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[ Abstract ]
cells and to explore possible mechanisms. Methods

Objective  To investigate the inhibitory effect of curcumin on the proliferation in A549
After A549 cells were treated with different concentra-

tions of curcumin, cell clone formation and proliferation were determined by colony formation assay and MTT
assay, respectively. A549 cells were treated with 20 pwmol/L curcumin for 24 h, 48 h and 72 h, respectively
and the cell cycle was measured by flow cytometry (FCM). mRNA and protein levels of P53, P21, PCNA and
elFAE were detected by RT-PCR and Western blotting. Results ~ A549 cells treated with 20 wmol/L curcumin
showed an arrest of cell cycle at S phase, inhibition of cell proliferation and reduction of clone formation; the
treatment for 24 h resulted in an increased mRNA and protein levels of p53 and p21, which became more
obvious after 48 h and 72 h treatment. In addition, the cells treated with 20 pwmol/L curcumin for 48 h showed
decreased expressions of elF4E and PCNA at mRNA and protein levels, and the decrease became more obvious
after 72 h treatment. Conclusion Curcumin can inhibit clone formation and cell proliferation in A549 cells.
The mechanism may be related to up-regulation of P53 and P21 and down-regulation of PCNA and elF4E.
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2y S FEGRGH] 2 WK MTT DMSO 1y F 36 [ Sigma 24
7] ; Trizol \RT &35 & . PCR mix 2 DNA marker Ilj § TaKaRa 2
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LA P21 Fil ElFde Bog REHTIRN 3 SE[E Santa Cruz 23 F], —H(
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1.2 Fi&%
1.2.1 4% i AS49 4B K5 5% T &% 10% FBS,
100 U/ml FEE 100 png/ml 57 X i) RPMI 1640 582137,
BT 37 C 5% CO, MR LMY M F40 h 5 55, Al i 2 40 )2
T RE A S0 IBON) B800T AE H 4 ff
1.2.2 “PHOEREE RS i 100/4L AS49 R0 T 6 fLARk
A BE9E 24 h A ZE T K 10,20 .30 .40 .50 wmol/L, i & 15 37
2 ~3 J, LA s A R AT L B e R I £ 1R B AR TP A
VRIS A, ) O R T T e R ( > 50 AR o
1.2.3 MTT 5286 LS x10°/fL#%Fh AS49 F 96 fLERH , 5
£ 24 h J5NZEiE % 5.10.15.20.25 30,40 .50 pmol/L 4, [R]
B LA I (DMSO) 21T 1 A58 4, Rl i 4 DI AL, 1557
48 h JEIMAMKEEA S mg/ml {1 MTT 20 wl, 535 4 h )5, 78258
FRd, A 150 pl DMSO, & £5 JRAR 4R % 10 min, i b5 A 7E
490 nm PRALMEE FEAEL D (490) 1o 1R AUk 22 8 R X 2
MISSTE A 3, IS = {1 - [ 52504 D(490) {8 - =5 14
D(490) {8 ]/ [ X BRZH D(490) 1 - %5 441 D(490) fE ] | x 100% ,,
1.2.4 FCM A0 200 300 0 200 e o - %2 LA 1 x10° /L4
fift A549 F 6 fLAR Hh, Hi 5% 24 h JEIMA £ ¥ K 10,20,30,40,
50 wmol/L, 3% HR (DMSO) £, 5555 48 h [ WA 4B ML A 70%
Ve CBEHWE S ml,JR5JE 4 CRE 24 h, 8.0 B, PBS ¥k
2 ¥k, I A AL 7Y BE ( propidium iodide, PT) Yt y% 1 ml, 1k
30 min, FH U =X 40 M6 {000 20 B 5 5. 20 pmol /L 22 ¥ 3R Ak 3
AS49 4 72 h S CAE A, 1 ml PBS 40 i 5 >R A i U 40
L ASCAS 0 240 L P T %8
1.2.5 RT-PCR #; {1l P53 P21 PCNA J elF4E mRNA f3&3i5

LA 1 x 10°/FLeRh A549 F6 LA, 1595 24 h G A% 2%
% 20 pmol/L, %% I8 (DMSO) 41, 5537 24 48 .72 h J5 42 41 iy i
RNA Jf S ety cDNA P34 H I R BL, 2S5 wl PCR 2 pg 7
YIAT 2% BEARHEEE IS LK, Quantity One HE 12 £ 20 7 141
M8, 115548 40 P53/B-actin, P21/B-actin , PCNA/B-actin , elF4E /
B-actin (R KL LR, AHOCHEH SIS LR 1,

