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RKERHEMEE PPARy {Ei# A 815 pR7E DU-145 ZHRaE T

FatyE, B FL R B RARAR (400038 FPK, 55 = F2 e KA 2 F Bl By = 2 e 8 7 5 B AR 2 U, KT R 22
FROEFE L ERHTE SRS B K R A L)

[(HZE] HY R Yokl R 80 (genistein, GEN) AR A5 IT ( daidzein, DAT) XF A HT 51 s DU-145 2 jd I T (14 52 1l
Ko 25 i S ALY B 8 58 ) 4G AR 32 A4  (peroxisome proliferators-activated receptory, PPARy) 525 . Jiid: KA HE L
YRR W) ]2 W JC A ( peroxisome proliferator responsive element, PPRE) 3K 3 ) % ) 2 i i 75 2L [N 46 Il GEN, DAT X}
DU-145 #fiffl PPARy {3 /£l ; GEN \DAT B s 5 PPARy BEEEPERS P GW9662 b DU-145 4fififd, SR I H 8 ¢
(2 T PPARy 5 (0 525 s TUNEL 0 Ammexin V./PL U 6 3 A KO0 20 MR =025 . 55t
GEN DAT W] i@ 352 5% ¢ PPRE-TK-Luc FURLAY DU-145 20l th 96 R ARG 1, HOX APV FI W] GW9662 friifk . GEN
B DAL BOplfE 3 DU-145 40, PPARy KA RSN ; A I oA BA A4 (P <0.05) . GW9662 /)55 GEN By DAT Bk
GYEFIN, GEN DAT {23 PPARy & 0 FIiF S 4l M Jf T i /E FH W] I 85 (P <0.05) o &5 R 7 B W3 o 80
PPARy {5542 , fE ik \HT S fitdes DU-145 AL T2,

[REWR]  KRELFE ;A5 IR s PPARy ; i 12

[HEESES] R737.25:RI51.2; R730.23 [STERIRER] A

Soy isoflavones promotes apoptosis in human prostate cancer DU-145 cells through
PPARy activation

Wei Hongmei, Zhou Jing, Rong Rong, Zhu Jundong ( Department of Nutrition and Food Hygiene, Chongqing Medical Nutrition
Research Center, Chongqing Key Laboratory of Nutrition and Food Safety, College of Military Preventive Medicine, Third Military Medical
University, Chongqing, 400038, China)

[ Abstract | Objective To investigate the effect of genistein (GEN) and daidzein ( DAI) on apoptosis
in human prostate cancer DU-145 cells and their correlation with peroxisome proliferators-activated receptor -y
(PPARy). Methods  PPARwy activity in prostate cancer DU-145 cells treated with soy isoflavones was mea-
sured by peroxisome proliferator responsive element ( PPRE ) -driven luciferase reporter gene assay. DU-145
cells were respectively treated genistein and daidzein alone and either of them combined with GW9662, which
was a selective inhibitor of PPAR+y, for 48 h. The expression and distribution of PPARy were detected by
immunofluorescence staining. Cell apoptosis was determined by TUNEL assay and Annexin V /Pl dual-color flow
cytometry. Results  Genistein and daidzein significantly enhanced luciferase expression activity in DU-145
cells transfected with PPRE-TK-Luc plasmid, and the effect could be reversed by GW9662. The changes of
PPAR~y expression in DU-145 cells were not significant after treatment with either genistein or daidzein, but
PPAR~y translocation to nucleus increased. The apoptotic rate of DU-145 cells treated with genistein or daidzein
increased significantly (P <0.05). When cells were treated with either genistein or daidzein combined with
GW9662, the increased apoptosis rate and PPARy nucleus translocation were significantly inhibited. Conclu-
sion  Soy isoflavones promote apoptosis in human prostate cancer DU-145 cells through PPAR~y activation.

