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HZ: B Rt EFER2AXETF 2 (NR2) AfkA Lk mpid 848 (HO,) 8t f8
PR, ik i MTT ME R ERE HO, sTA Rk Ek gafe (HLECs ) & A 835m ; A e AR
EFARRA (R HO,), REKE HO, &4 (100, 200 & 300 wmol/L) #= Nif2 #7448 ( GSK-3 B +H.O,
300 wmol/L) #FHEA (ROS) BZAAAY B ALH (SOD ) #4F ; Western blotting #-  T48 % & & 3 A
Caspase—3 ( Cleaved—Caspase—3 ), Bax, Bd—2, N2 && @, N2 &G & Nif2 8 & G e) £ A ; ik & hikkh
& Nef2 2 dh Rk ok tmp ey Rk fe A, B5R % HO, R 400 wmol/L B, dhdkik bk s R +T 1% 2.1,
M HO, L 48 h J&, S ROS ¥ EEBIE, ZFA%TFEL (P<0.05), HEFTBUE, 4
40 ROS 4 F 5 (P <0.05), N2 #p4) 285 HO, HREHLE, 2 F LA+ FEL(P>0.05), L 48h 5,
A28 SOD #4-Fhik, 2 F A%t FEL(P <0.05); 5 EF AT BAE , &4 M4 SOD 43 AKX ( P <0.05),
5 HO, &R FEAIE, N2 #7441 SOD 42 F& (P <0.05), 43 48 hJ&, &% Cleaved—Caspase—3. Bax,
Bel—2 & ik 8 sbdk , £ 74 %it 3 &L (P <0.05), 5 E% B H,0, &K JEU Caspase—3.Bax BAK (P <
0.05), Bad—2#& (P <0.05), 5 HO, &R AEMAILE, Nef2 3744149 Cleaved—Caspase—3. Bax 7% (P <0.05),
1 Bel—2 A& (P <0.05) ; HO, &R E 40 % Nef2 03t R ik 40 5 36 % HA 4 M 2R 09224, Nif2 374 44 %
N2 & ik, 258 Nef2 AL IRAK B 20 0P 69 Rk B A D A5 38 m I BN IR A T G 45, BIRIE
BTRasSE, AR A FRANBGARATHER,

FEE . SRR, Bl R4 Es ; AT

FESZES : R776 ; R34 MHRFRIRES ¢ A

Anti-oxidative effect of Nrf2 in human lens epithelial cells*
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Abstract: Objective To investigate the role of Nrf2 in the oxidative damage and apoptosis of crystal
epithelial cells. Methods Hydrogen peroxide (H,0,) with different concentration was co-cultured with human
lens epithelial cells (HLECs) for establishment of oxidative stress with or without Nfr2. Cellular activity was
determined by MTT assay. Flow cytometry was used to detect the apoptosis, reactive oxygen species (ROS) and the
superoxidase dismutase (SOD). The expression of Cleaved-Caspase-3, Bax, Bcl-2, Nrf2 protein, Nrf2 protein and
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Nrf2 protein were detected by Western blotting. Cellular localization of Nrf2 in in epithelial cells were identified

by immunofluorescence. Results The crystal epithelial cells irreversibly died when concentration of H,0O, was

more than 400 pmol/L. ROS production was increased while expression of SOD was decreased significantly with

treatment of H,O, for 48 hours when compared with normal control group (P < 0.05), which was attenuated by Nrf2
(P < 0.05). Western blotting data suggested that H,0, induced an obvious increase of Bcl-2 (P < 0.05) and decrease
of cleaved-Caspase-3 and Bax (P < 0.05), all of which was abolished by Nrf2 treatment (P < 0.05). Expression of

Nrf2 in H,0, group was increased, along with tendency of nuclear translocation. Conclusions The expression and

nuclear translocation of Nrf2 in human lens epithelial cells enhances anti-oxidative and anti-apoptotic capability.

Keywords: crystalline lens; crystal epithelial cells; oxidative stress; apoptosis

AR EEMEE RN, HNRESEEAE.
AR b K AR SRR T — 2 R A, 4
FRAIRIR A IE R A, BEPS5R AR A FE W A
aRIR, — ELARAR b B AN D RERE NS, s S i
ARAABZEAL, PR, BASBOINE. AN
WA RHRIRZ, AU FER, H o2
M, A RAEETRIE AR R " o
AR (ROS) A LI E Sl IR BT, 2 H sl
DNA, RIS, &0 LIVE N AR S8 i L ifE
5501, WG ZR0E 5 e S AL S 1
I Tl EAL A HL0, MR AR A 45

