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5-ga-2-B AR i B MGMT 3k
LY R T e g Y AL
(A rgs ¢

2" THe WEs e T HeE
(1. ZBERI K2 B A S ERE, A IE 230001 52. Z4UE BAE A5 ;3. MR RE S5 EFRIRIT ZHE EATRE)

[(HZE] B R S-AL£2-MAMHF(5-Aza-dC) 5 5T 4 5-F %5 5k & %4 8 (5-FU + PTX)
N B K B, 3 5-Aza-dC R Y ALE . IR B A F B 4 M Ak MKN-AS, o 0 xd B4
5-Aza-dC41 5-FU + PTX 41 #1 5-Aza-dC +5-FU + PTX 41, F| Jfl CCK-8 g Jf1 3 78 A% X A & L o\ 40 o R A 0 - 41
25 i, W 4 78 0 B T UL, A Bl RT-PCR #n Western blot 77 3% 4~ B 40 1 & 41 B 7% 40 . 9 MGMT 3 [/ mRNA 5 & &
Fik, R BT & B cleaved caspase-3 %Kk, LR  5-Aza-dC K 5-FU Bt & &4 B 24 7 7 4] MKN-45 21 f, o 4
¥,48 h 4w E E 0 A (71.60 £5.77,57.00 £6.09) % , 5 5-FU + PTX 41 b8, Z B B G R EH B
(42.85+2.29)% ,P =0.02;5-Aza-dC R 5-FU B & %A B A0 - F [ (7.33 £0.34)% ,(13.06 = 1.67) % |
BT & cleaved caspase-3 K F[(43.00 +4.00)% ,(45.67 +4.50)% | ¥ hn, Z e & R 4B =%
[(17.31 £1.05)% ] #¢ cleaved caspase-3 A& F [(174. 67 £6.50)% | Wk *x E g, 5 B 4% % E
MGMT mRNAF1 & 4 £k B[ (23.10 £2.15)% . (10.47 +1.39) % ] b % ,5-Aza-dC 2 48 4 32 6y MKN-45 45 48
MGMT # H mRNA(56 £5.57)% R & B F %k AT (20.33 £5.50) % HF 5, Z 5B F 2541 MGMT A B E &
i B[ (75.67 £6.50)% , (174.67 £6.50)% | ,P <0.001, 7 5S-FU Bt A S M BA R K ANRE T 1, &it
5-Aza-dCH LA N B M0 £ K, 8 5197 54 5-FU Fo KA BBk 6 b Bl e 0B A0 B m o |
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5-Aza-2’'-deoxycitydine enhances the anti-tumor effect of 5-FU combined paclitaxel against gastric cancer
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[ Abstract] Objective To explore the potential effects of 5-Aza-2’-deoxycitydine (5-Aza-dC) ,5-FU combined
Paclitaxel (PTX) for the treatment of patients with gastric cancer and its mechanism. Methods The inhibitory effects
of 5-Aza-dC and/or 5-FU combined PTX on MKN-45 cell proliferation were assayed by using CCK-8 kit. The apoptosis
of MKN-45 cell was determined by Annexin V-FITC/PI staining method. MGMT mRNA in viiro was determined by RT-
PCR,and the cleaved caspase-3 and MGMT protein expression were detected by western blotting. Results  The cell
growth of human gastric carcinoma cell line MKN-45 was significantly inhibited by 5-Aza-dC(71.60 +5.77 )% or 5-FU
combined PTX (57.00 £6.09) % ,the combination of 5-Aza-dC and 5-FU + PTX(42.85 £2.29) % resulted in a better
inhibition. Compared with the control group,5-Aza-dC and 5-FU combined PTX group induced the apoptosis of MKN-45
cells[ (7.33 £0.34)% ,(13.06 £1.67) % ] ,with the apoptotic rate significantly higher in the combination group than
that in single drug treatment group(17.31 £1.05) % ,as well as indicated in cleaved caspase-3 protein expression. Ex-
posure of MKN-45cell to 5-Aza-dC alone resulted in a significant increase in the expression levels of MGMT mRNA and
protein[ (56.00 £5.57) % ,(20.33 £5.50) % ] ,and the effects were consequently more pronounced in the combined
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group| (75.67 £6.50)% ,(174.67 +6.50)% | ,P <0.001. Conclusion 5-Aza-dC can inhibit cell proliferation and

induce apoptosis in human gastric carcinoma. Moreover,5-Aza-dC combined with 5-FU and PTX is more efficient than