[ Key words | soy isoflavones; human prostate cancer; peroxisome proliferators-activated receptor v;
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KOG S L o P L A AE U [ R R4
BHMEY), 5T RATR AV GORY Meta 4347745
W], v H ASE U E 22 53 PERT S B9 2 XU S
FRTVE I AR S WA H & RE A S KR
KT R A 5 o H AT K S i 9 A
S B 23 e B B ( genistein , GEN) Fl1 K &1 7T
(daidzein, DAD) & T BEHUEIE MRSy IR AN SE 5
WFFE R B, R 7 S5 B T EL A 00 o) s 240 i e 5 A2 28
FERE 5 T A MO T S R R A B AR T (HH R )
FE FRALARD 4 A 2 4 ) R AERT ST R B, i Ak
WAL 58 W) 415 SZ 4K y ( peroxisome proliferator-acti-
vated receptor gamma , PPAR~y) {F A Bt /A4 5 M 10 7% 1)
Wl SR - 5 g & A= R TR % U0 A G, PPARy it {4
BN AR AE 1 R AL 2 B iR 25 . K R
EL BRI A IE S22 PPARy [ FAR IR~ (H K T 5 2
TR ) 1 70 g P9 A P 2 5 5 LA Ol PPARy TiC AR
G M 4 AL PPARy {5538 B A XM ATE . AP
PUNRT S B DU-145 4 R RS0 42, R 9O &R
Pt i A5 5 R AT ) | B 988 7€ S 2 M Ak 2 e £5  TUNEL 4t
A1 Annexin V/PL XY A 30 24 A N 45 75 1%, 8
JE %S GEN I DAT %} DU-145 4 i PPARy J2& 7% B A
WOEVE 285 Lt 8 GEN | DAT Huph 5 HX /5 PPARy it
PEEFSE P GW9662 4bFH DU-145 41l J5 , H: PPARy
FEIRKT LA S A MR T 9 A2 Ak, DAFR ST K 5 S5 2 T %
T8 B A L ) T A e S L) PPARy 1 C R

1 HRSHE

1.1 ##

JCHIT S B9 DU-145 40 ik iy hoRk B F i 4 MG BT 4 i
RPMI1640 $5 554k (HyClone 23 w]) 3 574 Iif 248 L3 (BLJH 1Y 2=+
NA]) s GEN DAL % #% 51 1l ( rosglitazone , RGZ) , GW9662 ( 3 [#
Sigma 23 #] ) 5 2¢ 06 R B4 5 kB Bk PPRE-TK-Luc H 38
R. Evans Z{$7 S ; [N X} B8 5 k. phRL-CMV ( Promega 23 #) ) ;
Sofast J PRI Jeiatil (BT TR P 528 6] ) 5 UG 3R B 45 i
K30 & (Promega 23 ®]) s PPARy 50 A 5 BEHT IR Il [
(dEat AR A R ) s FITC FRicd iRt IL - TeG Hiik (3¢ Santa
Cruz /7] ) ; DAPI I B ( Beyotime 25 = K ) ; Annexin V 7= £ Il
A& (DR ) s TUNEL 370 & (728 Roche AH]) .

1.2 Fi&%

1.2.1 ZHjfks 3% DU-145 a5 3% T & 10% ia 245 13 .
100 kU/L % %5 2 100 kU/L 555 Z 1) RPMI1640 (95555,
37 °C 5% CO, 100% 1R HNE R 40 N 57

1.2.2 OGRS FEE R PPARy % 56306 14

1.2.2.1 Zfuse b Bl BOSEUE KR DU-145 20,
SRS, TR AR5 E D 2 x 10°/ml, AL 200l Befh
T 96 fLIE IR, BT COMEFRMNIFET 24 h )5 F il L A