#% B F E2 #H & A F 2 (nuclear factor—erythroid
2-related factor 2, Nrf2 ) J& 40 HCA A AL B £ . LI
TR E B SRN T URIFFE AR, Nif2 8 AR 45 Fh
PUSAAC RN T 22 R L B AR BAT fR 4P
PER ™. ARHFSE FEBEHGT Nef2 L6 SRR T Bz 20 g
Pt H,0, FALIFTA T B9V, I 45 IR BiiG
P B SR i) L AR AR

1 MRS

o AR
N AttRAA 1B 2008 (SRA01/04) W [ v I RLA%
Be LT, MEM K53RE0 A 56 BL AR, ik
RIS G B HEE R RAEYARAR, HEAL
Y B AL BE (SOD ) A i) & 1 H rg sl i)
TAEMFSERT, Nef2 —31. 5§ Caspase-3 ( Cleaved—
Caspase-3 ). Bax, Bel-2 — 31 H 3 [E Absci A A,
GAPDH . MR it E AWyl — Bl B A SR s AR P A
H, Dapi Je@WIA AL FKE AR, JOLHWA
R AT, BREARBOR & A LSS
KAYAH R
1.2 {XEMnigsE
BRI (_LIAR(E RP-9160 ), FLEIME (&
[ Biorad 7] ), HEELHLIKAY ( E[E Biorad AH] ),

1.1

TKEEE AR T 258 ( LI RBEA ] ), Halm s
HREOAL (JEE Beckman 23 H] ), S 6 B id (H
A Olympus A A ), B, WA, &G &
WEEAE (£ Biorad A F] ), fHIRFEIK (3£ E Forma
Scientific 23 & ), HIME 456G T ( 32 H Bioteck/
EPoch AF] ), HilvK#L ( B F] Scotsman AF100 A F] )
1.3 FHik

131 faiadzic ¥ SRAOL/04 F53-7E5 10% fah i
i (FBS) My MEM XigRdbrh, B+ 37°C. 5% — %k
Bk CO, Bi =M 1595, FH 0.25% JBl HrE 1.

1.3.2  MTT &0 R ERE HO, & F2 69 SRA0T/04 7
TR 2 ] 0 g R NV LS e 2 B W B sk A
(AHA H,0,). H,0, 50 wmol/LZH (fiIA 50 pmol/L
H.0,). H,0,100 pmol/L Z (/LA 100 pmol/L H,0, ).
H,0, 200 pmol/L 4 ( il A 200 pmol/L H,0,). H,0,
300 wmol/L ZH( fIILA 300 wmol/L H,0, )F1 H,0,400 p. mol/L
ZH (A 400 pwmol/L H,0, )s BUWEA KK SRA01/04
2 2 x 10" 4> /100 p 1 VREEHEFITE 96 LA, MEM #5553
(& 10% FBS) 557 24 h (AN EE 5N AMG BELF
H) S ANEHEE H0, ) MEM 53538, 3 I5%55 24
48 h JEEEFR RN (0D ) fH.

133 i K aniade BOR RN 504 - IE
WRHEA (CRHIA H0,), HO, lHEEH (H0, HKE N
100 W mol/L ),H,0, Hryfk B ZH( H,0, MR 200 W mol/L ),
HO, R BEAL (H,0, #BEA 300 wmol/L ), Nrf2 fili 21
( GSK-3 B +H,0, 300 . mol/L ),

134 AR AER ROS A& 5S4
48 h J&, FAnElscsE TABEFH) DCFH-DA f, 40
IR SR 20 ming TGNV KR SR DRI AR 3 1K,
T EERARHE AN R DCFH-DA

135  SOD A% B 5 HAMALTE 48 h i, U
YA FIEW, B S R MR D
R AR IR, JRS), 37CHEE 20 min, 450 nm
Ab il B A 32 %, 4 B T SOD i 1 =SOD 1 i % /
50% x 12 x FEMFRBATEL
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1.3.6  Western blotting #2M Nif2 &% & . #%&ka. £ W, EEMERIH 22007, 4558 : O

wa, Cleaved—Caspase—3, Bax F= Bcl-2 raxt kA B
5 HAMAALEE 48 h J5, ARALA 172 YU TR E A0 A
HEZER . AN, Ha 12 #EH TR EA.
Z Ot i, B H &ad SDS-PAGE 4 B J5 7 %
2| PVDF 5, HBAET R 1 h, EHILEH PVDF R
3R TAFE R —PUE W R (Pt Nef2 L1 2 500,
R Cleaved—Caspase—3 . Bax fll Bel-2 A 1 : 500 ks,
S GAPDH LA 1 = 1000 #iBe ) 4°CHEE 14087, TBST
THUE. ¥ PVDF B T AR i A Y B b i R BT
“H (1 2 1000) WEWH 1.5 h, TBST iHVE. FIH
e UM Al ORI T i R
1.3.7 & R EAR M Nrf2 £ 28 8 7 69 & A Fo 2 A5
¥ 4 AR HE 3 000 4 /100 w1 2R FA/NABE A E
1 6 fLtk b, TEAHMIIEFRAENGRE 24 b, i REST-AHAR )Y
AbFE 48 h 5, BERRERZE MR MRS R, 4% Z R
7 5 min, BERRELZZ PR IIEDE F, 0.5% R
SRR FEEE (Triton X=100) 3250 10 min 34 111 20 Jifg i
WIEYE, 19 41055 A A B 1 h, R0 Nef2 —41 4°C
BB, FHR T 1 h, 6- TIPKEE —2- FEIEI|UH 4,
6—diamidino—2-phenylindole 4', DAPI ) YeA% 10 min, i
FRERZE s o, B/ NBIBE B T b, SOk
[CCARUE S
1.4 SFitEFE

