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[ Abstract ]
human leukemia cell line K562 cells. Method: K562 cells were treated with different concentrations of lycopene
(0, 20, 40, 60 wmol LY.
Annexin V/PI double staining method. The expressions of Bel-2 and Caspase-3 were determined using RT-PCR and

Objective: To investigate the induced apoptotic effects and its mechanism of lycopene on

Cell proliferation in K562 was observed by MTT. Cell apoptosis was inspected by

Western blot. Result; MTT and Annexin V/PI showed that the rates of proliferation inhibition and apoptosis were
positively associated with the concentrations of lycopene (P <0.05). RT-PCR and Western blot indicated that the
expression of Bel-2 gene decreased negatively, but the expression of Caspase-3 gene decreased positively associated
with concentration of lycopene (P <0.05). Conclusion: Lycopene could induce the apoptosis of K562 cells,
which may be associated with lowering expressions of Bcl-2 and enhancing caspase-3 activity.
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BH 1 27 e B I8 2% g 1t 9 Rk 2 416
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513948 ) MTT (db  REE R A |l M5
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WU 4 A, it 45 HB0205 ) | L-4% 24 Wik i ( 36
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o1 | AN O = I ol S A/ I =3
15596026 ) , 3% %% 5 ik 77 & ( 35 B MBI A &), #it 5
00016296) , RIPA 24 fif W (= K A= W R 0 58
JT,4it45 PO013B) , BCA 2 11 ¥ B il o 3 ) & (34
= KAY A FE I, 45 PO011) ,ECL & Y6 iR 7
& (BB RAEYHE AT, it5 P0018) ,Bel-2 —
Pt (35 [ Sigma 24 A, b5 MO014) | 2 e & 2 K 4
MR 5 11 B -3 ( Caspase-3) —$T (3£ [H Sigma 23 ],
5 J1107) , =90 (B = KA H ARG, #it5
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1.3 {Ug% 2406-2 A CO, ¥5 346 ( 3£ H Forma 2\
A]) ,SW-CJ-2F U 5 TAFE & (b B 90 0 2 s R
b2 7)), Anthos 2010 AU AR (S5 E@H A ) ,
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Doc B EEIE 18 & 4t ( 35 [ Masfeygecmidend A #] ),
BJRY26-RY DY-S3 A H1 Pk AL (Jb 5t B AL AR ),
BL3-DYCP-31 RUHL yk A8 (bt B AR ) ,JY-2Y3
R R i (36 8 Bio-Rad A H]) o
2 Hik
2.1 K562 4iffiEs: A2 RS2 % K562 41
LA TCRAE FH 25 1 #2 R0 S AR B B0 10% K
TG T AR 4 1 v RPMI 1640 55 32 36, & 5% CO,,
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TR RE 37 CHE M P AT 5% 5 2 d i
1%,
2.2 MTT gAG 0 48 A 3 A 4 i %8 X 8 A K0
K562 4fi ffg #22h T 96 fL Ak (f L B AR 200 pl),
TN 2 B S AN [ W 1 3 i 21 % (0,20, 40,
60 wmol - L™ ") fEF] T K562 Zifits 24 h,i% 0 wmol - L~
Yy %5 (4,20 pmol - L' i 41 3 O Lyl 41,
40 pmol - L' H/HLL £ M Ly2 4,60 pmol - L™" % i
RN Ly3 4, HH%3 NEfL. 37 C,5%CO,, i
FIE R T 4k 15 5% % 24 ,48,72 h J5 B 96 FLAR,
FEFLIN MTT(5 gL ) ¥ 20 L, 15 9246 b 4k 8215 5%
4 hJ5,1500 remin "0 6 min, 7 B3, BILA
150 WL DMSO, #5645 % 10 min i 45 & %64 % T
DMSO, M 5E % FL7E 570 nm P AL TG (A) %
NS N R

AL A2 = [1 = A gy s /Ay ] X 100%
2.3 Annexin V/PIBUYL €8 3 46 A [6) 4k B (0,20,
40,60 wmol - L™") 4L & T #l F K562 40 Jiig ¥4 1=
RN M A Annexin V-FITC F1 PI, {# H
LU B 4y 91 50,100 mg- L1, 3 28 41 i A 38 & i
Kol 488 nm , 78 XUAR 1 30 20 40 A3 S 1B L )
TR A O w1 3 i AR 1
(AnnexinV-FITC ™ ,PI") , B - 40 il ( AnnexinV ~
FITC*, PL™ ), W ] 8 T 41 M ( AnnexinV ~ FITC ",
PI") , SR HE40 1 ( AnnexinV ~ FITC ™ ,P1" )4 $,

