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e HIY BFSYYRI R BEER  genistein Gen XU T Fid LA tert-butyl hydroperoxide t-BHP 5% AL N
FeANRE EA. hy926 JHT- R SOS IR R AN FHLM vk DL w-BHP #7540 R 5 (R AN 1557 25 I X
W82 Gen 1 t-BHP 4hbHHZ CCK-8 3 Fia AU {UAGIN Gen Xt P4 fz 40MTE 71 JAT-AYSENT Western blot 3K Gen X P J
Y0 Jifl Caspase-3 ik Fll PPARy 8 H R AW R bRk Gen XTI PPARy FiKEN 4550  BHP Bl
i EA. hy926 £ Z i KUK EE 240 wmol/L B il Kk E] 93.66 +4.66 % SXTMAMALL ZRALITEE XL

P<0.05 EEIMHIEE 1C;, £974 100 pmol/L Gen 5 ~5000 nmol/L & Z M| t-BHP B3N A1 1= JF 2 M
WA E - OC R 500 nmol/L FAbHRA SMYH T K 12.20 +1.28 % HXTMAMIL ZRALIT¥FEL P<0.05
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human vascular endothelial cells
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Abstract Objective  To study the protective effect of genistein Gen on tert-butyl hydroperoxide
t-BHP -induced apoptosis of human vascular endothelial cells FEA. hy926 cells and its mechanism.
Methods  An in vitro model of t-BHP-induced oxidative stress injury was established. The cells were divided
into control group Gen treatment group and t-BHP treatment group. Effect of Gen on viability and apoptosis of
EA. hy926 cells was detected by CCK-8 assay and flow cytometry respectively. Effect of Gen on expression of
Caspase-3 and peroxisome proliferators-activated receptor gamma PPARy in EA. hy926 cells was detected by
Western blotting. Results  t-BHP significantly inhibited the apoptosis of EA. hy926 cells at the concentration
of 240 pmol/L with an inhibitory rate of 93.66 £+4.66 % P <0.05 . The IC,, was about 100 pmol/L.
Gen at the concentration of 5 to 5 000 nmol/L significantly suppressed the t-BHP-induced apoptosis of
EA. hy926 cells in a dose-dependent manner. The total apoptosis rate of EA. hy926 cells was 12.20 £1.28 %
when the concentration of t-BHP was 500 nmol/L P <0.05 . Gen effectively activated the expression of
PPAR~y and induced translocation of its protein. Conclusion  Gen has the protective effect on t-BHP-induced

apoptosis of EA. hy926 cells possibly by activating PPAR-y.
Key words genistein endothelial cells tert-butyl hydroperoxide peroxisome proliferators-activated
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isoflavone SI /2 SI 7E AR EZAEAEEA (KN
SEHG R ST A Pl Kok FEREAL N (H A3 HL I
WANTE R 2o S8 A A 3G BB ) TS 2K peroxisome
proliferators-activated receptor gamma PPARy ZA% 32K
RGN — T K30 PPARy E AL )5 T ek
PIZINEE ' 70 ASEFSTLAAINLAE P R AR RR EA. hy926
bt 4w t-BHP 75 S 1 S A0 1 A 15 A S
B WEE Gen S A B 200 i S04 IS AL 475 A 4 T2 1 52
HALART PPARy TEH P AYFE

1 #MEEFZE

1.1 ##
L1.1 FZGLH DMEM/H W ARE 35 5600 A 25 [ Gibeo 24
A PRGRICS R AR G A I A B A DY 22 Al A B A
7] Gen t-BHP DMSO Iy F 25 [ Sigma /A #] Gen A DMSO Fit il
A% 100 mmol/L ()i £5#  CCK-8 cell counting kit-8 4 g 1%L
IRXH) & E H A Dojindo /A H] Annexin V-FITC 4 746 I 2 )
G E DAY ABRAF  ECL ALK EKFI & HH# =K
EHARAGIRAF Actived-Caspase-3 P17 Gt ATkl H 52
[¥ Bioworld /A ®] i A B-tubulin £ 5 [ Hi 4K & % [E Santa
Cruz 3 W) 7 PPARy Z 5 BTk A L R AR A U AR A
FRAF] RS HRP FRic L SEHi4 1eG DAB 5,
R & B bt 2 S0 A Y HORA R W
1.1.2 B S TES BN aRAR
CO, M4 K [E Thermo A w] 8% DB MBMRSE HA
Olympus 7] InfiniteM200 EEFr{Y Hi+ TECAN FE /A H)
L1.3 4iiffakk  ABFHRIK N B2 40 Mk EA. hy 926 1 A 3
ATCC CRL-2922™  Fi4 10% J&4F 3% i DEME/H §% 32 3%
1E37 °C 5% CO, 100% NG &0 N3
1.2 7%
1.2.1 CCK-8 LAsianfiys £ BOSEUE KNI EA. hy926
A0 DL 2.5 x 10/ ml 404 Fh T 96 FLAL FE4L 200 wl JifiRE
& AR ACKIRI EE -BHP 30 ~240 pmol/L 25 (%} HEZH
SUMAB TR B4 6 A FA7FL AL 24 h 5 /DO EFLNT
& A% 1:9 CCK-8: JEFEk: Milfy CCK-8 nf Ak 100 pl
BT COBEFATIET 2 h )5 FIREFRL 450 nm ) 5E % L6
I D 450 {H IR R

