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5-Aza-cytidine inhibit proliferation of human promyelocytic leukemia cells
(HL60 ) by inducing apoptosis
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0.5,1, 2.5 p. mol/L of freshly prepared S—aza—cytidine for 48 hours before they were harvested for analyzing distribution of cell cycle phases

and apoptosis by flow cytometer. Results: 5-aza—cytidine inhibited HL60 cell proliferation in a time- and concentration—dependent

manner. Apoptosis was induced as detected by flow cytometry. Determination of the cell cycle distribution by flow cytometry revealed an

accumulation of cells in G, phase. Conclusion: DNA methylation inhibitor 5-aza—cytidine has effects on proliferation of human

promyelocytic cell line HL60. Possible mechanism of this inhibition is induction of apoptosis.

[ Key words ]Gene methylation ; 5-aza—Cytidine ; Leukemia; Cell cycle; Apoptosis

HEHHFREAEMECFRARNEE KRDEEEER
HITER . TEMIE4EH . DNA 58 FELEH R DNA T
12 K FE AL AN 2R B B 3 F X3 CpG & & B 1L,
L 20 38 2 R A 0 P AL AR B TV R SE e
AHSCEE R B 52 3 AL TT LU e R IR R %% , IR
FIEHARAEY, Rt , R PR 0 2 TR B LA I BRIA Y 7 e
HI—DRERTE . e R P AR HIN, 5- AR
ﬁ:(S—azacitydine JS5-Aza)REfE I AL TR BRI F 3k,
PREFIEF THRED, 7 IR Iy B i A 7, 5- 4
HH BAf BN T E A F 5 45 A fE (Myelodysplastic
syndrome, MDS)IVRYT . {EHEZZXBER B M m 40 A 1E A
BILHRAE M ATEERE, W, ABTFR A 5-aza-C 4bIEAML
4 F: HL-60 ZHA , LB S—aza—C XF 1 ML 40 2 3R 9 0 ol
Ve Al B HC X HL-60 4 4 T B2, S BE R s I 254
HREARMRI S LRKR

1 MREFE

1.1 ##

A AML 48 /% HL-60 14 B # E#L 2 8e BB A Y
WFESRT; /NI JRPMI1640 $53535M9 B Gibico BRL A ;
5- ZREUMH UM EE (MTT)I B Sigma /A 7 ; 2 A ShEHR
{32 E ) Bio-Rad Model 550, FT-H XN &M A B4
THYRHE AT RBEEE V(Anmexin V)IERAIEWHIL RS
FAF.

12 F&

1.2.1 ZAMIEZRFIZEpAb B HL-60 AR LA S x 1054~ /L &Y
FEEM TS 0%/ 0% FEE(100 Un) EEE
(100 p. g/ml) i RPMI1640 $535iEH , T 37°C 5% CO, FiffL i
REREFMAPIESR, B 2 d Rl ER. TERRAMEUER
BB 4000, FIAS ) B (0.1,0.25.,0.5,1.0,2.5.5.0,10.0.25.0,
50.0.100 . mol/L) B 5-aza—Cytidine 43 $|4b 340 Al 24 .48 .72
h, AASIZS Ve 0 B WA R vk e, AT A DR o
122 MRAKAMTT E)WE BT K8 HL-60 40
U, VAR R 5 x 10° N/l R T 96 FLETE B FRAR
o, AL 200w ), RIEARIKES R 11 HOEIES G5
H), BN 3FL(EE 3 1K), LM 3 iR, BREWUE 1
AR AT, FFLINA 5 /L B MTT W 20w 1,37°CHER
4h,PBS ¥E¥ 2 IR, A 150 1 # DMSO, #53% #5483 10 min

VIFEAr REAR 4SS &, BRI BE R T 490 nm I < U TR X6
BE(ADE, STENFFIE R 30 . B P R R B, 3R A2 40
HUAHIR =(1-A /A yma) x 100% , TR RMA KIPHIZE,
T EEEUMRIREE 1C, 6. BJ5 LUMHI R AYLER, AL
YR T (  mol/L ) A Ak, 2 il A= K il 2k
123 ZRATHAREBHMRN REREHYREL
7H 48 h #) HL-60 4Rfe, Xt A IMET 254, PBS(pH 7.2)
TR 2 38 , R B 1 x 105 ~/ml, BU 1ml 40,400 x
g, 4CHE.L 10 min, F L&, A | ml % PBS, BRI 40
MBeE, EE 2 K, HAEER T 200 11 binding buffer, il A
101 Annexin V-FITC 1 5.1 PL, R2E 4, B =B
15 min, LA 300 .1 binding buffer, 1 h P§_F 7 AR MR o

