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AT RSN SR, ISR BE R A UVB(0.,10.30 .50 mJ/cm®) (3K 297 nm) 43 5] BE 5 85 3% (0 40 g, 20 50 T IR 5 R
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20 1 4 45 A8 /N, BE T AN MG 22,10 30 .50 m/em® UVB RIS B UVB 3 58 i A0 B8 5 i 7] 228 < 40 i 77 35 %
BWT R, 39140 fe Z W % £ 10 ml/cm® UVB B8 5F 41 F1 30 mJ/cm® UVB B 5F 41 B8 90 )5 4 h, 40 fd
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50 mJ/cm® UVB B2 BE5F5 1 h 40 M0 h Grx2 mRNA A% ik & K 15.30+3. 01, ] & &5 TR B 41 9 1. 00+
0.07, 5 WA G E X (¥ P<0.05) ;45 A [ 0 0] )5 40 M o Grx2 8 (9 AH X 3635 A8 {4 $4 5 mRNA
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[ Abstract] Objective To observe the damage of human lens epithelial cells (LECs) induced by ultraviolet
(UV)B radiation and the expression changes of glutaredoxin 2 ( Grx2) in the cells, and to investigate the protective
effects of Grx2 on human LECs against UVB-induced apoptosis. ~Methods Human LECs (HLE-B3) were cultured
and exposed to different energy of UVB (0,10,30,50 mJ/cm®) with the wavelength of 297 nm. The morphology of the
cells was examined under the optical microscope 2,4,8,12 and 16 hours after irradiation of UVB. The survival rate of
the cells was evaluated with cell counting kit 8 ( CCK8). The apoptosis rate of the cells was detected by TUNEL
assay. Real-time quantitative PCR and Western blot were employed to detect the expressions of Grx2 mRNA and Grx2
protein in the cells, respectively. The cells were transfected with pcDNA3. 1-Grx2 plasmid by lipofectamine 2000 as
the Grx2 transfected group,and pcDNA3. 1 plasmid was transfected into cells as the empty plasmid group. The cells
were irradiated by 50 mJ/cm’ for 4 hours, and the apoptosis rate of human LECs was detected by TUNEL assay.
Results Cultured cells grew well with the green fluorescence for Grx2 expression in the non-UVB exposure group,
and shrinkage and death of the cells were found after UVB irradiation. The survival rate of the cells was gradually
reduced after irradiation of 10,30,50 mJ/cm’ UVB as the increase of UVB energy and lapse of time. The expression
level of Grx2 mRNA were 2. 53%0. 48 and 3.53+0. 14 in the 10 mJ/cm’ UVB group and 30 mJ/cm” UVB group 4
hours after irradiation, which were significantly higher than 1.01+0.08 and 1.00+0.09 in the non-UVB exposure
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group (all at P<0.05). The expression level of Grx2 mRNA in the cells was 15.30+3. 01 at 1 hour after irradiation in

the 50 mJ/cm” UVB group, which was significantly higher than 1.00%0.07 in the non-UVB exposure group (P <

0.05). The expression levels of Grx2 protein showed the same tendency to Grx2 mRNA. The apoptosis rate of the cells
in the Grx2 transfected group was (15.34+1.71)% ,and that in the empty plasmid group was (22.11+2.46)% at 4
hours after 50 mJ/cm’ UVB irradiation, with a significant difference between them (¢ =3.189, P <0.05).

Conclusions UVB irradiation induced damage of human LECs in dose- and time-dependent manner. However, the

expression of Grx2 in human LECs is up-regulated transiently after exposure of UVB,which has a protective effect on