either 5-Aza-dC or 5-FU combined PTX alone.
[ Key words |

BT et FURAE JE TR UL R A 56 2
At REREESAER, BEXTEEE AN
EBIIREAET - E N 15  REFE L M JLAE T, B
PRBITRORA T 0GE , (H R 25 bR 2 =i 25 1) & 2R
(MDR) , % S8 5 %8 FLAI AT T 25 AN PR EIUER, S 4F
HAERART 20% , KT 28 I HAT Z A 80036
7B OB R SRR ), R s (A R
W], DNA HT AL 5% 3% il ( DNMTS ) BT 38 48 56 [ (19 5%
SR, T B R L IR SRR UUER, ke Rk H T o i A
I, 5-Aza-dC 1 hg F 53 e 25 14 PR 32 5 5 Tt 400 o
A, EA ZHFEUESE 5-Aza-dC AT 25 H AL T
T T ST e 4 B 2 4 B R 5k
FEEE g FL R 4 MMR \RUNX3 | CHFR 4§ 1) 3 3k %
YIARSE S B SRR SR MG PRATFTE f AR A
5-Aza-dC (DAC) C &8 i T £ dh A2 il 45 2R
(FDA) fIAIE, I TG Y7 38 1M &R 48 0 B PR i , (5
5-Aza-dC XF SRR S 5L 54097 25 Z A1 ¢
#, HRTH AL TOIPARE B BRI, A 53 1 B A
M) 5-Aza-dC 5L G407 I 58 S-S IR WS IE (5-Fu) Al
SRS N, 259 Z B A EAE T, ARk B
FE AT PR AL AR
1 #MRl5A*

L1 F800 Bkt

L11 bk BBk K2y N W 98 40 bk
MKN-45 241 i) 3 At 5t g i1 58 B, e 24 10355 Fn 3%
R (RPMI1640) 14 T Gibeo 723w, iR 25 H 1 . 5-980
PRUEVEFNEIZ I 50 B B3 = K B AR T
e Kb R LA PR A F] L, 5-Aza-dC 1 T Sigma
NS

112 ZuffsfsE S g Toakn) 20 i o 52 0 )
& (CCK-8) W { I M4k A BR 2\ H] , Annexin-
V. Pl 8L T Sigma 23 H]

1.1.3 G RNA (48 HL RT-PCR S A% H Uk a5
Trizol J 135 % %387 & W H Invitrogen /A H], Olig-
dT18 .dNTPmix (10mM) il Taq DNA %48l F -
M LAY TRARAF, B-actin BT 4):5 -
TGTGATGGTGGGTATGGGTCA-3" , F g5 9.5 -
TTAATGTCACGCACGATTTCC-3’ ;MGMT EJiF5| 4.

Stomach neoplasms ; Fluorouracil ; Taxoids ; Deoxycytosine nucleotides ; Drug interactions

5’ -TGAATGCCTATTTCCACC-3’ , F 5|4y .5  -CT-
TCCATAACACCTGTCT-3" ¥y Bl T A T2
ARAFG . BRHE 6 x AR il Ak L 5E
(EB) Fi1 100 bp DNA ladder 435I/l H Spanish /2] .
KT TARA R W) Amresco 23 ) Fll Fermen-
tas 23]

1.4 SV 4R IR 2R 5 00922 B e H Yk RS
RF AT YL s T i Marker 1 Western-blot/PI
B Sl Al N /AT I LT 571 AN T 2 7t 1
Pk | anti-MGMT 4K & anti-B-actin $p 14 14 Iy F
Santa Cruz /) , anti-cleaved caspase-3 Hi{& H Cell
signaling /] .

1.2 Serik

L2.1 259 Be il 40 i 3% % 2 b 3 %
5-Aza-dCH DMSO %5 i 1mg/mL I 1E W, 43 7]
5 5-FU k& 542 B B o Ak B 40 B 52 56 70
417 (1) X BE41 (1640 BEFRE) 5 (2) 5-Aza-dC 4
(10 pM) , 1555 72 h;(3)5-FU(15 mg/L) + PTX (0.
1 uM) 4, 5555 24 h; (4)5-Aza-dC (10 wM) +5-FU
(15 mg/L) + PTX(0.1 uM) 4],5-Aza-dC 4L3 48 h
JE%T 5-FU FI PTX 4kE5557 24 ho I3 B M 20 i
R mRNA FIEH .