Bi R F SPSS 17.0 Geit- 8k, vkl
P+ bR (xxs) Fon, RAEE M2
SIMTRR R 220081, PR LA LSD— /55, P <
0.05 HEFAGIEE L.

) s A 4TS S 225 (F =268.540, P =0.000 ), 4b
PRAFE Ry 48 h B, AHAEE 1 i, QLRI RIS S
Z5 (F=126450, P=0.001), £ 48 h i, £
RIS AR A A B . QBRI SR A 5 IEH
Xf BEZH ) ANRRTS et 225 (F =254.110, P =
0.002), SIEH XA LE, H,0,50 pmol/L 4. H,0,
100 wmol/L 2. H,0,200 wmol/L ZH A H,0, 300 w mol/L
ZH LTS 134 R I (P <0.05), 4% K 400 mol/L
i, 4R EET . LR 1.
22 LKHAROSESELEK

LbFR 48 h 5, 4540 ROS SHEMLE, 40 %4)
Mr, 290505 (F=2851.340, P=0.000), 5
1w X R R, A4 ROS FRFE (P<
0.05), Nrf2 215 H,0, Bk B4 LA, 227581t
RN (P>0.05), WA 1 FIEE 2.
2.3 fKLHSOD BELLE

bR 48 h 5, 454 SOD &b, 4 00T,
EREGIFE L (P <0.05); 51EH 0 B4 i,
HALFRL Y SOD Fr &R (P <0.05), 5 H,0, Bk E
20 A, Nef2 7] 20 SOD S s X P <0.05 ), W3 2.
24 FJAEBTEEARENLLE

ALFH 48 h J5 , 4540 Bax, Bel-2, Cleaved—Caspase—3 .
Nef2 B, Nef2 A8 . Nef2 208 (SRR 1tk
G2, ZRAGITFEL (P<0.05). SEF
XA U, HL0, 254 Bax 38 FFE( P <0.05 );
SIEFEX AL, HO, IR Bel-2 FRik2E 5 T4
TR (P>0.05), HRSHERAGIFEL (P<

=
2 £ 0.05) ; H,0, & 1~ ¥k FBE 4 Cleaved—Caspase-3 & 5 T
2.1  BHEARE AT IE A LHAETE P i (P <0.05); & MW N2 S8, BRI
BRI G IE R BRI ) s A4 TR (P <0.05) 5 Nif2 KB IR IA NI (P <0.05), 5
1 SHATEREMNERFALE (xxs)
3 12h 24 h 48 h
TEH X B2 0.762 £0.113 0.756 = 0.021 0.751 = 0.020
H,0, 50 pmol/L 41 0.712 £ 0.010 0.709 + 0.091 0.711 £ 0.012
H,0, 100 p mol/L 41 0.586 + 0.041 0.487 + 0.030 0.411 +0.012
H,0, 200 p mol/L £ 0.391 + 0.024 0.352 + 0.031 0.231 +0.043
H,0, 300 p mol/L 4 0.305 + 0.102 0.272 + 0.087 0.178 + 0.010
H,0, 400 pmol/L 4 0.013 + 0.001 0.004 + 0.009 0.001 + 0.006
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0 10 13\ 10010 0 10° 10 100 10°
B0, ATk Nef2 L
1 &4 ROS&=LLE
R2 HAMBROSTISODEE (x=xs) 1 2 3 4 5
Bax s = w21 kD
ZH 51 ROS SOD
Bel-2 — 26 kD
TEH X R 46.52 £3.25 89.93 +2.29
) oty - 1D
3 - ) ) 8 T
H,0, il 20 55.48 +2.96 72.00 +7.73 S — _—p S7KD
H.0, Hrifk BE2H 69.58 + 4.43" 52.70 + 6.08" N2 BB e e S W 57 kD
H,0, F5vk 4l 83.18 + 3.93" 45.08 +5.47" N2 ST o—— 57kD
—acti P ———— L N )}
Nef2 HI 2 75.98 + 6.56" 13.78 + 4.84"% B —actin
F1H 22 851.349 12 075.170 1: IEH X HR4L; 2. HO, IRVE B4 3: H0, ik B4,
) 4: H0, FIREA; 5. Nef2 5141
PAE 0.000 0.000