the cells against the UVB-induced apoptosis.
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M (lens epithelial cells, LECs) 7E g RAAAC i i e Sl
T BR TE4E 55 o AR 19 3B B M b R FE B AR . B,
SHNR XS LECs /Y 45 1 2 3 0 N B /9 5 I, HG v
UVB F 255 LECs #iiff. LECs 25 ffRIK Y AL K
S RE AR e s, B & A £ Ak
P B &R 58, Hoh 8 08 8 A 2 (glutaredoxin 2,
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1.1 F2950 X8 A LECs & HLE-B3 [ %5 .
CRL-11421, 2 [# # X % 3% W) 2 77 /£ ( American type
culture collection, ATCC) ] ; [k DMEM %% 77 % ( 3£ [
HyClone 23 &) ) ; i 4 Ifi. 375 ( fetal bovine serum , FBS) ( DA
{451 Biolnd /A w) ) 5 55 443k 57 Lipofectamine 2000 ( 3& [F
Thermo 23 ®] ) ; 52 B %¢ % & & PCR A & ( H A&
TaKaRa 22 &]) 5 /D BRPT A Grx2 /K (9% 5 : ab167207,
He[€ Abcam A7) s HRP ARIC 14T/ B 40 (9
bs-0296G , Jb 5t 19 B 2R 2 W) B AR AT BR 2% W) ) 5 40 i 75 1k
A6 0 248 10 7 %0370 & 8 (cell counting kit-8, CCK-8) it

