : 25 pl,
RNA 2 pg, 5 png.dNTP 0.5
mmol/L,DTT 10 mmol/L,M-MLV
200U, 30C 10 min, 37 C 50 min,70C
15 min o
1.7.3 PCR :
25 pl, 1 pl, MgCl, 1. 5
mmol/L,1 XPCR ,dNTP 0.5 mmol/L,
. 0. 25
pmol/1., Tag DNA 1.0 U,

:5"-ATGGCACCGTCAAGGCTGAG-3";

:5"-GCAGTGATGGCATGGACTGT-3’

©@)B-actin (619 bp)

:5-CGCTGCGCTGGTCGTCGACA-3’;

:5-GTCACGCACGATTTCCCGCT-3’

®¢cIAP1(545 bp)

:5"-CATCGAGGACTAACCCCTACAG -3’ ;

:5’-ATATCTACCTTGAATCTCATCAACA -3’

@cIAP2(648 bp)

:5"-CACTCATTACTTCCGGGTACAG -3’ ;

:5"-ACTGGCTTGAACTTGACGGATG-3’

®survivin (393 bp)

:5"-CTTTCTCAAGGACCACCGCATC-3"

:5"-CAATCCATGGCAGCCAGCTGC-3’

©®)Bcl-2(478 bp)

:5’-CTACGAGTGGGATGCGGGAGATG-3;

:5’-GGTTCAGGTACTCAGTCATCCACAG-3’

(MBax (258 bp)

:5"-ACCAAGAAGCTGAGCGAGTGTC-3";

:5’-TGTCCAGCCCATGATGGTTC-3

®XIAP (502 bp)

:5"-GTGCCACGCAGTCTACAAATTCTGG-3" 5

:5"-CGTGCTTCATAATCTGCCATGGATGG-3’

94 C 3 min;94 C 45 s,
58C 1 min, 72C 1 min, GAPDH 29 N
cIAP1 cIAP2 31 .Bax 36 ;72C 10
min ; 94 C 3min;94 C 455,61 C 1 min,
72 C 1 min,Bcl-2 XIAP 32
372 C 10 min; 94 C 3 min;94 C 30
$,54C 45 s,72C 1.1 min, B-actin 29 ;
72'C 10 min,

Survivin 36

1. 8 JC-1

»488 nm
527 nm,
,488 nm
590 nm, o
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PBS 1X10°/ml,
JC-1 10 pg/ml, 10
min,1 000 r/min 5 min, , 400
pl PBS o
488 nm, 10 000 s
CellQuest .
1.9
+
(xts) .
t )
;3 P<<0.05
o SPSS

10. 0 for Windows 1

MUTZ-1

24 h,

24 h

Fig. 1 Morphology of MUTZ-1 cells induced by fludarabine
a: untreated MUTZ-1cells; b: MUTZ-1 cells treated by 4 mg/L

o

2 fludarabine for 24 h

2.1 MUTZ-1
1 mg/L.~16 mg/L

MUTZ-1 24 h,48h 72 h
MUTZ-1 ,

, 24h.48h 72h
1Cs, 137.65 mg/L.6.27 mg/L  0.51
mg /L. 1.

1 MUTZ-1 24 h
(n=4)
Table 1 Effect of fludarabine on growth of
MUTZ-1 cells (n=4)
Fludarabine A570
/(mg + L) 24 h 18 h 72 h
0 1.2840.11 1.67+0.11 2.1140.20
1.16£0. 05 1.1440.06" 1.02+0.10"
4 0.92+0.04" 0.9140.07" 0.6240.07"
16 0.86£0.06" 0.7140.08" 0.4840.07"

“:vs 0 mg/L group,P< 0. 05

2.2

4mg/L

2.3 DNA 2
MUTZ-1 1~16 mg/L
24h  ,DNA 180~200 bp

2 MUTZ-1 24 h
DNA
Fig. 2 DNA agarose gel electrophoresis
after MUTZ-1 cells treated by
fludarabine 24 h
M :marker; 1:control; 2:1 mg/L; 3: 4 mg/
L: 4: 16 mg/L



s , 24 h 2
o (F=126.801,P<C
2.4 MUTZ-1 0.01),
MUTZ-1 1~16 mg/L 2.5 MUTZ-1 Bel-2 ., Bax .
2 MUTZ-1 24 h (n=3)

Table 2 Apoptosis rate of MUTZ-1 cells treated by fludarabine for 24 h(n=3)

Fludarabine/(mg * L™ ")

0 1 4 16

Apoptosis rate( %) 5.024+0. 28 10.934-0. 42" 21.13+0. 38" 25.63+3.49"

“:vs 0 mg/L group,PP<C0. 05

A 1 2 3 1

survivin, XIAP, cIAP1 cIAP2 mRNA

1~16 mg/L MUTZ-1 90 B -actin 619 )
400 el 20178 bp)
24h Bel-2.Bax,survivin, XIAP, L bax (258 bp)

cIAP1 cIAP2 mRNA .
3. 3 ’ MUTZ-1 600 bp B -actin (619 hp)
s s 400 l;] survivin (393 bp)
mRNA .
2.6 MUTZ-1
4 mg/L MUTZ1 R e b
24h JC-1
(t=—11. 134, P < 500 by cIAPL (545 bp)
0. 01) s (7,: 1‘ 000 y mu I;H GAPDH (379 h;))
P<<0.01), 4,
3 a0 cTAP2(648 bp)
?ﬁﬁ GAPDH (379 bp)
. s F-ara-
A 3 MUTZ-1 Bel-2,
Bax, survivin, XIAP, cIAP1 cIAP2
mRNA (n=3)