Jivk: PPRE-TK-Luc J2 P4 %f B FURL phRL-CMV 5% A2, 12 h
JaFE B3, UL pH =7.2 1) PBS YRURAIML G , 4% LT SE50 4 4
AAEFRH R - %570 % IR 2H (DMSO ) 5 GEN 4b 3 4H ; DAL 4b 3 4H
RGZ Ab3A] ( FHE XT BE) ; GEN + GW9662 Tt 4 b ¥4 ; DAI +
GW9662 It A A # 4 ; RGZ + GW9662 1t 4 b ¥4l . GEN DAI
#0.5%x107° 2x107° 8 x10 > mol/L 3 /&, RGZ .GW9I662
HIFIER 3 2 x 1077 1 x 10 7° mol/L, BT CO, 15 7744 N ¥
B 24 h)5, 5 i, pH =7.2 () PBS PR A0S, BFLINA
100 I 23t 22 ik V30 23 e 20 B, WA 5 200 B S 7= W gk A 7 4l o B 1A
i
1.2.2.2 g5 B P9 G 2R T TG LA B 20wl 20 it 222 i
7, SR Promega 23 W) XUHE Y 2R IR A5 2 DR Ao i 4o 7 0 R AT
B A AT 25 TR e S 3R i B P 0T TR 1 9 5 3R S PE
DU, PPAR-y %% 53 4 LA i K IR DSt B RIA(E 5 N X R Y ¢
HER RN LR FR
1.2.3  REs S a M fh i e ekl PPARy 1) % 3 3 A7
DU-145 4 LABEFL 2 x 10* 421 B2 b T 101 200 B A 385 v 2 9
(8 mm x 8 mm) 1) 24 fLIEEFEMR Y, g p Al Jr kR 1.2, 2.1,
GEN .DAI (5|54 8 x 10> mol/L, RGZ .GW9662 %) 5] & 43
BR2 %1077 1 x10 ~° mol/L, XbBH 48 h j5 , BUH 4 4H 36 B A,
SR LA E 4% 2 5 W R % R E 30 min, PBS 12k 3 X,
0.3% H, 0, - B4 3 35 P IR i S AL W 5, 10% 1E % 1L =F 1l
WEE 30 min 5, A 1:200 f93E41 A PPARy BLSERERLIA,
4 C FFERH. PBSEWE3 WG, A 1:500 ) FITC Aricfdi
L= TgG =41, ZiRFHE 2 h J5,DAPI i 4 3 min, PBS )5,
HRBK ,90% HiliE o, ot R AR BT WA IRAR
1.2.4  TUNEL 3 ¥ %¢ 4 g 4 = 2 Jif 1€ 5 ) £ 7 [
1.2.3, 385 LAMIE 4% 2 R AR IEEE 1 h,PBS B 3
w,3% H, 0,-F FE ¥ i % i 3 1] 10 min, PBS &% 3 1K, LA
0. 1% Triton X-100 7£7K EW# 5 2 min, PBS 129 2 ¥k, $ IR
B UL A , 55 2 NBT/BCIP S £5, B DAPI (a3 e 41 g
¥, 88 Ja IOt R AR 4 0005 WL A
1.2.5  Annexin V -PT BUbR e i 460 0 4 g 96 T PO $A K
I DU-145 4, SE80 320 W] 1. 2.3, 4030 48 h 5, G # #L
Tk, B0 AN, AN A 1 % 10°/ml,2 000 r/min x
5 min Z.0, 5% LIE, IMAVKETS PBS PE¥% 2 ¥X,2 000 r/min x
5 min B0, 7 B A E R T 200 Wl S i, A
5 wl Annexin V-FITC, #25$£ 5], & T = T #6  B 15 min
J& , FIA 10 wl PL4 Cia N 5 min J5 , by {3l
LI T
1.3 %tz o

ARG, x x5 TR, R SPSS 17. 0 Geit ik AT E R R Uy
ZEOHT o

2 HR
2.1 GEN DAI #= RGZ %} DU-145 4m i, PPARy #937%
(!

122 1 7T 0L, GEN DAL 1 RGZ ol b J ¥4 ] 6] i 14 o
DU-145 4 o4z 5 356 H 96 6 WA R 36 (P < 0.05) , HL
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GEN DAT [0 1E FIAAAE R AR M % . PPARy JE#R 1A

HiH GW9662 43515 GEN DAI #l RGZ B4 4bFRH} , DU-145 41

LS R BRI B AR TE R S AL P B 2 R (P <0.05),

I EXT A TR E 2R (P>0.05),

%1 GEN DAI #1 RGZ 3§ DU-145 st =M S EFERIE
EMRIRI(n =3, x£s5)

25 PECRBARNR G (F5)

Xf REZH 3.12+0.58
GEN Ab#izH

0.5 x10 5 mol/L 6.35 £0.44%

2 %10 =3 mol/L 8.67 +0. 542

8 x 10 =3 mol/L 11.52 £0.412
DAI 4b e

0.5 x10 =3 mol/L 5.28 +0.822

2 %10 =3 mol/L 7.82 £0.40*

8 x10 =% mol/L 10.34 0. 832
RGZ 4bHE4 14.08 +0.90°
GW9662 + GEN JbFiiZH

0.5 x10 5 mol/L 3.22 +0.49"

2 %10 =3 mol/L 3.45 £0.42"

8 x 10 =3 mol/L 4.16 £0.28
GW662 + DAI b HiZH

0.5 %10 =3 mol/L 3.18 +0.37"

2 %10 =3 mol/L 3.31 £0.26"

8 x10 =% mol/L 4.05 £0.65"
GW9662 + RGZ b3 4.32£0.81°

a:P<0.05, 53 BB4L L% ;b P <0.05, 5 53 7 64 38 gk 4k 72 20 pb 45

. (D]

