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Effects of phytoestrogen o — zearalanol on hypoxia/reoxygenation injury
in HUVECs
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[ABSTRACT] AIM: To investigate the effects of phytoestrogen o — zearalanol ( ZAL) on hypoxia/reoxygenation
(H/R) injury and mechanism involved in human umbilical vein endothelial cells ( HUVECs). METHODS: HUVECs
were exposed to hypoxia for 3 hours and then reoxygenation 1 hour. ZAL or 17 — estradiol (E,) at concentrations of 10 ™°
—10® mol/L were pretreated before hypoxia. The survival rate of HUVECs was detected by MTT. Either the activities of
LDH and SOD or the level of MDA in supernatant was detected by spectrophotometry. RESULTS: The survival rate of
HUVECs and the activity of SOD were significantly decreased ( P <0.01) , while the activity of LDH and the level of
MDA were significantly increased (P <0.01) after H/R. These changes were reversed by pretreatment with ZAL or E, ,
and there was no significant difference between their effects in the same dose of ZAL and E,. CONCLUSION: These
results suggest that phytoestrogen ZAL protects HUVECs from H/R injury by inhibiting the oxidative stress, which was
similar to E,.
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1 FERH

ZAL(Hr ER R 3R4) L E, | T B J5 e
ek (MTT) (Sigma) , 54 IfiL 3% ( Hyclone ) , R F1 B
(Invitrogen) , LR i & B ( LDH) . & 481k ¥y 157 1k B
(SOD) . % (MDA ) il %€ i | & (R B LAY
TREPFRHL)

2 HUVECs BRIEZEFREE

2% Jaffe 17 105 8, A B!, BEAT HU-
VECs JFAHE I e . 122 -3 A T8 %,
3 ZBRSARBYLIE

SN : IE % 5t B4 (control ) ; iR &/ E A4
(H/R) : 4I7EMR4E (93% N, - 5% CO, —2% 0,)
3hEHEIREIERAHEN 1 h; ZAL b3HA R E, kb3
4 A HIFEAR AT 20 min LA FRHEE (107 -10°°
mol/L) ZAL B E, A5 3 h,BE 1 h, £4¥n
=6,

4 MTT EZ#ENAREFERE

UL 2 x 10% cells/well 3:F0F 96 FLILEFebR , FF
ARKBEMEE, AT ARG, 37 EE, 81
BIAS ¢/L MTT ¥k 20 L, 46223555 4 h; 3 1IE,
BALINA 150 WL DMSO,#%%% 5 min 45 B4 7500
fife , BRI %€ 492 nm K & FLROGEE (A) fHo
A TG R = AR A A B/ 1E % X FRZA 40 g A
1 x100% .

5 LDH.SOD &% MDA £ &%

HARLA 3 x 10° cells/well 3T 24 FLEEFMT, 15
HEKFE 80% -90% Fh& ), 43 A4 T AR, R EL
EW SR AR B R S U B R AR, T E
fL LDH SOD {54 K MDA & &,

6 ZitFEsbE

B BRI £ bR (x +5) FRoR, F SPSS
BT R 2, ZAHBE LR AR RE £
4357 (One — way ANOVA)

# =X

1 ZAL R E, 3HEE/ S 4/5 HUVECs FFiEEa#0m
K% 3 /E 4 1 h J5,HUVECs 1775 F 8] BAK
FIE# X4 (P <0.01) ;ZAL(10 ~° - 10 °mol/L)
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LA B E G R (¥ P <0.01) , 2 &K
T, MR ER ZAL 5 E, WIEATEZEER
(£1),
2 ZAL R E, 3R S/E €J5 HUVECs LDH &
A

K43 WE% 1 hJ5,HUVECs %W LDH &
HHE R FE®HNBA(P<0.01), 10° -107°
mol/L ¥ & ) ZAL W] L\ i & & ff EiR A4k (P <
0.05,P <0.01), 25 B MM 1. HH[F W BEEH ZAL
H5E, WMEALREER(E2).
3 ZAL R E, ¥R E/E |5 HUVECs SOD jEt¥
% MDA £ E/ZM

K& 3 WE%E 1 hJj5,HUVECs |15 SOD &
PER AR T IEH X B4 (P <0.01) , 7] MDA & & 8]
BEFEEMEA (P <0.01);10° =10 *mol/L ¥g
FEW) ZAL 7] D) B 2 2 /% EiR AR 4 (P <0.05) , 5]
BRI, MHEWRER ZAL 5 E, WEH TR EE
F(FK3),