F-ara-ATP®'*, F-ara-ATP
Fig.3 mRNA expression of Bel-2, Bax,

s DNA N

(151 survivin, XIAP, cIAP1 and cIAP2

| ’ mRNA on MUTZ-1 cells treated by

' fludarabine (n=3)
’ ‘ M :maker;1:control;2:1 mg/L;3:4 mg/L;4:16
’ mg/L
1~16 mg/L DNA .FCM
MUTZ-1 R . MUTZ-1 . R
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Fig. 4 Mitochondrial membrane potential (el Klopfer [ R
of MUTZ-1 cells treated by 4 mg/
L FLLU for 24 h(n=3) APAF-1(apoptotic protease
a:control; b:4 mg/L fludarabine 24 h activating factor-1) s
, C s
MUTZ-1 caspase 9 3, s
. DNA MUZT-1 ;
Annexin V /PI , ,
’ MUTZ-1 AV¥m .
MDS MUTZ Bel-2
—1 o . 15 s
(inhibitors of Apoptosis (Bel-2 . Bel-xL. ) (Bax .Bad .Bid
protein, IAPs) ) ,
’ ’ , . Bcl-2
o , IAPs ,

8 , XIAP.cIAP1.cIAP2. . Bel-2 ATm
survivin,NAIP ,BRUCE (apollon) ,ML-TIAP CytC , -2l
ILP-2/TS-IAP ™, ; MUTZ-1  24h

MUTZ-1 survivin mRNA Bel-2  Bax mRNA ,
s , XIAP, Bel-2
cIAP1  cIAP2 . Bax 5
TAPs
o MUTZ-1 ,
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References:

Fas TNFR ,

(death-induced signalling complex.,

DISC) ,DISC caspase8, caspases
. C )
caspase 9 , caspases

[1] ROBERTSON L E,CHUBB S,MEYN R E,et
al. Induction of apoptotic cell death in chronic
lymphocytic leukemia by 2- chloro-2’-deoxyade-
nosine and 9-beta-D-arabinosyl-2-fluoroadenine
[J]. Blood,1993,81(1):143—150.

[2] STEUBE K G,GIGNAC S M,HU Z B,et al. In



+ 142 -

[3]

(4]

L6]

7]

(8]

vitro culture studies of childhood myelodys-
plastic syndrome: establishment of the cell line
Mutz-1 [J]. Leuk Lymphoma,1997,25(3-4):345
—363.

PLUNKETT W.GANDHI V.HUANG P.,et al.
Fludarabine: pharmacokinetics, mechanisms of
action, and rationales for combination therapies
[JJ. Semin Oncol ,1993,20(5 Suppl 7):2—12.
ROSS SR, MCTAVISH D. FAULDS D.
Fludarabine. A review of its pharmacological
properties and  therapeutic  potential in
malignancy [J]. Drug,1993,45(5):737—759.
HUANG P, CHUBB S, PLUNKETT W.
Termination of DNA synthesis by 9-beta-D-
arabinofuranosyl-2-fluoroadenine. A mechanism
for cytotoxicity [J]. J Biol Chem, 1990 25, 265
(27):16 617—16 625.

NACHMIAS B, ASHHAB Y, BEN-YEHUDA
D. The inhibitor of apoptosis protein family
(IAPs) :an emerging therapeutic target in cancer
[J]. Semin Cancer Biol ,2004,14(4):231—243.
GOTTLIEB R A. Mitochondria:execution cental
[J]. FEBS Lett,2000,482(1-2):6—12.
KROEMER G, ZAMZAMI N, SUSIN S A.
Mitochondrial control of apoptosis [J . Immunol

Today,1997,18(1):44—51.

[9] GREEN DR, REED ] C. Mitochondria and

Apoptosis []]. Science,1998,281(5381):1 309—
1 312.

KLOPFER A,HASENJAGER A,BELKA C,et
al. Adenine deoxynucleotides fludarabine and
cladribine induce apoptosis in a CD95/Fas
receptor, FADD and caspase-8-independent
manner by activation of the mitochondrial cell
death pathway []J]. Oncogene, 2004, 23 (58): 9
408—9 418.

TONG Hong-yan, LIN Mao-fang, XIONG
Hong. et al ( s s s .
Inhibition effect of arsenic trioxide on the
growth of human MDS cell line MUTZ-1 cells
[J]. Journal of Zhejiang University: Medical
Sciences ( ),2004,33(1):
68—72.
SHEN Fang,SHEN Qian, XIA Qiang,et al(

s s ). Study trend on apopto-
sis and mitochondrial permeability transi-
tionpore [J]. Journal of Zhejiang University :
Medical Sciences ( : ),

2005,34(2):191—196. (in Chinese)

2005

2006 1 9

2005 Yo

s

(
( s

N (
, 2
) ;
( 2) «
3000 s
)