MG RIPA W ( L E 2 RAEWHE AR LA ) ;
TUNEL 4 1 i T 46 1 12 5] & (55 [ Promega /3 )
UVB T (#1%5 . UVM57, £ [E UVP A 6] ) ; S50 906 &
it PCR A (3£ [F Bio-Rad 24 w)) 5 28 G 81 & W i ( H
A% Olympus A H]) o
1.2
1.2.1 4iffs5 7% & UVB i 5 LECs #5455 155 R 1) 4 57
WA SCHR [4 -6 ] 4 38 19 J7 25, 40 B 7 Bk it 2
50 J3/> HLE-B3 ZHfifd , §fi £ 6 cm BEFR ML, i A 4 ml
TR B 20% FBS B KB DMEM, & T {& 53
5% CO, 37 CWEf i 85 9% 24 b, 7E ¥ & 4TI
L35, 3K 297 nm B UVB HR 55 40 fg , B8 5 3h 24
55 wW/em®, 23 BB 5 3.9 A1 15 min, B8 5F AE 4 51
5% 10 .30 150 mJ/em®, 10 mJ/em’ F1 30 mJ/cm’ fig
AR TGS 1.3.4.6.12 F1 16 h J] 2 730 55 W
SEANMIIE o 50 m)/em’ fig 4150 0] F RESHE 0.5,
1.2.3.6 F1 8 h #F47 M4, oK MRGF 41 /9 40 i 7 K
pagii:e
1.2.2 G2 WA g KM ali T 6 fLAR
HEAT B 5, 4 % B 3k B 70% B 40 4y oA
pcDNA3. 1-Grx2 Jiii 7 55 Yt 2H F1 pcDNA3. 1 25 Jif i 5%
e, 43 BB 3 we AR TR 5 S wl lipofectamine 2000
TR A i 45 5 JL W, ¥ 20 min; SR J5 K 6 L AR Hh 41 g
R E o W | R O 2 VR | DN W | R 2
FRWP . AR 5% CO, 37 CHEFEh 555 ,6 h
J5 W # ok 20% FBS (F Ik B DMEM , 4k %235 35 48 h, ik
AR A0 A A R D
1.2.3 e sd G @A 4n il b Grx2 FE [R5
W 1E 15 35 A0 40 M 4l T 24 FLAR, AL 6 x10° 4
M, FE G BE A K S 24 h AT PBS E BE 2 i, AT B
G3EL 4% Z2 B W P [ E 20 min, fiIn AN BRBT A Grx2
Prik(1:500) ,4 CHER F . PBS {HUE 3 i, it A%
JEZH0(1:500) , =R TG F 2 h, PBS 3k 3 i,
VN Hoechst Y4 #% . i o »¢ ' Wb 1o B2 W %€ 40 i 4 €5
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1.2.4  CCK-8 yEKG I 40 A i 3% J1 4 3% 5% 110 41 i gk
TP AR I T8, He A 2 96 FLAk , B LA 100 wl #5355
W, B 1 <10" A4, 15 5% 12 h, £ 40 0 BE S kAT
UVB B # B 201 A3t 3AR 43 20 O B i) R A5, 43
S AE AH I B ) 4, B LA 10 pl CCK-8 T AR,
TE 37 CHAF TR 1 ~4 h, HEGFR A B 1 450 nm
ARSI A £ W OE BEAE (A) o 40 M AR A7 3 = R AL A
B/ ZALWG AE. EIELE 3 W), BCFHH
1.2.5 TUNEL (ER DA MIH T 1 % 5557 00 40 B %%
Ji 15 51 80% B 431 i1 10,30 A1 50 m)/em® UVB B8,
Hor 10 m)/em® B8 SF 204 50 F RESH)E 4.5 h A1 12 b
30 mJ/em® B8 5F 4 70 B F B 545 4 h AT 12 h (50 m)/em’
W40 59 F BRI 1 h F006 h gRAT LR, oK BE S 4H 41
MIAE A% B BSETE 24 FLAR P A BB R IF 2 8
o R AL, A0 LT AR S R T O . R A fIE Sy
J 1 4% Z2 5 W [ 72 30 min, 88 J5 FAR B 534 0. 1%
Triton X-100 F1J5T £ 73 %0 0. 1% #7145 1R = #H 7K ¥ W 00F
H 20 min, BALINA 1 F5 A o % 78 1l 2% vl 200 pl,
FEMA 2 wl EH AR A E B 2 wl R
FRic 1 dUTP ( biotin-16-dUTP) 37 C i & 1 h; PBS 2
%L N Avidin-CY3 5 /E ) 1 h; Hoechst ¥ 4%, &K FH
YT % Wl E R, 9O W RUEE NSRRI IR, SR
Image-Pro Plus 114 TUNEL FH 14 40 ifd L 9] , &5 1K 55 56
IEREBE S NLET . AN YR T3 = AN LEF ) TUNEL
BT 50 L BT v 1) 427 hoechst (5 S8 H o S840
3 WG HCEBIME .
1.2.6 SZHPZEGE & PCR IEK AN H Grx2 mRNA
FIZE B 1. 2.5 R 0 5 B AR 36 AS ) B8 5 BE it
IS 8] R4 T 40 40, oA HE S 4 40 M A S % BB o ] Trizol
P43 A AE AN [R) B D) g 4R R & 41 48 i b RNA,
TaKaRa 8 % 5% i 7] G0 RNA 308 5% 5%y ¢DNA 5 1.
PCR R iR Z :SYBR I 10 wl, 751 % (10 wmol/L)
FFRWES % (10 pmol/L) 4 0.8 pl, cDNA Ktk 2 pl,
RNase-free ddH,0 6.4 ul, B-actin fil Grx2 PCR 5|9 ih
b5t BB BT A . B-Actin Fil Grx2 §7 3 %%
.95 °C A4 3 min;95 C A5 155,61 CiB k15 s,
72 CHEAR 15 s, 4L 40 NEER . DL B-actin NS, H
27T Grx2 mRNA [y M X Rk ., LB EA
30 BCE I
1.2.7 Western blot LK I 40 fid H Grx2 5 1 ) 32 15
FE IR 1. 2.5 vl 1 J7 2 AR AR S [) BR S R 42 I 7]
mVHEAT 4320, A BSR4 A0 e A D X B 4% 2 20 43 )
T UVB &b 3 J5 A [] i 18] 5 5% B 0F 55 9% WK, PBS Uk %

LG 150 pl RIPA LR, [A) I fim AL = 1007 HT
filf fik % ( phenylmethylsulfonyl fluoride, PMSF ) i 47 24
fift s RIPA 2% J5 >R F BCA S EAT s H 2 &, T 40 ML 2
fRWP IS £ SDS EAEZE M, 100 C 2%k 10 min,
A0 LR P 94 T g 5 i Pl 3Kk, O 8 RS DR PVDF
JRE b A B A B OE WA R T Tmage-J B A
At IREEAR, LA B-actin y N2 3HH G2 U AR XS &
KR SLEEE 3K BCF I E
1.3 Geit2eorik