HEFEMHIZE = XL D 450 - AbFRZ D 450 /% HRAH
D 450 x100%

AR He P an B G BE 5 56 BE I AR Rk BE 1) Gen

5~5000 nmol/L X fEAL ks st Wik 10 h 5 JmA

t-BHP 100 wmol/L Ab3 24 h 420 6 PFAT B IR
TN AR (AR BSOS EM
R e 5e WEERIEFEML PBS Bk 1 3 f5 A 2248 B BB T g
YIS

R = AbHEZH D 450 — XPHEZH D 450 /XfHE4H
D 450 x100%
1.2.2 A B A SCRs: 0 248 o 7 BURH B K BT EA. by
926 4l BEHEEE 0 50 100 500 nmol/L Gen FiALBEANME 10 h
J5 FRMA 100 wmol/L t-BHP 24 h Ff%1E % Xf M4 AEeH

3APAT BB AL R O U A AN TR AR 1 x
10°/ml 2 000 r/min B.L> 5 min % 3 A VKA PBS %% 2
K 2000 r/min .0 5 min F W& B0 EE T 200 pl /9
Banding buffer 1 JEfilIA 10 pl Annexin V-FITC R FE4]E
WESESN 15 min J5 FANA 10 wl PL 4 C#E6 N 5 min J5 H
AU ST AL T S AR FT K Annexin V-FITC/
PUSUGe 20 DX 73 95 B o0 Ao 4 S A0HERY (45 R340

£ PR Annexin — /Pl +  IEW TG40 A TF %M Annexin
=/PI— BT T4 Annexin +/PI - F1H
MT2EM A4 R Annnexin +/PL+  BAHMIH T = B
AR T + W A g e
1.2.3 G4 M Ak 2% 12460 PPARy 7 40 JL 4 1) 2 57 3R 3k

AL LA L 1 x 10° 40 e T WU B A T gk A 8 mm x
8 mm {24 FLARAH BEEIKE 500 nmol/L Gen 4bFH 10 h Ffi%
XA H A MR 4% 2 R W EEE R E E 30 min
PBS J29 3 Ik 45K S min [ 4 1% BSA 9 0.5% Triton X-100
37 °C ALPEANML 20 min PBS LG LA 5% BSA T 37 CHEE
10 min LA 12200 F B S bt AN S se BT 1A 4 CE R 1K
PBS B2 ¥E/5 A 1: 500 FRe £ 5T SRR B bnic — 40 % IR
H 2 hJ5 DAB B FRUBK AR E R
1.2.4 MEEASHREEAME  HHRESREYHR
WFFE I BaA% A 15 At B o 2 iR & vl B 2L B R
Flifige 3 AR AT VK PBS VRN A AHAE 2 Yk T A0 B I
T A 20 pl 4RITIE A 200 wl 70T PMSF (¥ 40 it i
B ERIE A SR EBIZIED S s KB 15 min FEANA 41
FaE A B 10 pl gl Rz 5 s ki 1 min iR
= 4 °C 12000 r/min 2.0 5 min [ RD 4 EE A5 3 A9 41
JRLBEEE 1 RIARDTTE A 50 wl %S T PMSF 9 % 2 1 il
PR e RIZE Y 15 s K3 30 min TR 0
10 min JU b5 & ED ol 4R A5 20 M A% 25 1 T3 Bradford 3
TEHER EMmBR T -70 CLAAFEH]
1.2.5 Western blot 0 41 i PPARy & H 1) ik 23
FIXTREZL Gen A t-BHP AbERAT4NAE 45 4150 5L 40 ng 2 11
A5 xSDS FAEZE M 95 °C & ¥l 5 min i 2 28 M: WEAT
SDS-PAGE HL,Jk #RJ5 L # £ 0. 22 wmol/L f) PVDF & |-
5% 1) BSA 14 2 h FJ 1: 500 FRe St N TERE—Pi 4 CHE
Hid H TBST JREEVEME 10 min x 3 Y LA 1: 6 000 #i B 1 F
HUARHMRBEARIC — P EIRIFE 2 h 5 R ECLJEYL
SFRGEAE B #E TSR Ll Quantity One
AR T 257 b
1.2.6  PPARvy AHICHUR S 0 Ah 4 T 0,10 5 7 1ML 78 P9 2 4
[N/ R il & EA. hy926 HHff1€ R 4% 2 5 = IR [ 2
30 min PBS {&¥t 3 ¥k &K 3 min I 1% BSA (1 1% Triton
X-100 ZE A HIEFTFL 15 min PBS ¥@¥E 3 X K 3 min 1115
L% 2 SR B ] 15 min 1: 200 FiBEAY PPARy $#i4£37 C 1 h 4 C
PFE R KH ZE IR PBS R PE 3 IR K 3 min 1:50 &R
FITC Fric IHEHT/NR 1gG EIIFE 2 h FR PBS 233 Wk A
X3 min DAPI Jf% 5 min PBS 12Uk 3 K LL90% Mk v &
EROCIRE B MIE T WS MRS
1.3 it F o