BT = LA 0 TR+ 0 2 T R
2.4 RT-PCR & Il K562 4H i Bel-2, Caspase-3
mRNA #3528 RNA $2H. FH TRIzol iR 7 43 Hll
PLEURE 3% 48 h J5 0 K562 41 L 1Y i RNA, Ji 4 2
RNA JREWRBE N 1 gL', 4% MBI i % 5% 38 571 £
W& B cDNA fE 2 PCR # jit, # 17 PCR ¥ 34,
Bel-2 8] ¥ I i 5'-GGAGGATTGTGGCCTTCTTTG-
3", Fi# 5-GCAGGCATGTTGACTTCACTT-3", 1 - Bk
302 bp; Caspase-3 5| #: I Jif 5'-ATGTCGATGAG-
CAAACCTCAGGGAA-3', F i# 5'-ACACGCCAT-
GTCATCATCAACACCAC-3', ¥ 1 B Bt 395 bp;
GAPDH W £ 8| ¥): I WiF 5'-AGAAGGCTGGGGC-
TCATTTG-3", F i 5'-AGGGGCCATCCACAGTCTTC-
3,914 R Bt 266 bp, PCR G2 %1:94 C T 5
min,94 C A5 M 45 5,58 CiR k 30 s(Bcl-2),63 CiE
'k 45 s(Caspase-3),52.5 CiE k 45 s(GAPDH) ,72
CHE MR 1 min, 32 A9 %, % ik PCR 7= ¥ i 17
1. 2% By e W 68 B FEL VK, SR 5 B I 1S 3R B WL 5 47
MrW % B, 5 GAPDH () JK B 22 L ) Bf mRNA iy
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FAX 23k K, 3F 1 Quantiy One 4.5.2 431 H (9 %
B R B

2.5 Western blot A5l K562 ZH g Bel-2, Caspase-3
WA K I A0 M, 4% 40 M LU R 1 x 10°/L
AT 96 LAk, T 37 C,5% CO, A 5% 48 h )5
WA AN, PP I 1 x PBS YRV A0 2 Ik,
Hi2 1 x 107 2Hf1/200 L 2L i 14 HG 910, A T304 i B
575 500 40 A R 4 A A, 12 000 1 min T B0
10 min, L E¥EW , B EHA T -80 C % fE,CBB-G250
OCREGENEASE, WEREEN,MA S xSDS
L FEGE R R R O 1 x SDS, R AR A T
Wk & S min ffi 85 A8 M, 3E 17 SDS-PAGE Hi Uk
O3 o SR TN A Tk g B A v Y A P B = e 7% 3
PVDF & | o FE W (5 5% IR W5 %5 9 TBST 2%
M) % T B 1 b, Caspase-3 B 5E BEHT MK (1:
100)4 C ¢ 5 i %5 AH B — 41 (1: 1 000) % i
BEE 1 h, ECL 50 & W 6 )5 Bt 4r #r . H)
Quantiy One 4. 5.2 4341 B (Y 55707 19 K BE 1A -

2.6 GEitaEsrtr RJH SPSS 18.0 g F kAT g it
AT BB UL & 25 FoR VA ST Z RS, 5T
225 M H] LSD 3 47 4 1) b 3¢, 45 J7 25 A5 55 0
Ganes-Howell SEUEFT4H M) L8, LI P <0.05 N EF
AGitrE L

3 #R]

3.1 X% KS62 4fi a3 s i il R S A4
Fo#, Al 41 % 20,40 ,60 pmol - L' 41 24 8 B & F+
= K562 i3 AL A ] R (P <0.05) o W& 1.
F1 FBILES K562 FAMEEMEIELFI(x £5,n=5)
Table 1
K562 cells (x +s,n=5)

Effects of lycopene on inhibition rate of proliferation in

a5 354 HGH A/ %

/pmol L~ 24 h 48 h 72 h
251 0 2.16 £0.13 4.28 £0.21 4.99 £0. 69
Lyl 20 11.27 £0.04" 20.50 £1.89" 22.01 +0.37"
Ly2 40 26.44 £0. 11" 30.22 +0.53" 32.76 +1.20"
Ly3 60 36.08 £0.24") 43.47 £0.42" 45.13 £0.99"

T 528 AALHEYP<0.05(F£2~4[),

3.2 X K562 A TR 5 AL,
FALLZ 20,40,60 wmol - L' ZH e W] i F+ 5 K562
MR T-A (P <0.05) WK 2,

3.3  XF K562 4iJifi Bel-2, Caspase-3 mRNA 3 ik Y
B 55 LA R, LR 20,40,60 pmol -
L4135 58 B & B AK Bel-2 mRNA [y £ 3K (P <
0.05), B & F} & Caspase-3 mRNA [ F 15 (P <
0.05) ,K562 4 jifi f Caspase-3 mRNA fyF ik F

F2 BILEN KS62 AMBATEHFM(x+s,n=5)
Table 2 Effects of lycopene on Apoptosis rate in K562 cells (x +s,

n=5)
21 53] W B/ wmol - 17! WT%/ %
2 H 0 8.34 £0.02
Lyl 20 22.29 £0.03"
Ly2 40 23.41 £0.07"
Ly3 60 36.43 £0. 04"
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Q

3 0.0 s .