K SPSS 19. 0 Geit 2 gt AT e it o . A0F
FEREI 8 bR 1 B TR DL xes FOR o SR 4l £
KT FE BT, 4 UVB R 20 IR S i s A ] s 1) f) 4
A T A8 F G2 2 R X 3R 3K R 1Y A 25 5 Y
K IR 2R J7 22 00 M 5 & e B UVB I 2H 240 g R 5 i
LG E Grx2 mRNA KX 235 B4 22 53 L Bk H
DCEH BT P A 2R 5 22 70 B s 2 1 W BOR T SNK-¢ £
5 s UVB B S 25 JBORCZH A Grx2 6 % 2 [R] 48 il 0
RN ZE S BRI SIAEA « K5, P<0.05 4 2 5
EEN S-S

2 #R

2.1 #£4] HLE-B3 JE A28k

A HECS A 20 B B A K A0 8 SR T 4, 4 i
JiE BT, B (L TA) AL Grx2 3Rk S 2% 8,98
I A MIAZ O W 98t (B 1B) o UVB FR 119 48 i 4%
RSN, B SR P R SR TS AN M £ . 10 m)/em”
UVB HBGTZH MR 5T /G 4 ~ 6 h AR 45 /N i BB - 40
ffo, BE SRS 12 h 40 H B0 )8 4> o 30 m)/em® UVB RS
Y1 HEGT I 4 h B AT UL AR f AR FR /N BB JS 6 ~ 12 h i
PR LT 40550 mJ/cm® UVB JBETZHIESS S 1 ~2 h
RV B4 BT 25 AR, I T DLAE T 4N, B S JS 6 h ok
ZRAMIET-(F 2) .

B1 EFHEsFH HLE-B3 HEMESR Grx2 Rix A ¥ B
R WS A L RE A K, AN A R R A (AR R =250 pm) B ¥k
OB AR AN R Grx2 3k B, B & Uk (FITC) , 40 i &%
5 6,9¢ 5% (Hoechst) (F£ R =100 pm)
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UVB 30 mJ/cm® UVB 10 mJ/cm®

UVB 50 mJ/cm®

2 TE#EE UVB Bat/EREHE & HLE-B3 MRS

2.2 AL ) AR AL A

5 HR ST 24 Wit A 5% 5% B[R] A0 < 40 B A A7 R R S 3
10 mJ/em® UVB BB 4L RS 4 h 21 A 4720 5 o e
0, MG 812 116 h & B I, AU S 24 h 2 i
HEAF 2R 5 (37. 05+4. 23) % 330 m]/cm® UVB 21 2 i I8
SIS 4 h AR AE A AR B R 4G R B BRGNS 12 h Fi 16 h B
Wi T W, IR S5 24 h [ 78 (24.71+3.31) % 350 m]/cm’
UVB A4 i85 )5 4 h 4 A= A7 R BT s 2R R B B
5HE 12 h JE 7 (16.41+5.12) % (& 3) .

B3 FE#EE
UVB 8 §f F [ Bt
18] I HLE-B3 #8
MEBETLE
B ok WA AL A
L s 25 555 7 B i
9 4 2 7
& Wi Tt W%
UVB 8 9 fi it FY
4001 0 B B
O9E K, 40 o 4 4
KB W F W, 4
Wk 77 3 HG F
TRl UVB i
84 ) A
B UV SR

- RIBHAL

-m 10 mJ/em® UVB IREF4H

=i 30 mJ/cm, UVB HE5T2H

—- 50 mJ/cm® UVB B4
200

150 ¢

100

Y AEAFAE (%)

50k

0 1 1 1 1 1 1 L
0 4 8§ 12 16 20 24 28

IRFE] (h)

S EE (AR =50 pm)

10 mJ/cm® UVB RS 4L IR 4TS 1 h 400 R A K ,3 ~6 h 41
RFGE /N, B IRFE T4 530 mJ/em® UVB BRGF4L BB SF /5 1 h 45045 10 mJ/em® UVB BEGT4H I8 /0, BEGTIS 4 h AT W40 MR AR 45 /N BB YT JS 6 ~ 12 h
HFL R FET- 4 550 mI/em® UVB BRSTZL IS5 1 ~2 b B SR 40 M TR 25 0lg A8, 5 AT WAET- 40 M, PR 5T 5 6 h K 28 an st r % ko nvE T 40l