B x +s F7R R SPSS 13. 0 Get 4R 47T SR 3 5 2%
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2.1 t-BHP 2} W & 20 Jo % & 69 % ;)

WO IR AR AT T WSS IEW EA. hy926 1 B2 4fl i 55 7=
2~3dJm MBI e HRERE AR K 1A
£ +-BHP 4bPIUS (1% 74 K2 40 BT LA 20 200 A% X dal i 30 B 48 1)
JAT/ME BB 28 Gen FARBRS AU A0 AEAZ X HOR UL YA
T/ME HY @B K 1c

A sfE40 B 100 wmol/L t-BHP 42224 h 41 C 500 nmol/L Gen &
22 10 h +100 wmol/L t-BHP 422 24 h 48
1 RERNENEEE EA. hy926 BEE x40

2.2 t-BHP s+ & ta o7& h 093 v&

t-BHP 7EAMIK5 5 30 wmol /L B X5 P Bz 241 it i) 31 1 26 Ay
15.42 £11.02 % BEEFIE A TS FO0 Py B2 40 3% ) 52 30
S B AR OF HLE B AR Rk e R
60 wmol/L 3 34.89 +8.88 % 120 umol/L ffk 65.28 =
13.22 % ZHFRURSE 240 wmol/L B il L K AR 73 FE T 40 7H]
FiRF] 93.66 £4.66 % SXTHR4L 0% M ZRALZIT¥
HX P<0.05  -BHP [y ol Wk i 1C,, AN
100 pmol/L
2.3  Gen 3t t-BHP #5589 N K tm o7& /) T 69 3% v

Gen THANER Y B ANMLIS A0 M ARAA SO0 BT -BHP 353 1 4
PRI FET-HE N 7E 5 ~ 500 nmol/L YR BV IRl Bifi
FVRFEEMIEIN Gen Xt 4H M (1 £ 47 5 210 5 nmol/L iy
7.85+2.09 % 50 nmol/L i}A 25.50 +2.23 % Z 500 nmol/L
KB ARAR T 33.11 +4.60 % SXTREZH 0% AL %5
HEAT%E L P<0.05 Hi 50 nmol/L F1 500 nmol/L kb2
A B F PR
2.4  Gen st t-BHP #5349 79 % 20 J 08 T 49 %5 v

100 pmol/L t-BHP ZbYH N K 4 24 h )5 Z8in Al B AN RS
D& BLPRT- 40 B S R o MR TSR T P <
0.05 P<0.01  Gen Tl &b 31 40 il B4 A% K% -BHP 75 5 ) 40
MIJAT BHE Gen FIEIGI A HAANMIIR TR A B A2
WA R 3R 1

£1 Gen3tt-BHPFESHEMAMBATHRM % n=3 xxs
A5 RAETS b g BT WL T f
25 IR 1.71+0.43  6.13+0.49 7.84+0.97 0.16+0.38
0 nmol/L Gen +t-BHP £ 2.85+0.50" 11.12 £0.51" 13.97 +0.55" 0.17 £0.58
100 nmol/L Gen +t-BHP £ 3.09 £0.43* 9.61 £0.36* 12.70 +0.41> 0.18 +0.44
500 nmol/L Gen +t-BHP 4 1.78 +0.46 7.42+1.16 9.20+1.28 0.08 +3.27

a P<0.05 b P<0.01 5% g@arbix

2.5 Gen t494) t-BHP i 5 A & 28 it Caspase-3 &1L
Fk W h

M2 W] LG X RRZH 20 i JL T TG TG AL 1 Caspase-3 3
ik t-BHP ZbPEAHHI 3 h J5 Caspase-3 JCW] 7% HALHL 6 h
Ji Caspase-3 BENGIL HEARBEMNEHI 9 h A Caspase-3
Feiki AR M4 8148 50 100 500 nmol/L Gen Tl 4b i 5
REfE A %M t-BHP 551 Caspase-3 &6 WG FIEIG K 1
O 4 o