&1 RT-PCREF3|#HFF

HN 5191(5'=3") PR B
P53 i ATGAACCGCCGACCTATC 310 bp
I TGGGCAATCCTTTAACTCTAA
P21 i GCACTCAGAGGAGGCGCCATGTCA 334 bp
TiiF CTGTCCCCTGCAGCAGAGCAGGT
PCNA 3 GACACATACCGCTGCGATCG 307 bp
T TCACCACAGCATCTCCAATAT
ElF4e 3iF ACGGAATCTAATCAGGAC 244 bp
i CCCACATAGGCAATAC
B-actin ¥i# GTCCTGTGGCATCCACGAAAC 500 bp

i GCTCCAACCGACTGCTGTCA

1.2.6 Western blot %] P53 P21 \PCNA J% elF4E & 4335

1 x 10%/em® 2R AS49 FREFFI P, B5 5% 24 h 5 A
20 pmol/L FZHFR , BEX (DMSO) 20 , 1577 24 48 72 h J5 42K
HEE LR E RSN, 12% SDS-PAGE 4y g 1, ¥ K5
5% Wifg 4B 1 h, —$HL[ PS3 (1:400) ;P21(1:250) ; PCNA
(1:250) ;elFAE (1:250) 14 C % 5372, TBST ¥, — 4l 1l
FPH(1:1000) 5 =P/ (1: 1 .000) JZERFFF 2 h, TBST
Vel ECL & Y657 {55, Quantity One 4k {4: ChemiDOCXRS j§ %
R YR A K4, B 4 4 P53/B-actin, P21/B-actin, PCNA/B-
actin ,elF4E/ B-actin YK HLIE,
1.3 “itso

Bl Ll x £ FoR, R ] SPSS 18. 0 BAFAT A R gt ity
My J7 255 PR SR 0 ¢ AR

2 HR

2.1 F3HFX AS49 LT R AT oh

L FACE AS49 4008 16 d J5, PAST TR BT o M 4
Ri7R:20,30,40,50 pmol/L 3 3 3 41 4 & 2 UKL 70 il
(51.33 £5.13) . (25.33 £5.51) . (16.33 £3.06) ,(7.33 =
1.53) , 5% BB (DMSO) 41 (103.33 +9.07) HH Bl i /> (P <
0.05), WK1,
2.2 E#HE st A549 3gIH 69 R vh

LW VERT AS49 i1 48 h )5, MTT LAk s SC 54
D(490) i Pl 22 2 Z VR B A 3G T 06, =10 pumol/L 2 H R4
D(490) {HEXF B (DMSO) 21 1 ZREAR (P <0. 05,58 2) . 4&/R
10 ~50 pmol/ 1 ZEHE EAE M A549 4iifits 48 h j, %t A549 41 i
M mE B W AR, LR M N AR G R

K2 EEFZEMEAASMI AR B hEMITLER (n=5,x%s)
15 D(490) ff

XFHE(DMSO) 2 0.88 +0.04
ZER (pumol/L)
5 0.84 +0.07
10 0.77 +0.072
15 0.66 +0. 05"
20 0.45 +0.06"
25 0.14 +0.08"
30 0.08 +0. 02"
40 0.06 +0. 02"
50 0.06 +0.03"

a:P<0.05, b:P<0.01, 538 (DMSO) £tk 3%

2.3 FEZ 5 A549 fmpe B A Ae b I A T F G h

20 pmol/L T ZAbFE A549 24 48 72 h Ji5 ,'S B4 M T o
FAM A4 (30.31 £3.05) % (34.47 £2.07) % . (39.03 =
1.41)% , 5% BR(DMSO ) 20 (21. 18 +3.16) % L& m, 2% 5
AHEIFE L (P <0.05, [ 2) o A 5250 6 W58 5] 22 50K X
AS49 2 S JBH HiF BE [R] (Y AE K, AS49 4R S I T o i 43
FUZE TGN, LA 0 35 1 B )-S5 B OG R