P& AR5 EEALTE 48 h # HL-60 40/, A PBS(pH
T2)WVE 2, AR E N 1 x 10° ~/ml, MAFE K
70%ZBE R 78 , BT 40 0 A SR I , e BT A PBS Ve O BE,
FIA 1 ml PLEER, 37 CREESLE 30 min 5, AL LR
FH Muticycle DNA Cycle Analysis Software 3#£47 408815347 o
Y B FE T MREAEE 3 K,
13 #itgam

THEBIE AR £ PR (x + o) FA, BB HLESR I RC
X ¢ KB, BRE AL TR SPSSI7.0 B SE AL, B P<0.05 4
EZRAAFHIT¥E L,

2.1 S-R AT HL-60 MAe kY 38 8 89 % vh

LI A EE TR P IAA IR B Y 5- R AT,
¥E3% 24 48 72 h [ 490 nm 9ROGHE, SR A, FIRE 5-
FEARRE W] LR R M g e K, BRI a] Mk
B, 4 0.1,0.25.0.5,1.0,2.5.5.0,10.0.25.0.50.0,100.0
p mol/L i) 5~ EZMEF4r AL 2 HL-60 4HfiE 24 .48.72h )5,
1.0 . mol/L K LAt ¥ BE AU AS [ s A SR B 0 R 2R Lb s
BEHER(P<0.05), 7 F—Bfas, REWE TRz
(4 B 8.2 7 (P<0.05), LFHBEE VR EE 3 n , 5— A4t
BIE BRI IR SR (B 1) AREMD H 24 R E e
24.48.72h B9 IC5, M 56.76.5.22.1.78 . mol/L,
22 S5-8ZMAE st HL-60 4984 tn Je iR - d vk

5— FZMF# HL-60 40M0 2 A, T/ M EREER
PALEE 48 h 7, FEE 5- B MW E MBI, BT AT



BEERXFFEH 2010 £2 35 5% 78 (Journal of Chongging Medical University 2010. Vol.35 No.7)

— 983 —

S HFEEIE L B 0.25 wmol/L #H4F,0.5 wmol/L.1p mol/L.
2.5 wmol/L 5— FZ M AL R HL-60 #0 /5 7 T2 20 At bL Bl 5%
XTHRAA L) R PURb R BE 2 SR A LS B2 R (R 1 A 2),
23 5-R 43t HL-60 fmiLe B #6 %0h

ezt B4 ME,0.25 p mol/L.0.5 wmol/L.1 w mol/L.
2.5 wmol/L ¥/ 5- AL AL HL-60 40T 48 h )5, %
% B 2L % 200 B P B0 43 AT 5 X B 2 mR A ) o BE AL IR 9 L 2y
THITEER(P>0.05), HAI 1L G, HILIMZEEIS L, S B4
M, G/M KA MR 3 &, M BHER AR GUS W, BLREE
2 RN X RRBR A A S E B (3R 2 KA 3),

3 3t i
S— FAMIHF (Azacytidine ) B— R HIBELEAZE 2014 ,

Piskala 2507 1964 4F E K& Ml 5- RAMT X HA A HIH)
YERIRI A EA R AIXE LS, Sk B BA IS,

VR B I R S S P2 & BI RS A W) DNA R EHR
FRRIEE G L, FFBEIT R AL R R AT M T e i R R
1971 43 E E L5 B B S0IE W 5- AT RA N
SIS, 1991 £EIESE/NI & 5- AZMEHEH X MDS BER
2, S W RBI AT 8.7, 5~ RALMIE R MDS M &R N
10% , T EMEHN 1%, MIBFBEE 36% , SEREN 4897,
Wi 5- BZMH W B Al FDA AR —FIF DNA
FFEALVERIAYT MDS MBTIE S 2N, Ah, 5~ A2
MHF TR LES caspase—8 Fik , BTG caspase IKEUERE,
o8 o B 22 S 1 20 o 4 L AT AR T MR RO, AT T LA
27 BT 3 X 4o 2 S £ R A P ) SRR, R R 5- ALk
P B P R [ i S P I RS PR B ) R fE R
B HA B BITO, APFFTHIEsE, RRIR B 5- A ety
o B AR 1 L8 40 I 3 LA S B P R T 1, YE R 24 .48.72 ki)
ICs 23814 56.76.5.22.1.78 w mol/L, 3F ELIEAE—E IR (it
BRI 5- BRMTTA ) ISP ER,