2.2 GEN.,DAI #= RGZ 2} DU-145 4n fii. PPARy 4 #
O

PPAR~y Y i, g (6.5 , X BRAT 41 M rp 2 68 5 5 22 401
TERS P M AR 2> GEN \DAT 1l RGZ Ab B ZH 41 fitd v 4% 4,58
JCAE RS FIHAZ 6 430, T GW9662 1 GEN DAT F1 RGZ Bk
A A2 240 M S (05 0 o AT R X BRAL AR AL, B3 rp A A
B2 MR, 29 GEN DAI fil RGZ HAG {Ei#t PPARy B8
NLVERT  (HXFP R 1 T T8 GW9662 Hils5, LI 1,
2.3 TUNEL %#&m DU-145 a8

TUNEL % {8 fH 4 22 4 (0,585, DAPT 4L £ JHPE 2 5 (988,
JAT-4N M faAZ% TUNEL 1 DAPL 4 f2 X3 A PE4NIE , B 7E X (8 5%
JEHY Merge P MIA% S22 05 4% 95 00, X RRZE v ok D0 M 2 8
GG IR T4, GEN | DAT F1 RGZ Hu 4b ¥ 20 v 3 7] I,
— B M R IE S OISR T4, T GW9662 435Il 5
GEN \DAI Tl RGZ Bt A PR, A A% 52 Wi 4 €0, ¢ Y 1) ) T 200 P
B AT IO () A Ab PR B2/, DL 2,
2.4  Annexin V/PI & ARie4m DU-145 g i /A =

Annexin V/PLBZSE0 A 20 M 43 B 805 40 70 B A2 b A
A B AR AN G RR G  ARFR UR E A T R 4H R 0 S5 R
AR A T A, A A T3 DA R T S e R T A
B2 B A A A bR R . SEIR S5 WK, GEN (DAL Al
RGZ Sl i3 DU-145 4H)1 48 h 5 , AHHTJH T8 50712 (41. 31 =
1.27)% (39.48 £0.83)% .(28.29 +0.11) % , %X HRZH (1.98 +
1.40) % FH LA W I (P <0.05) ;i GW9662 43 il 5 GEN
DAI 1 RGZ 1 A 4b #1240 i B, 40 B 98 T 2 43 70l J2& (34. 18 «
1.50)% (31.71 £0.07) % .(21.90 £0.80) % , & 2L 40 L JH 7=
O I B B A B N R (P <0.05) . T 3,

A: 5HBB4H; B: GEN &L #2.48; C: DAL &

79 28 ; D: RGZ 4L 3 40 ; E: GW9662 +

GEN 4k 32 28 ; F:GW662+DAT 4k 32

405 G: GWI662+RGZ AL 3248

B 1 A3 48 h JF&4H DU-145 44
faH PPARY B9 70
(I K x400)
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X HEZH GEN 4bFEZH  GEN+GW9662 AbFR4 DAT b #iZf] DAI+GW9662 AbFI4]  RGZ AbPEZ]  RGZ+GW9662 AbFHL

& 2
10* 10*
10° 4 10‘@
ja= jan
104 4 10?
= =
101;#3’” 10'
10042 . .w. - @ 10° B ®
10° 10! 100 10° 10 10° 10! 102 10° 10*
FL1-H FL1-H
10* 10*
1071 B ;
= 5
410 1 ey
=
104 geed ow
10”& - : - ® - T ®
10° 10 10> 10° 10* 10* 10° 10*

FL1-H

3 itig

HTA i 2 R 56 ] 5 5 1 i AL 1) b PR 2R 0 1
Je AR TR [ 1) o R A B B T X B At
FRfEEWR R, REEERHNE SR IEN L kR
HEVIRR AT A R B, & 5 R e R
A PR IR £ AT WA ARG 5 Mo e i R AR T R 1 Rk
ANSEIGAIF 5T 45 AR SE , KOS H AR Y 1L 2<% GEN (DAL
S4T30 o B 20 ] B A R 40 o e Rg o A A R A A
R 1 AR T SRR AR R PR R A B 1 1
T AN S2 G B 58 & B, GEN A2 Bk R 51 i 98
PC3 LNCaP ZHffa =" "' (E#H IR 4> THLH 4 R 58
[, ARSLEE R BN, GEN 1 DAT ] fig i ik i 2R

BB RSB ER AL IE 48 h J5 &40 DU-145 BB T 1B R

(TUNEL x200)

10* 10*

10°; TR 104
ilo ) 10?