1 2 3 4 5 6

7
Caspase-3— . —17x10°
B-tubulin—" «55%10°

1 348848 2 +-BHP 433 h 3 -BHP 43 6 h 4 t-BHP #4329 h
5 500 nmol/L Gen £:22 10 h + t-BHP 422 9 h 6 100 nmol/L Gen 4t
2210 h +t-BHP 24229 h 7 50 nmol/L Gen 422 10 h +t-BHP &4:#29 h
E 2 Western blot # il Gen X} t-BHP 55 5] i 40 il Caspase-3
RIEWZME

2.6 Gen xt 7 & 4n it PPARy & ik A5 69 % om

Xof HRZH o PPARy ££ 4 B i h 3Rk KOP8AI8 H R 2%
KT BB AN R AN i S R 2t ik &1 3A
£ 500 nmol/L Gen Ab#J5 7] WALEF T Z 841 g PPARy ik
AN N FS PPARy LR FANM+ & 3B

l‘—}‘-- 'f—. 'FI .w ‘- T
] r‘”' e~ .1 ~ 4 £
'r:-;w F‘ ..lr.“ -ﬂq

" ] -_ Iy
v 0 f'-- ~hay
A 3B 48 B 500 nmol/L Gen 4t 28 48

B3 %REANLENE Gen X3 4R PPARy ik
ERMFM  S-P x400

2.7 Gen 3R & e PPARy & & & ik 69 % vk
MR JLF 1A PPARy Rik & Gen fb¥E 1 2 4 h )7
PPARy 25 435K FAT i Tk FLBE G Ab 3R [A] 4E K 635 B
WG 24 b A E AR P R A0 0 LT A AN 2]
PPARy )31k Gen AbFRA] 5% BRLIAH L 40 5 PPARy JG
B kKT 25 5 AN h PPARy 235 B0 W1 m FLKE
Gen LbFRIHH] A SE R T THiEr DLIET 4
1 2 3 4
sox10— [ P ARy (EE )
55X103"_ «—B-tubulin

50x10"—> S — A Ry ()

64x10°—> “emmin B

1 *FR82E 2 ~4 4% 500 nmol/L Gen 4221 2 4 h
E 4 Western blot #ill Gen X} A Z 28l PPAR~y K% B 550
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3 i PPARy A3 AL 55 104 1A B2 4R LRGBS 2 7--1 VCAM-1
A

YA ROS WA+ 0, - idsEfbE
H,0, ¥HAmE - OH FEHUANMREAR 1T E
FEE A A P A A A R E ] S D 0 A A
ToERSE HETRE LA -BHP /E24 A 55|
B S = AR € 27 o3 U TAE R VA N = K E AV
WA R Poernich % * ] t-BHP 75 5 A I (5
R AAEAIE T R R ARIRMESOCR AL
K I -BHP X} EA. hy926 [N Kz 4 fd 5A W i # e Jf
HAE 40 ~ 160 pumol/L 35 il YL i 5 A M sE T4k it 522
BEMNENFEZR 5 Beretta 25 ° FH 50 ~ 100 pmol/L
H, O, £ 38UAH [7] 248 f bk B R 56 1) 3808 — B PR AR 5
55 DL t-BHP #E37 PN Bz 40 B STk R B A AR S A 3%
BRI 5y faE HARL JeRbRBER AR =55 5 iR
B Sl RS S s A Y Sy
KIRMIEDIME R B THA T4 & 3 Rk
MEA—ERPRIEE T © EWNME XKE ]
B i A1 Bt S AL %R B BF 58 I AS £ WL Hernandez-
Montes %5 7 LA EA. hy926 #0 Jifd N BF 58 %t % % 30
25 pmol/L F150 wmol/L Gen THALFEZIMI 24 h J5 fie
W PRI AN I AEHT H, 0,15 S A LR 4 H oK 58
% Daidzein Dai A3 MW  7EFRAT L5 o & B0
Gen 18 ALHE S1 KT Dai Gen 7E 5 ~ 500 nmol/L I
FEINA B WP ALROY, RE 6% ] k4% t-BHP 75 &
AMEAET: 5 Xu %5 ° BIBFIE S5 5 —3L
AS AR RN SEA R O RE S
S 3 37 PR N 3 PN R A D R v B A A
7= 7' Caspase-3 HUIKTE VAT & A& 1 e 40 = 1
Tl gL BT [E 45 DNA F B ik e 4 i A< i e o 22 i 4
PR Xu % * [AREIEEE] Gen Xf H,0,i% S 0041
PTAIRE BEMEIER AL 45 R B +-BHP
FEFEFN WM T M AR FE 9 h X
Caspase-3 FUIE RN 3K B fe K 70 8 B T L4 31 1) 48
JeL B A TR 2= 484k T Gen 5 ~500 nmol/L fig
i D PN Caspase-3 AP  HLXT 20 B A A T4 B b
BRI, DL B E5RAEIR T Gen X IML4E PN 12 40 g
PIORIP RN, S Gen 1E R —FPi 6 1 RARPUALIE &
AT XFTRIIA AS KA RIRINEZEZE L AEE
WK 5 H A poor antioxidant” {HIRAT WL E] T
Gen HAHER W 0 (9P AR (B [A T VitaminC
5Y VitaminE JEX] [ H13E B A AW BRIEH Gen X
5 S S EA BRI R e B S RIE
SorF R RIS i 40 M RE A 2L MR A A N B
PPAR-y J2A4% 37 1488 510 v 1) — 2% o C A4 9300 1 A% e
SR BAZMAY =80 AR A B9 R T