£ 1 FEREN 5- REAIFLLE HL-60 WS EIET- B LLH 80
70 T
AR E 5- B
. WEETI RG] P XERALHE) 60
FAHEA —_ ——24h
307 ——48h
pogistssh 8.94 +2.81 Fao t —-—T2h
0.25 p mol/L 9.58 + 4.59 0.263 L0 t
0.5 . mol/L, 20.84 + 8.47 0.031 20
1 . mol/L 30.37  12.04 0.018 10 r
0
2.5 mol/L 51.15 +22.64 0.013 0.1025051 2.5 5 10 25 50 100 /K ( o mol/L)
B 1 FERER 5- EREEFX HL-60 HMHIREE
5 5
s — ’
=3 ) Quad % Gated o 3 N 8{332172 Gated
IR R UL0.85 = 1 e &,;53 UR 20.22
_ ] A R UR 8.61 2 3 Atk LLeo5a
~ = SIS 118359 A= e LR 6.78
2 LR 6.95 = ] : .
> ‘ﬁ&\ R 27
=% I i P M b :
Sl rrvmiirrrterrrmr— & rrnarrer ey
10° 100 10° 10° 10* 10° 100 100 10° 10°
Annexin V FITC Annexin V FITC
A B
= 5
o ] = 3 d % Gated
=21 N S Quad % Gated =7 . Dbz e
] g |oLos2 L UR 53.36
TSy R UR32.95  — < o LL 16.33
= S L LL 49.87 = LR 28.57
- ] S Cdner LR 16.26 = R
"l 21 g
S P i R el —o ;
S [Ttk A v S derrmtre v
1° 100 10°  10° 10* 10° 100 1 10° 10
G Annexin V FITC Annexin V FITC
1 REEHR A 0.25 p mol/L £ ; B. 0.5 w mol/L Zb¥E4H 5 C.1 w mol/L 2bFH2H ;D.2.5 . mol/L #0FHEH )
B2 FEREN S- BEMELIE HL-60 4 48 h SATBTTER
*x2 FRERERS- RARELIE HL-60 AMGHBMEESH
40 R A 5 A o] W 0.25( w mol/L) He B 0.5( wmol/L) W 1( wmol/L) W 2.5(  mol/L)
G, 64.62 £ 11.47 56.09 = 16.52 60.69 = 16.16 68.54 = 18.61 72.84£21.83
G/M # 8.11 £ 0.65 8.53+2.85 8.58 +3.70 10.06 + 5.25 1047 £2.79
S 2570 £ 11.72 27.53 £ 12.78 2591 + 11.66 1857+ 13.16 10.53  1.45




— 984 — BERERKXZFIF 2010 F£5 35 £ 78 (Journal of Chongging Medical University 2010. Vol.35 No.7 )

! Dip G,
Dip G,
Dips
G,:66.06%
G27.59%
8:26.35%

Number
400 600 800

200

A 0 50 100 150 200 250
Channels(FL2-A)

Dip G,
Dip G,

Dips

G:71.32%
G8.12%
$:20.56%

Number
0 100 200 300 400 500 600

50

(=

150 200

1 250
Channels(FL2-A)

Number
€ 0100 200 300 400 500 600

-

100 150 200 250
Channels(FL2-A)

Dip G,
gDip G
Dips
G:69.38%
Gx7.11%
$:2351%

Number
0 100 200 300 400 500

0 50 100 10 200 250
B Channels(FL2-A )
Dip Gy Dip G,
! Dip G, s !D;,'Z G,
Dips g Dins
G.:87.78% .8 G1:91.76%
o
G3.49% & G:3.46%
S:8.73% Eg 5:4.78%
z
81
< 4
E 0 50 100 150 200 250
Channels(FL2-A)