1.2.2 MTT 5285 ARAL TR B K B Y MKN 45,
TEOHA A A 1 x 10"/mL, 2580 96 FLAR , 200
pl/ AL, SE80 o 4 21 (1) X RRZE (1640 i3 4E) 5 (2)
5-Aza-dCZH (10 uM) ;(3)5-FU(15 mg/L) + PTX (0. 1
puM) ; (4)5-Aza-dC(10 pM) + 5-FU(15 mg/L) +PTX
(0.1 pM) ,B'E 3 DAE U BERE L, B 5% 72 h, 15
HI 3 AR AL, 31T 24 h 48 h Je 72 h ] g A IR
1, BEALIA 10 L (Y CCK-8 i), i 1 b, )
FE OD5 , TR A AN AE R AN A (IR) IR (% ) =1

- (SEIR A - S AL AE) /(KR A ff -2
HfL A {H) x100% .
1.2.3  4UAEPRT- AT e Ab T Bk K

MKN45 - HOF 3 e Bl 1 x 10°/mL, 35 T 6
Ltk ,3 mL/ AL, Se55 53 2H Rl Ay, Fhd5 5% 48 b j i ]
NG EDTA WG AL, WA, HH FH 4 CHid
() PBS VR4 40 L 2 ¥k (1500 t/min, B0 5 min) |, I
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B BE R 1 x 10°/mL, {f fj 200 wL A9 Binding
buffer T2, F4 , B4 WA S wL i Annexin V,
FRECIFE 30 min, B INA SpL 10 mg/mL ¥
PI, 25, 5%, %5 10 min, {# F] BD FACSCanto™ II
Flow Cytometer i 40 fd A A , Winmdi2. 8 k{443
B 52 3 2540

1.2.4 RT-PCR [ % fdi Ff] TRIzol a5 £ 42 B 42
RNA, Z JG i T 5% 58,2 wg 8 RNA 20 wL [ )
K& . DL cDNA FE RN, 3 Q0 F SO 45 A A T4
.95 °C,3 min; (95 °C,30 s;56 °C,30 s;72°C,30
s) , H A 30 MEER, 72 °C & 10 min, P17
VKA, T UVI BB & 58 #3847 411 B] | Quantity
One 33t EA

1.2.5 Western-blot MKN-45 4 g 4320 [7) 8 7= 52
55, AL FE 6 h, U 45 2 4l U #¢ Western-blot/ Pl 4
FRIBT A PRI 1, SR AT BCA 2 1 9 B2 0 7 1200) 2
e & E kB, B EHEEN 4 pg, H 10%
SDS-PAGEHE & HL UK , 5% B, EH A, i A —4t (1: 1000
Fikg) ;4 CWEE , 1%, TBST #EE PVDF 27 min x
5 UG ZHOR B (1:2000) 37 CHER 1 h,
TBST #{% PVDF i 7 min x5 ¥, HnABRAR i 48 1k
Yyl , HRP-ECL & GiLBE , fi H] Image J BEME K4
SOBLIEN W T

1.3 GEitseab s SR SPSS13. 0 A r4iit
B, BT 5 DL & £ s RoR, £ 2l 18] 22 50 O 22 90
Mro P<0.05 JZEm A5t L,

2 #R

2.1  5-Aza-dC BE 4 5-FU + PTX %f 98 40 My
MKN-45 3855 55 m  5-Aza-dC 5-FU + PTX Bt
BRI G AL BE MKN45 4 fifd 24 h 48 h 172 h J5, 44
LK 5 3432 A ] 5 5 ERoh R 24 LA 6 T 24 4 4
JaBE B 5 (P < 0. 05) ;5-Aza-dC 5 5-FU + PTX X%}
MKN-45 24 i % 400 1] A7 A B 1) — 5] 2 A0 1k

5-Aza-dC 5-FU FIEAZEEHC A (50 pM 5-Aza-dC +
75mg/L 5-FU +0.5uM PTX) £b35 72 h, JUAETE i
%, 4(20.95 +5.86)% . 4b34 48 h 5, 5XTHAAL L
B, 2GS AT i A0 i A K (5-Aza-dC 4 P =0.01,
5-FU + PTX 41 P =0.01) , 5 5-FU + PTX 4 Fb#%, =24
A FHZG L AN il VE BB & (P = 0. 02) , R Rk
JEE 25200 MKN-45 4i it () 390 o 56 B 4. (P = 0. 03 ),
e ey v B FH 245 4 4 A7 15 %224 (20,95 +5.86) % , 1)
HIFERE (P =0.04) , WK1,