a

s =

104 104 Sl -

10° 4 "..:- ‘ ‘--1 - © 10° i’l" -_" - -

10° 10' 10> 10 10* 10 10! 10? 10° 10*
FL1-H FL1-H

A x4 P8 2E ;B: GEN 422 48 ;C: DAI
42848 ;D :RGZ 4 32 40 ; F: GEN+
GW9662 43241 ;FDAT+ GW9662 4t
#920;G:RGZ+GW9662 4t 37 28
% E 3 43 48 h [5&4E DU-145 44
ik sk ok o FegeS

el 0 AR 5 B DU-145 4 T, i — 4 %
FER G5 PR 5 3 00 R 0080 T O o iy 1) B ) A
"rz—,

PPARy JEA% Z (AR 5 W 5t 22— , M R B AR
PEBGE 5% S ¥, 24 PPARy TR iR 5 H 454 5 B
I, IS LR S BT b 0 5 S Ak B B 14 5 )
JUlF(PPRE) &5 &, PR 45 S I IR §% 55 5K KO, it i &
APV UIRE . ITAEMEE & B, PPARy 58 &
A R JREEYIA 5%, 1V 2 PPARy 4% G i ms g — i 2%
PUME PRI 2590 2 6 5 T | i A4k 51) R 45 5L A 400 ) £ 455 iy
A1) R A0 R AE P ) 22 P o e A4 R A L 35 R e 4
PR TR IR 225 B S5 5T MR 7 T, PPARy L (BN
R TE B2 B A 25 . 2003 4F K EL S
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B B UF S5 PPARy (1) K SR BC A&, FF N 300G
PPAR~y 5 Hu [ 1M g | W I B 45 40 AT 56 Gl 4F
K, KT PPARy {5588 5 K0 7 m B 25 Fh A= 42
ROV Z 18] 154 R ITHA B M 32 B 56 . Xiang 2560 5%
KB, GEN b0 i 48 1Y PR 7 4 FH 7 40 it 38 i PPARYy
(G5B o R T R0 1 i 91 e i/ 2
7+ 5 PPARy 5 R M BRI IE R D

ARSI R FH A F B S R o3 A 7 vk A TR
oS E R XS e DU-145 2 i PPARy FY 8205 , 52
IHeE IR 0.5 %107 2 x107° 8 x 10> mol/L 3 4~
FIHE Y GEN DAL 12 x 10 ~° mol/L [ FH 4 X B8 2 %
HIR (RGZ) X5 Ye PPRE B 5h 158 ' 25 A% 455 3k R it
R DU-145 4 b e ' 2 38 15 1 35 HAA W B 3
SERAEFH T 3 F 14 5 A AT g PPARy BE 5 M 35 907
GWO662 fiTi¥ift 28] GEN F1 DAI %} DU-145 4fi i (1)
PPARy HAWIEVER . KREMIT LRI, PPARy 1E h %
SR TR SR B A T A0 i M, 2
PPARy LR 525 6 5 Bis , BT 2 4 i, 2k i
PRSI R S R 1A KO Y AR S2I R ] PPARYy
GBSO AN Ab 25 Y 8 )7 2 088 T GEN (DA il RGZ
X PPARy WV 200 Jifd 5 057 1A 5], 45 5% . 7 GEN (DAT Al
RGZ n] {¢ iff PPARy #% %% {7, {H 3 F £l #F VE F vl 8
GW9662 1|55, #F— 432 7% GEN DAL f1 RGZ %f DU-
145 2 ffl. PPARy H A BTG AFE o I 4 0F 5 k8L,
PPAR~y Bt AT 38 &3 38 7 i J8d 41 s PPARy {5 5815,
L IETET R PEER (40 Bax  Bad S 30K, BFEALIE T
Hil A U0 Bel-2 (3235, 40l i 4i M A7 36 15 S ik R
PI3K/ Ak, JE A2 BE IR A s =1 ' . k=
S SRS R A0 PR T2 S 5 PPARy IS A
K ARSI X LSS T GEN DAL I RGZ Sl sl K A
GW9662 4b PR YT DU-145 4 Jfd 8 1= 19 52 M, 45 2R WoR
GW9662 435l 5 GEN DAL F1 RGZ B 45 &b 3 4 Jfa i),
GEN . DAT F1 RGZ fi& 3 200 it 4 T i 1 FH B S o 35, 42
7 GEN 1 DAT i i §if 1 Bt i DU-145 41 it 0/ T 19 1
FH 5 H30E DU-145 410/ PPARy 4556,

g5 LR K N S e B R FT A B DU-145
ML T RPE T, X —E 5 A0S PPARy 56, H
PPARy {55542 T Ui 1 U) 43 F MLk e A 7 T i —

SE k-

[1] Hwang Y W, Kim S'Y, Jee S H, et al. Soy food consumption and risk
of prostate cancer; a meta-analysis of observational studies[ J]. Nutr

Cancer, 2009, 61(5) : 598 - 606.