(A. KRALFHAH ;B. 0.25 w mol/L AL BE4H ; C. 0.5 w mol/L 4-F84H ; D. 1 p mol/L 4bFH4H ; E. 2.5 w mol/L AL FFLH )
B3 FRERE 5- BRMELIR HL-60 1B 48 h ;FRIIREE BT

ARSI R I , 5- FaRTT R — Rk B IR M Al f i 2
1,2 ~ 8 pmol/L iF T3 RNA R, 16 . mol/L LA 1 BE T3k
RNA U S DNA 9 #1, H 2 ~ 6 w mol/L FER 8 h, AL
TRARMIEE T 17 4% ~ 69% , KB A IET G, 8,4 5-
RAEMIFHEE N 160 w mol/L AR 12 h, F LR AR SETE B>
>959%1, ANHHFT T TR ARAG I & 3 HL-60 40 MA7E 5-
AEMHEALIE 48 h J5 , RSN T G, ¥, SRR
H—3,

ATEWREEREEMENEERBTOERZAT
IERREE  REERE R R TBRERE N T ERN, #N
5— EIRMUTTE R TR i i) EEALH TTRE R 5- AQEH
EHBOEIRL T DNA of 5 B MR BE B2, AT 40
MU SME AT B0 E . AR R 5- AATRET
PR T BT 8 2 o x Iin TS = A B 1R
R, G T R e 20 B SE B 9 DNA & AUHA(S phase) U9, 7%
TR 5- BAMEEF/E B HL-60 41 i -5 &
I, S 2 AL SRS PR T4 R L BT BRAE S R, R 5
R E PR E Y F R SR TR R,

B2, 5- FZRME AN —FhEL R B AL I, X AR
SRR MR HL-60 MMM E R £ m ey, i
OO 7 S S A R R B T, R R
RO & A W E R R R — , B B bl
ot e 2 A AE FR AL RO IR ABIE ST 4 it — 28 K 5- H 4
X 22 YA BRI RIS IF - R A

2 £ X M|

[1] Michael T M, Johann C B, and Paula M V. Cancer DNA methyla—

tion : Molecular mechanisms and clinical implications[}].Clin.Cancer Res,
2009,15(12): 3927-3937.
[2] Issa J-P J.DNA methylation as a therapeutic target in cancer{J].Clini~
cal Cancer Research,2007,13(6):1634-1637.
[3] Piskala A,Sorm F. 5-Azacytidine,a new highly effective cancer o—
static[J].Experientia, 1964,20(4):202-203.
[4] Glover A B,Leyland J B.Biochemistry of azacytidine:a review [J].
Cancer Treat Rep, 1987,71(10) :959-964.
[5] Kaminskas E,Farrell A, Abraham S, et al. Approval summary: Aza~
cytidine for treatment of myelodysplastic syndrome subtypes[J].Clin Cancer
Res,2005,11(10):3604-3608.
[6] Chitambar C R,Libnoch J A,Matthaeus W G, et al.Evaluation of
continuous infusion low dose 5—azacytidine in the treatment of myelodys—
plastic syndromes{J].Am J Hematol, 1991,37(2): 100-104.
[7] Kaminskas E.FDA drug approval summary : azacytidine (5—azacyti-
dine, vidaza (tm ) Jfor injectable suspension [J].0ncologist,2005,10(3):
176-182.
[8] XUEEEk, ZEZA, AL 5- AAK T AWM BERX AT
TRANMIHUR TG YED. AP E M AULBR 2R, 2007,9(6) : 577-579.
[9] Kang D W,Choi C H,Park J Y,et al.Ciglitazone induces caspase
independent apoptosis through down regulation of xiap and survivin in hu-
man glioma cells{J]. Neurochem Res,2008,33(3):551-561.
[10] Murakami T,Li X, Gong J , et al Induction of apoptosis by 5 azacyti~
dine: drug concentratton—dependent differences in cell cycle specificity[J].
Cancer Res, 1995,55(14):3093-3098.
[T1] Zinzar S,Silverman L R, Richardson E B, et al. Azacytidine plus ve~
rapamil induces the differentiation of a newly characterized biophenotypic
human myeloid B lymphoid leukemia cell line BW-90{]].Leuk Res,
1998,22 (8):677-685.

(FriEsms . AAL)