2.2 5-Aza-dC Bt 4 5-FU + PTX X} % 40
MKN4SJET- R0 fdif 5-Aza-dC J% 5-FU + PTX
ALFE 48 h 5, MKN-4S 40 TR0 5k (7.33 =
0.34)% 1 (13.06 + 1. 67)% , = 2556 & kb ¥ 41
MKN-45 I T-%(17.31 £1.05) % , PR & 45
XTHRZH(1.43 £0.16)% WL, ZRAHITEE X
(P<0.05,K 1), Western blot Jy 1= £ 1 ¢ 21 JIEZ 11
cleaved caspase-3 {5 ik, LA B-actin ) K EH NS
18, 5-Aza-dC 41 K (43 + 4)%, 5-FU + PTX 4
(45.67 + 4. 50)% , 5-Aza-dC + 5-FU + PTX 4]
(174.67 £6.50) % , 5XTHR2H (23.33 +1.53) % Lt
5, 254 cleaved caspase-3 By AT+, H =248k
A AL B THE B (P <0.05, 8 2) . 55X
oA, L 2 8 T A F B 9 MKN-45 21 i g8 T,
I H = 250G IR TR0 i T A AR FRAL, IR 2,
2.3 5-Aza-dC Bt 4 5-FU fl PTX X B % 40 g
MKN45MGMT 3 [H ik 0520 F) ] 5-Aza-dC .
5-FU + PTX Al ul B A b #8 MKN-45 40 Jid J5 , A6 i
MEEEE MGMT mRNA FlEE 14535, LA B-actin [
JE(E R 2 B8, 45 41 335 7K F- 43 90 by, 5-Aza-dC 4]
(56.00 £5.57) % 5-FU + PTX 41(25.00 £2.00) % .
5-Aza-dC +5-FU + PTXZ(75.67 +6.50) % i5-Aza-dC
40(20.33 +5.50) % .5-FU + PTX 41 (14. 00 +
2.00) % .5-Aza-dC +5-FU + PTX 4] (174.67 =+

R1 5-Aza-dCBCE 5-FU + PTX X} B 40 MKN-45 B85 A R2 0 (x £5)

MKN-45 4 A7 75 5 (FE a5y, % )

MKN-45 21 i A7 106 5 (FE e B2 4, % )

A 24 h 48 h 72 h I I |
Control 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
5-Aza-dC 86.95+2.73 71.60+£5.77 60.30+6.87 78.10+9.72 60.30+6.87 44.97 £3.44
5-FU + PTX 71.57£4.18 57.00£6.09 47.95+6.70 59.50+7.93 47.95+6.70 32.00+5.24
5-Aza-dC +5-FU + PTX 64.26 +4.98  42.85+2.29 29.40+3.62 52.10+8.31 29.40+3.62 20.95+5.86

1 :5-Aza-dC } 5-FU + PTX Zp5E =g E R T 0 I, 435042 2.10 .50 wmol/L,3.15.75 mg/L F10.02.0.1.0.5
wmol/ L, Bt [a) 46 14 43 531 16 % Hh TRk BE RN 10 wmol/L 15 mg/L F10. 1 wmol/L
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5-FU+PTX4  5-Aza-dC+5-FU+PTX#1L

0.08 0.19

T
2.16 1027 | 1.88 11.95

| B s
A

T3
FTC-A

AnnexinV

1 5-Aza-dC BB 4 5-FU Al PTX X 5 MKN-45 38 7207 240 e 1

MKN-454112

cleaved caspase 3
Bt g S -

125 X IR 52:5-Aza-dC 41 ;3:5-FU + PTX 4;4.5-Aza-dC +
5FU + PTX 4 ; Apoptosis = early apoptotic + late apoptotic
2 5-Aza-dC BB G 5-FU R PTX 36001 B ¥
MKN-45 i i 17-8  cleaved caspase-3 [125 4 it E[1 325 [

F2 5-Aza-dC MRS 5-FU F1 PTX X & J MKN-45
AT M cleaved caspase-3 FIRIFEM (X £5,% )

1 MKN-45 4iiffi  cleaved caspase-3

IS {=ESIN
X H 41 1.43£0.16  23.33£1.53
5-Aza-dC 4] 7.33£0.34 43.00 £4.00
5-FU +PTX 41 13.06 +1.67 45.67 £4.50
5-Aza-dC +5-FU + PTX 4] 17.31 £1.05  174.67 £6.50

T 24N G U T 0 5 % R A e TR B P <
0.001;%5 5-FU + PTX 4 tb 42, = 255k & i MKN-45 20 Jd i) 98 12 I
cleaved caspase-3 )ik (P <0.001,P =0.030)