2 A B

AZSEIALB. T L0 20 pmol - L7141 C. F A 2L E 40 pmol - 17!
25D, FHHLLE 60 pmol- L4 (& 2 [[])

Bl 1 & #h4Ex K562 4 f Bel-2, Caspase-3 mRNA 5 3% 19 8 i
(x£s,n=5)

Fig.1 Effects of lycopene on expressions of Bcl-2, Caspase-3 mRNA
in K562 cells (x +s5,n=5)

3.4 %f K562 4l s Bel-2, Caspase-3 5 H £ ik H) 52
Wi a5 A R, 4T & 20,40,60 pmol - L7
HEIREW] WK Bel2 EE RSB (P <0.05) W] &
T Caspase-3 TR H MY F ik (P <0.05),K562 44 iy
rh Caspase-3 45 [ 1Y 3% 15 12 B 9 0 21 & 25 W) 1 Tk
JIE AR 3G I A . IR 2
4 itig

0 L 49 T (apoptosis ) X FR 4 MU #2 7 PR FE T2, 4
L8 T 5 A0 B IR FE AN TR] , A g TR sk AR e
Fe— Z A FE R0 2RIk DL SR SRR T, B 0T
AR HZEMT , ARSI 00— Fh B4 T2 o BE 4
HLTE IS A A PR B 3 B A O — FhAE Tk AR
M Tz B MR R AE MR R EE RN R Z —,
H AT I 25 49 1) o 20 275 5 1 s 200 i
T AHESE T MTT 255 oK, [ — e & 19 % i
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A B c D itie, Bel-2 [y B 26 3K 1T 5 | 6 41 A% 48 IO 4 K i) 3R
N e o B, B N AR A R A5 B0 B AR, AT IR
PRy ean s [
i g LR, MR HAE S AR R Gl
pacin | i K62 20 ML 1= ) £ 1 SC T f AL 5
Ls. = Bel-2 Bel-2 DL F [ Caspase-3 [ 3RiKA K. AU W EF
1
3 € Caspase-3 HRELZR B8 25 9 WF 1) B I DR R FH 4 2 1 52 39 4R
g5 10 h hoD b FLFE 9 R UL B A P it — 5B
* g 5 1) 1) 5 1 [&& k]
23 |; F E [ 1] WU, /N, A 0 . T i 40 % Rt fa 1 B BT 3L
¢ H || PC12 4Lk P 358 5 0 B i [ ). vl [ 5 3 7 9 2

A B C D
B2 A Ex K562 40l Bel-2, Caspase-3 & B k% B & Mg

(xxs,n=5)

Fig. 2 Effects of lycopene on expressions of Bcl-2, Caspase-3

protien in K562 cells (x +s,n=5)

LEAER B 25 W 1 A B R] 9 38 i, K562 41 Jifd 4%
B A0 ) 2R AN BT 48 05 5[] — B[] 3 56 40 25 4 FH vk
RO, K562 20 it 33 58 4 ik SR bk 25 SRR, &%
ML RAER G, K562 40 i /) A K A2 2 B 0 3 il
240 i 5 584 S 68 00 AN BT T R, O B 5 2 50 S R
[ AR R o T Annexin V/PI 3L 25 R BIR, 25 1
AN T2 8.34% , & He i 41 ZE (20,40, 60
wmol - L") 4 HI J5 40 Jf i T & 4> 4 2 22.29% ,
23.14% ,36.43% , —EJu N, FALLER A 1k
JE B v, K562 4 i 0 T 5% 1 2 9 o

20 i 98 T ik B, Caspase S0 S H b i) G M
JC, T Caspase-3 fix Jg 8 8 | H R e ik Al 5
AT, P R Z S FE T 2R . Caspase-3
Qb 240 R R T G RN BT R R 2 RO T R A
AT B A, TR AR AR R T A BT Ry
Bt o WEALHY Caspase-3 7] L1422 5 40 o B 27 .40 iy
SER LA Ko DNA & 55 55 AH G 19 il 2% 15 , AT )i 30 200 it
TR KT AR S h, RT-PCR 45 4 R,
K562 4 fifi s Caspase-3 mRNA R IAEFEF ML E
25 A v B 1 18 Jn i S 7 T 5 . H. Western blot
S5 R K562 4l v Caspase-3 2 11 /19 3R 35 B
Wi 7 8 21 25 24 0 Tk B R 38 hn i v o DR i AT &
U5 K562 AiHfi i 1= 5 Caspase-3 47 5, F jili 4L 3 1
IR iE Caspase-3 &3k (19 3 = 1k 1M 42 K562 41 fiid
KRAEWT . AR, E AN K R W 5E $UE 5L, Bel-
2 JLPH 5 POl R 1 & A B DI &R Bel-2
TE BNk IR AL 40 R B Bel2 B R
FH A IE TR F, B Hl Caspase-3 YE0 M0 A 1= [
MR B R . Bel2 B R 3 4fl g 1Y
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