20 pmol/L i FKALF AS49 4 72 h Ji7, % H R 414N
PR LA (2.23 £0.48) % , 5% IR (DMSO) 41(2. 19 =
0.65) % i, 225 LG it 2 m (P >0.05,83) ,
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Annexin-V Annexin-V
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IR B HR (DMSO) 4 22 R B G it L (P <0.05, & 4,
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M: 474 (DL500) ;1: 24+ 8 (DMSO) ;2:20 pmol/L %35 % 24 h;
3.20 wmol/L £ 3% % 48 h;4:20 umol/L % 3% % 72 h; A;RT-
PCR #ml 4 R ;B: ¥ 2 F 45 #7
2t 18 (DMSO) rt3x
E4 Z=FEZEXT AS49 HBh P53 P21 . PCNA 1 elF4eE mRNA
E3e:0p- |

a;:P<0.05, b:P<0.01,5
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)
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[ OPS3 @P21 B PCNA W elF4E

20 51
1.5+ 8 (DMSO) ;2: 20 pmol/L £ % 24 h;3: 20 wmol/L %% %
48 h;4: 20 wmol/L £ % 72 h; A; Western blot #& M #5 % ;B ¥ &
oM a:P<0.05, b: P<0.01,%5 %8 (DMSO) rb#k
5 EEBEX AS49 Ak P53 P21 PCNA 70 eIF4E EH
E3e:0p-Al

JE RO I, FE B W] S v HESSON ARG R,
[ A SN 2 2 A B e 5 AR I 2 M B e —
IR TR SR IE R B AT RSB,
WREANFENATFRIK ALRWEEF] 20 wmol/L
LHR 5T AS49 AN B AE S 1, HLBE I E] i) 2
K S WP A A2 15 2, 5 BEAE AT ST 45 R AR —

U A, ARSI R R B 20 wmol/L % # & 5 X}
HE(DMSO) 4H Fr 4 % AS49 4008 T R A 52 W L4811

HFAE ) P53 2 9 200 PR A0 ) R g e
BEPHTE p21 \GADDAS MDM2 217 JL [H (1 3 3k , 76 40 g
W OE . B ENIES B T PS3 1Kk
FENE A R L, AL SR B R,20 pmol/L
L EMER] A549 400 24 h BPAT 8 PS3 mRNA FI%E
F923% K-, 5 Choudhuri 25" [y BIF 5% 25 SR 3 A —
o P21 JEINE PS3 B R 3E N, Hegi i iy p21 ™t
B — Pl ELA T2 S S T ) 200 A JE S 1 2
M, T S54n B EA CyclinD | CyclinE ,CDK2 gk o
SEHEIMRIAE P BT 40 8 4, ARSI 45 R
20 wmol/L 2K K VER] A549 4l 48 h B A] i P21
mRNA FIZE 1 £ K 197K T, 55 Choi " [ ff 5t 45
FAR—3, PCNA JE40 L DNA & 5T b 75 1 — Fh 2
FII, A] 5 P21 454 50 DNA {4 5, He ik K]
B R e R A B S e R RS g R
71,20 pmol/L 2 ZVE ] A549 411 jiid 48 h B n] R i
PCNA mRNA FIE [ FREKF-,

elFAE J2& F A% 200 it R0 135 A 1y 0 9 4 1 A% 00 S 4
AR S mRNA 5/ 5625, IEW AL, 4l h
(1) eIFAE 7K AT HAIG, 76 25 1 5T RH 3  fy aod 7 v ke
BRAEVET  BFSEIESE elFAE I PRI 75 (4 i 16 14 fY
KL AL 323k, elFAE [y 3k 3536 AT e 5
HfnsE 55 mRNAs” (1 BH13E , o 42 il 290 it J 300 1) S At
AN IS E B8] b 8 T A 40 SR S 9 A, e n] 8
A, Rong 257 WS¢ & BLARNE 7 25 eIFAE % 2%
WlR 1L 1Y elF4E 4% & 7 [ (elF4E binding proteins,
4E-BPs) (PRI . PS3 B0 AT fd 4E-BPs 52
LT elFAE 454 7 35 eIFAE Jf /™ o ASCghss
F IR ,20 wmol/L 254 Z 4 A549 4Hifif148 h Bin] |
& eIlFAE mRNA FIEE H 1 £k K. ARELRIEL O
LR R A Wik A549 i Hh elFAE JEH it 3k ; @2
RN} A549 4 P53 P21 . PCNA Fil elF4E KX 3
KB RZ I ELA S P B TR AR OC 2R o

25 b, ARWESE Z I 20 pmol /L 228 2 AT I >
AS49 [ RA T T RN 8 40 i BELVAE 2 S 309 3 1 40 i
Hags , HAEFALHI AT e _E 3R P53 R P21 FE R Rk
K, i PCNA 1 elF4E 3 A (1% 35 15 K F, 8 3h
P53/P21/PCNA/eIFAE {3238 B 1 G006 3 1A %
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