6.50) % ,S5X%HE41(23.10 £2.15) % J% (10.47 +
1.39) % M5 ,5-Aza-dC 4 #19E K: P MGMT mRNA
M EZA I BT (P <0.05) i 5-FU + PTX
HIA W] AL, HE A 5-Aza-dC Z 5, MGMT 3%
K TR (P <0.05,813,%3)
3 iFig

5-Fu BRGS0 A2 B2 I AF R IG T B B A 3K
MIACST 5 %8 o 5-FU Bl o= 58 i) = o fig 15 b e
7 56 B, He v B AR T Y TP il R A S5 A rh 3R
IR T IEE S, JUH RN T A U = A IX
TEYET @, BT LA 5-FU A MRE B R 7E FH DL Bk
IEH AR/ e s R — P
TS 25 , 0t Al {4 e P PO R E TSR, Bl 4
A 2253 2452 BH., AT A 250400 i g 4 B 7 A

MKN-4540[ZmRNA

1 2 3 4
M

B —actin

MKN-454Jfi % 1

1 2 3 4

v

1:25 (AR IR 52 :5-Aza-dC 4 ;3 :5-FU + PTX 4 ;4 :5-Aza-dC +5-
FU + PTX 4
B3 5-Aza-dC HjhuiE A 5-FU F1 PTX X
i MKN-45 4iififs MGMT 33K i 8 [ JoT B b 1]

£ 3 5-Aza-dC RSB A 5-FU f1 PTX Xt & 9
MKN-45 4l MGMT i [H F2 3k R0 (X +5,% )

MKN-45 Zjfi  MKN-45 4

43 MGMT mRNA  MGMT FEH
T HRZH 23.10+2.15 10.47 +1.39
5-Aza-dC 4 56.00 +5.57 20.33 +5.50
5-FU + PTX 41 25.00 +£2.00 14.00 +2.00

5-Aza-dC +5-FU + PTX 4]
s 5 0 R4 H#85, 5-Aza-dC 4] MKN-45 21 i) mRNA
FIE B 55 (P =0.010,P =0.040) ;5 5-FU + PTX fiZ4
Lb#, =25 B MKN-45 21 mRNA FIZE 1) 3Rk o
(P<0.001,P <0.001)

K, H T B 25 Y5 4E AL A [, SR B A
w3t HE Sasagawa e L0) e S R A E 82, 5-FU
AR AR S A R0 SR A2 B I 1 I B e VE T v T
PR T SR TR I DR 1o P, 5 - 980 bR 1 W 1
R WA T R, Kb AkyT 5 DNA $i £
(DNA damage ) S B i) b Jid it 245 4 32 32 J (R
MGMT ( O°-FH 5 5 IG5 -DNA FSE5E RS il ) 2 A 2K H
W 1 B E——Fh DNA B 52, BEAS 16 52 befk

75.67 £6.50 174.67 £6.50
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R A B , )2 A AE T LR A5 il I 4141

AR, B A0 A PR T, IR B B R 5

VFZ IR A S O L5 IR i 24 (1 7 1 2 )

FHE S S-SR 22 SR M 1 Ay R il 4 o

FR, AT AT g 25 PR AR A A0 22 M0k ) 9 5 I

3%, I RUNX3 ,CHFR 4§ % 5 HC 08 1

1,111 5-Aza-dC HEE L GEATT 258 (9 i PR 7 280 S A

JAPLHIEA FEPRAG S o SETFA0IY R 2 1 7 A B

H1 DNA $53 05 S 2 5 L , A58 8 4% 5-Aza-dC B 5

g Ak y7 I %8 5-FU FI5E 2 B T W8 i 40 Ml

MKN-45 kil MGMT K& i)k 1 00 . 45 5R & BE,

5-Aza-dC FpH N FHBESE = MGMT mRNA FIEE 11

ik B 5-FU K PTX J§ MGMT mRNA F1#&E EH /Y

FIRIKF T SN B i ; CCK-8 526 it > A I 45

R PAESE T 5-Aza-dC Bk G 5-FU FEEAZ B W]

DA 75 987 200 e ) 84 B A O o LU o, R e

YER, Z 245 & S5 B B i, 1 cleaved caspase-3

EPATANNR I TRV H , Western blot Z5 142

7 5-Aza-dC AT LA RS T 7 98 5-FU B A2 A

AN R

25 LR, — 5T ,5-Aza-dC AT LA 5 B

2006 3 T A ) 200 494 B R PR A I o — T

i1, 7E 5-Aza-dC Bk G 5-FU FISEAZBERL N, 2B

A S 64 DI RIE AR A58, Ay 89 el PR 9 7 T 7 SR Y
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