*1 ZAL R E, ¥MEE/E &5 HUVECs FEEHZ M
Tab 1 Effects of ZAL or E, on survival rate of HUVECs after

H/R (x£s. n=6)
Group Survival rate( % )

Control 100.0 6.8

H/R 52.9+2.0"

H/R +10 °MZAL 67.3 =£11.6*

H/R +10 *MZAL 64.9 £3.1*

H/R +10 "MZAL 71.0 +9. 8"

H/R +10 “°*MZAL 70.4 +10. 4%

H/R +10 °ME, 58.7 +8.1*

H/R +10 *ME, 60.1 +8.2*

H/R + 10 'ME, 66.7 +3.6"

H/R +10 SME, 71.9 +15.7%

* P <0.01 vs control; *P <0.05, ¥P <0.01 »s H/R.

%®2 ZAL R E, xH{E&/E K /5 HUVECs LDH F K200
Tab 2  Effects of ZAL or E, on LDH activity of HUVECs after
H/R (x£s. n=6)

Group LDH(U/L)
Control 487 +217
H/R 894 125
H/R +10 °MZAL 788 +178
H/R +10 *MZAL 606 253"
H/R +10 "MZAL 587 +85*
H/R +10 °MZAL 560 + 142
H/R +10 °ME, 858 +123
H/R +10 *ME, 596 +52%
H/R + 10 'ME, 559 +61*
H/R +10 SME, 547 +105*

* P <0.01 vs control; *P <0.05, #P <0.01 »s H/R.
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®3 ZAL R E, xR &/& & /5 HUVECs SOD &t &
MDA 8% M

Tab 3 Effects of ZAL or E, on SOD activity and MDA level of
HUVECs after H/R (x £s. n=6 )

Group SOD(10°U/L)  MDA( umol/L)
Control 14.74 £1.17 2.37 £0.29
H/R 11.62+0.80*  2.88+0.18*
H/R +10 °MZAL 12.17 £0.60 2.48 +0.17*
H/R +10 *MZAL 12.65 £0.42° 2.40 +0.11*
H/R +10 "MZAL 13.54 £0.96" 2.37 +0.40*
H/R +10 *MZAL 13.40 £1.34" 2.36 +0.18%
H/R +10 °ME, 13.76 £0.98* 2.43 +0.28*
H/R +10 *ME, 13.51 £0.24*  2.36 +0.20"
H/R +10 "ME, 13.29 +0.73" 2.32+0.27%
H/R +10 °ME, 14.38 +3.297 2.40 +0.06"

* P <0.01 vs control; *P <0.05, #P <0.01 »s H/R.
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(LDH) {EHER BT , RUEA3 v RA 1 h \TER
FEER N A R, BT, TSR A
g Z BALAR ST AALRE A R T 5] K B RN B
B, RARE/ R ERGNEE LA Z—. BEML
PIs AL (SOD) 2 —FhERIEIE BRTl, AITEER H,0,
BEHE T, RIPHRAZEEA A b ZEH 8545,
H B2 AT 5 R AR it A58, & A M 45 1 1R
AT REAIRRERS . P9 B (MDA ) 2 RAR B A fk
WA R YY), @A I MDA #9858 1] DL BRJIR
Bt SE A FIRRBE o P9 B2 40 X 40 T I 8 o B URK , A<
W R R E 3 /R 4A 1 h 41N 240/ SOD i 4B
TR, [ MDA &84, iE SR E/ B A AT Bk
MBI A AL - DL AT, S EEA LRI B

o - ERAEERE M EEY SR, A0
RRI, EEd ZMgEE o lERPER, B
AREPN, B i, ABTTETE R g T
ZAL XN R AR SR/ R AR R . & B ZAL
TS R BUR A/ R R AW BT &, T LDH
TETENT T [, 3R ZAL TR 9 B4R, D8R 4
RA/ A HAE -5 M — B A L E D 5
BRBIE. BRAOTRME T HEAKMFT ZAL X B4

JAFIE A0 LDH &R pmg (BRR B ) , KB E
RIEPR A IR, RN TE W R T ZAL M40
PRIPE A IR, AR 1R B B AR R S B i
A&l T o ERIT ZAL R FIALH, F AT — 20
8T AFIWEE ZAL XA B2 4 SOD %441 MDA
BN, R E W BE RS 4 SOD &4, Bk
MDA &8, AR IR ; KB ZAL Al g
e B AR, 0 S B AR, AT ek
A AL R RAR A , PRI A

S LR, YR o - EXRFEENRE/
WO AR A TR IR, AL AT AE
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