TE: 1) SIEWM AL, P<0.05; 2) 15 HO, FREA L,
P <0.05

H,0, 75 v B 20 H A, Nef2 4101 i 2H Bax ik T8 (P <
0.05). Bel-2 FiLFEAE (P <0.05), Cleaved—Caspase-3

2 Bax. Bcl-2. Cleaved—Caspase-3 & Nrf2 2F&H.
ZER. FEANENRIEE

FiETHE (P <0.05), Nrf2 #PHIZH 0 Nef2 BB . %
E ., REAFREARNEL, WK 2 fiEE 3,

x3 FAMMAZSEAMMBEIRELE (x+s)
417 Bax Bcl-2 Cleaved—Caspase-3  Nrf2 BZEH Nif2 Nrf2
1EH % AL 0.23 £0.02 0.19 £0.31 1.41£0.05 0.51 +0.02 0.25 +0.03 1.18 +0.21
|3 KON 357 3; %4 0.13+0.11" 0.26 +0.33 1.02+0.11" 0.59 £0.03" 0.29 +0.04" 0.87 £0.18"
H,0, Hvk e 0.08 + 0.02" 0.42+0.05" 0.75 £0.05" 0.81+0.07" 0.53£0.12" 0.40 £0.07"
H,0, mvk i 0.03+0.12" 0.61 +0.04" 0.55 £0.07" 1.10+0.10" 0.74 +0.08" 0.16 + 0.03"
Nrf2 il 4 0.43+0.03"° 0.22+0.02"% 0.92+0.12"" 0.12£0.05"* 0.10£0.03"’ 0.05+0.03"*
FAg 565.320 2871.210 300.650 23.110 6 964.410 462.170
PE 0.000 0.000 0.000 0.000 0.000 0.000

1) IR, P<0.05; 2) 5 H,0, Sk EH LA, P<0.05
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2.5 Nrf2 ZE40A6E M BRI FNE L JELHAZ N e B B ol WY o Nef2 10 1) 2E 4G DU AS 1) Nef2
AL W0, kAL 48 h )5, HIE#HX Bk, WA 3.
AR, N2 KA Z, HRAEENER, HO0, &k

Nrf2 DAPI Merge

B 3 Nrf-2 RIEFESNL PEGHG % 200)

TEH X B

H,0, iRk B2

H,0, T2l

H.0, B4

Nref2 4

3 itip SR L B AN A B AL . 45230 11 i

N A T A feEesryy DT PO AT LS P A
R N2 T S e, gy TIPIECE, BBV, 1l LI SE DNA
TN N2 5 Kol fi g, D100 SRR, ST Sk,

Lk i
N2 HEAZE, NeD-ARE (55 B O e R

Bel-2 50 5 Caspase 500, 1EH T B HUHL I -
MR ER, 20985, Nef2-ARE {558 #8351
T, LRI e A T YA
AP IE AT 200 £, ZERSIRER AT EUAL e R e

ey O 200 S BRAAIOURISED . R, mak A TR, L B2
PRPALSVIMLARST RO . LT 3 S gt o B2, Bl 0D
ST A AR EEMEM Y 5 T LI B, o T RARRE . Cleaved—Caspase—3 /& Caspase

SRS . L I BER e R0 T TR, AT E R
i B AR BT RS A SV ORI BE T s ROS T, sk W A T e AR T B By,
B b2 — F AU LR LRI TR . Caspase SEME LT BT R 11,
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EHEIEEI, RIHT-IH Cleaved—Caspase—3 Fll
Bax il H,O, ¥ BETFmi i R R, MM Ja -3 1 Bel-2 Fif
HO, YT Tk, WA B A0 B S
—EMPHTZREST, HEMIX TR AR A b R 40 Ak
P, Nef2 IR ZA K BT RI, Nief2 6t
PR T Keapl Z4F, Gsk=3B Al LIS SN Nef2 1)
AR, M SR Nef2 ARG B " FEAR S
H, 24 Nef2 PEPEZ BN GG , AR B A2 3
iEAAFI Y ROS (N, 7 A BT AL RE SOD R, i
T3 A Cleaved—Caspase—3 M Bax JhE, maET
H I Bel-2 FEAR, S s iR b R A B B 4 il
PSP T-RE S 5 Nef2 B4 .

B H,0, WRERTHR, Nif2 EEHERAN L, JEH
75 00, Wik B M B B ke s, 78 H,0, kA
I A Sy, X FRHT Nef FIAHG ZFIH% 5 (6 1 o
TR B i A ST i o e

AW, Nef2 8RB LS ALAE AeRAA -
B2 A A Shr A i s TR RN, AT A
PRI AL AN 25 6 7 RIS A — 1> S
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