I HEMREBH KB PPARy (175 L BEHD
il Na* -K " 384 09 16 M 35843 BELIT I 45 P9 Bz 4 g 5%
ik VCAM-1 J8i/0 (40 M A 2R A I e AS R A8 3B Y
RAE T I 3h koo AR BE AR T AR BIF 5T & B
500 nmol/L Gen REARLIKIE PPARy 3 4 e fb 27 52
5558 T PPARy JEH W3 A% AR 1 PPARy
FERE FKSFIA W kg ST/ B &R PTK
ST 20 247 (HH & 4% PTK 400 84 07 5 45
FHFI e 378 = T B AT S 6 B R0 i R DR b
FEAFEREA G H BB Gen J5 ILE T Gen R IEE W M

18 £20 nmol/L ™ [H It Gen X} AS &4 %K B
TSN AR P BB 3E i PPARy JI% iAok 5L

25 LR AHFSE R IR Gen X t-BHP 75 51 4 K 4
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PPARy A EH it PPARy J8 ¥ il Fh i 3%
A5 N R AN AR A D SoO A RdE— AT

S 3k

1w Wl AR % BURTEERIAN A HBx 325X HepG2
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2 W SKIEN. PPAR Sk teaide T . BUCEEZ5 A 2005
21 22 3077 -3079.

3 mikzT BT fIfEm. PPARy SEifkoBAERELL T . EOE
¥ 2005 9 5 369 -372.

4 Pocrnich C E Liu H Feng M et al. p38 mitogen-activated protein
kinase protects human retinal pigment epithelial cells exposed to oxida-
tive stress J . Can J Ophthalmol 2009 44 4 431 -436.

5 Beretta G Orioli M Facino R M. Antioxidant and radical scavenging
activity of honey in endothelial cell cultures EA. hy926 ] . Planta
Med 2007 73 11 1182 -1189.

6 ZW] JEK BEER. JeRbRBEE VISR T . PR E 2
2008 18 4 617 -620.

7 Hernandez-Montes E  Pollard S E Vauzour D et al. Activation of
glutathione peroxidase via Nrfl mediates genisteins protection against
oxidative endothelial cell injury J .
2006 346 3 851 -859.

8 XuSZ Zhong W Ghavideldarestani M et al. Multiple mechanisms
of soy isoflavones against oxidative stress-induced endothelium injury

J . Free Radic Biol Med 2009 47 2 167 -175.
9 MK FIRERERE LB R U M/ R, SRR AL
Pl MBI FERT S IR, JEa Bz iReL 2004 48 - 64.
10 F2L K. WAL S SRR C RAOUF TR T o
[E shfkigfb e 2008 16 9 751 -753.

11 B—F BB i3 SR BB RS TR 0T 52 A -y 5 BBk ok Rt
I BESRBIEE 2006 19 6 565 - 568.

12 Bhakta D Higgins C D Sevak L et al. Phyto-oestrogen intake and

Biochem Biophys Res Commun

plasma concentrations in South Asian and native British women resi-
dent in England J . Br J Nutr 2006 95 6 1150 —1158.
W 2010-06-29 &M@ 2010-07-23

i R E