2.3 44 HLE-B3 J{T-RIEM

TUNEL #5  7x , 2¢ % i U8 T 08 T 240 i 2 210
@5, MR 5 6. KBS 4 K& 10 m)/cm®
UVB MR EF4 IR 4F 4.5 h F1 30 mJ/cm’ UVB Hg 5} 41 g
SFF 4 b A DL i A T A B, B RS 12 h T 4 A ]
% i 50 mJ/em® UVB BE S 4L RS 1 ~6 h ¥y ]
DR T4 i (16 4) o RIS 41 TUNEL PH % 40 g
g (3.44+0.33)% ;10 mJ/em” UVB 8 51 41 B8 51 41
Mij5 4.5 h TUNEL FIE40 8% K (7.03+1.41) % ,
HRAFFJS 12 h 2y (34.91+5.96) % , ¥ B 8. & K B S5t
A, M GY )5 12 h 41 TUNEL FH M 40 i 5 B & & R o
G4 5hdl, ZR AR E X () P<0.05);
30 mJ/em’ UVB BG40 BB 54 40 L J5 4 h TUNEL Ff
M H N (15.76+4.73) % , BETG 12 h Jy (44.83
2.83)% Y)W W TR MG, MO 12 h 4
TUNEL FHMEA M 2 B & TR E 4 hdl, 276
it X (P<0.05) ;50 mJ/cm’ UVB & 4t 41 B8 5
4ifflJ5 1 h TUNEL FHPEZH B30 (7. 1£2.54) % , Bi
BPJ5 6 h Ry (49.3+3.3)% W@ T AR MG, 2
S G E (Y P<0.05) , (ES5) .
2.4 HHAAMEH G2 mRNA FKik i 12E 1k
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TUNEL+ A
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25 pm 25 um
—

25 pm 25 wm 25 pm

10 mJ/cm® UVB BREHH

PARTIVY

30 mJ/em® UVB JRYF4H

25 pm PARTIVY

25 pm 25 pm 25 pm

50 mJ/em® UVB FBHT2H

25 pm
-

B4 FAME TUNELBTHERMN (AR =25 pm)  HTHfE L
W (Cy3) , AN A% 5L 15 €25 ) (Hoechst) . K IR 4F 40 #1110 m)/em®
UVB IR 21 BG4, 5 h A0/ B T 20 B, RS 12 h 7 o 40
KWl B3, 30 m)/em® UVB [ 528 IR S5 4 h 7T L/ B8 T 20 i
MAHE 12 h TN 2 2. 50 mJ/em® UVB B 41 MM R 1 hn
6 h BIR] UL AL 22 A 0 T 40 i

10 mJ/cm’ UVB B8 4121 F1 30 mJ/cm® UVB H8 5 41
BG4 h 20 Grx2 mRINA AF X 28 3k i 2 76 1% 41 v
IR FI AR, Bl 7 B A ) ZE K Grx2 mRNA KR 26 34
BTG . 50 mJ/cm® UVB HES 41 RS /S 1 h Sk 0614 ,
H T # A& 10 mJ/em”® UVB BR 59 20 F1 30 mJ/cem’

407 be _ 50 be
S R 40
=30t =
s ¥
4;]- 7730
= 20 E 20 b
Hiof i F10
=

()
@

RIRG WG 4.5h TGS 12h RIS BEAHE4h BEG 12h

60

be
1:3 E5 BHAMMBABATENEN
t 40 Ee# A.10 mJ/em® UVB HE 4
=l 21 BR 5 T O T 40 R SR b A
3:5 b @ F=91.36,P<0.001. 54 i