[2] de-Souza P L, Russell P J, Kearsley J H, et al. Clinical pharmacology
of isoflavones and its relevance for potential prevention of prostate canc-
er[J]. Nutr Rev, 2010, 68(9): 542 —555.

[3] Grommes C, Landreth G E, Heneka M T. Antineoplastic effects of per-
oxisome proliferator-activated receptor gamma agonists[ J]. Lacent On-
col, 2004, 5(7) . 419 —429.

[4] Dang Z C, Audinot V, Papapoulos S E, et al. Peroxisome proliferator-
activated receptor gamma ( PPARgamma ) as a molecular target for the
soy phytoestrogen genistein[ J]. J Biol Chem, 2003, 278(2) : 962 —
967.

[5] Mezei O, Banz W J, Steger R W, et al. Soy isoflavones exert antidia-
betic and hypolipidemic effects through the PPAR pathways in obese
Zucker rats and murine RAW 264. 7 cells[ J]. J Nutr, 2003, 133
(5): 1238 —1243.

[6] Yan L, Spitznagel E L. Soy consumption and prostate cancer risk in
men: a revisit of a meta-analysis[ J]. Am J Clin Nutr, 2009, 89(4) .
1155 - 1163.

[7] Jian L. Soy, isoflavones, and prostate cancer[ J]. Mol Nutr Food Res,
2009, 53(2): 217 -226.

[8] Onozawa M, Fukuda K, Ohtani M, et al. Effects of soybean isofla-
vones on cell growth and apoptosis of the human prostatic cancer cell
line LNCaP[ J]. Jpn J Clin Oncol, 1998, 28(6) : 360 —363.

[9] LiY, Sarkar F H. Inhibition of nuclear factor kappaB activation in PC3
cells by genistein is mediated via Akt signaling pathway [ J]. Clin
Cancer Res, 2002, 8(7): 2369 —2377.

[10] Cao F, Jin TY, Zhou Y F. Inhibitory effect of isoflavones on prostate
cancer cells and PTEN gene [ J]. Biomed Environ Sci, 2006, 19
(1):35-41.

[11] Matsuyama M, Yoshimura R. A novel approach to anticancer thera-
pies: peroxisome proliferator activator-receptor-gamma as a new target
therapy in the treatment of human urological cancer [ J]. Endocr
Metab Immune Disord Drug Targets, 2009, 9(1) : 76 —83.

[12] Xiang Q, Lin G, Fu X, et al. The role of peroxisome proliferator-acti-
vated receptor-gamma and estrogen receptors in genistein-induced reg-
ulation of vascular tone in female rat aortas[ J]. Pharmacology, 2010,
86(2) . 117 —124.

[ 13] Burgermeister E, Seger R. MAPK kinases as nucleo-cytoplasmic shut-
tles for PPARgammal[ J]. Cell Cycle, 2007, 6(13) : 1539 - 1548.

[14] Kawai M, Green C B, Lecka-Czernik B, et al. A circadian-regulated
gene, Nocturnin, promotes adipogenesis by stimulating PPAR-gamma
nuclear translocation [ J ]. Proc Natl Acad Sci U S A, 2010, 107
(23) ; 10508 — 10513.

[15] Shim]J, Kim B H, Kim Y I, et al. The peroxisome proliferator-activa-
ted receptor gamma ligands, pioglitazone and 15-deoxy-Delta ( 12,
14 ) -prostaglandin J(2) , have antineoplastic effects against hepatitis
B virus-associated hepatocellular carcinoma cells[ J]. Int J Oncol,
2010, 36(1) . 223 -231.

[16] Cao L Q, Chen X L, Wang Q, et al. Upregulation of PTEN involved
in rosiglitazone-induced apoptosis in human hepatocellular carcinoma
cells[ J]. Acta Pharmacol Sin, 2007, 28(6) : 879 —887.

(r#5:2011-09-01 ;& [E] :2011-10-28 )

(¥ X¥i)