BT, P<0.05,"P<0.01;
S HUR S 4.5 h 14, P<0.01
(PP F I 22507 ,SNK-g K585 ,n=3)  B:30 mJ/em® UVB 5 4 1
SET S JE T 40 MR H g% F = 167..000, P<0.001. 5 4 I8 54 A,
"P<0.01; 5H4TIE 4 h e, P<0. 01 (38 % J7 22 534, SNK-q £
B ,n=3) C:50 mJ/cm® UVB N 5 41 W8 5 Al J5 08 7 40 0 2 LL &
F=544.600,P<0.001. 5 4 I 5t 41 L 45, " P<0.01; 5B S5 1 h to
5,°P<0. 01 (B R J7 250 M7, SNK-q K555 ,n=3)

UVB R 5 20 PR, & 20 78 BESH AiT IS A ] B 8] 5 20 it rh
Grx2 mRNA AHXf Kk SR L E R A RiFFE X
(F ., =48.750 ,P=0.000;F,, =2.212,P=0.191) ,
H 25 2 PN A B B S A T RN E Y Grx2 mRNA A X
FREHW B ET& A4 ®EAT, H 30 mJ/cm® fil
50 mJ/cm® UVB 520 BE 5 S 45 1 vl (9 & T

ARG FATE 1h BRETR6h

10 mJ/cm® UVB BESTAH , 22 K 9 H it 2% 35 X (3 P<
0.05)(F# 1),
*x1 FZHMRBHIERBREE 2 &N

Grx2 mRNA X RES & (x=s)
ARTWHKM A Crx2 mRNA %k &

AU FAR i WMEE K BHEE LK
10 mJ/em® UVB WA g4 3 1.010. 08 2.53+0.48" 0.68+0.29
30 mJ/em® UVB BE 441" 3 1.000. 09 3.530. 14" 0.230.03
50 mJ/em’ UVB TR 541" 3 1.00£0.07  15.30+3.01™ 1.93+0. 89

T F i =48.750,P=0.000; F 1y =2.212,P=0. 191. 5% B4 A 1R
HERT H A, *P<0.05,"P<0. 01 ; 5 BB 55 45 1 K i 10 mJ/em® UVB
[ e 20 05,'P<0.o1(Ezﬂmﬂﬁl?—;ﬁ%ﬁ*ﬁ,LSD ¢
B5) o+ o5 1 AW (R UVB BG4 h, 55 2 A [R] 4 UVB
JEAH)S 12 hy#: 55 1 YRR BT [E] 2 UVB BRSHS 1 h, 56 2y T i (]
UVB 4} )5 6 h

2.5 KAAMED G2 P RIRALL

10 mJ/cm® UVB BEEF2H A1 30 mJ/cm® UVB B 5 4H
HE G 4 h Gex2 FEFIAH X Rk B FH 5, BT S 12 h
Grx2 R I ik 53 F %, 10 m)/em® UVB J& 441
FERF AT 5 AN [F] B[] 6 Grx2 2 1 AH X0 38 3 o B Lh
ERTEH %2 L (F=2.887,P=0.132),30 mJ/cm’
UVB & 55 20 B8 S5 i) i S [R) B[] g Gex2 2R P4 A 6 3R 36
AR ERASE IS E L (F = 44.540,
P=0.000), 50 mJ/cm® UVB H& 5 41 B8 5 i ) A 7] s 1]
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G2 FPMM R R AR R, ZRAGIT¥E X
(F=14.490,P=0.005) , HH 1 30 mJ/cm’ UVB F& 541
MRS 4 h 2 g rf Gex2 R 1 AH X 38 5K i 2 R B 4
13452 HHWHK, ZRAGHIT#E X (P<0.05),
50 mJ/cm’® UVB HESF4LIE S5 1 h Grx2 2R (A M X % ik
HOERBFAHN L7522 E B, Z5FA5%IT¥E X
(P<0.05) (K 6),

e 1.5
UVB 10 mJ/en’ |
HB B} —————— 0
R o 1o
15 000 N G2 =
42 (00— (_actin Hgo 3 o
@ S 0.0
RIS R 4h MBS 12h
s 1.5
o a
UVB 30 mJfem’ #
REBH = :
4h 12k Z1o
15 000 Gre2 £
42 000 B-actin g 0.5
® ¢
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