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Abstract

e AIM: To study the effect of zinc on galactose - induced
cell apoptosis in human lens epithelial cells (HLEC).

e METHODS ; HLEC cell line SRA01/04 cells were cultured
in DMEM medium and divided into six groups: control
group, galactose treatment group, zinc supplement
group, zinc supplementation combined with galactose
treatment group, zinc deficiency group, zinc deficiency
combined with galactose treatment group. The cell
viabilities were assayed by MTT, cell morphology and
apoptosis were detected by fluorescence microscope and
flow cytometry, respectively.

¢ RESULTS: The cell viabilities induced by galactose (0,
25, 50, 75, 100, 125mmol/L) were (100.0+5.4)%, (97.5+
3.2)%, (91.3+5.3)%, (93.4+0.6)%, (86.6+1.4)% and
(83.5+0.4)%, respectively. When the concentration of
galactose was 100 and 125mmol/L, cell viability was
significantly decreased, compared with the untreated cells
(P<0.05). Fluorescence microscopy results showed that
the cell nucleus remained uniformly stained in control
group and zinc supplement group. Nuclear shrinkage, a
typical apoptotic morphology, was visible in some cells in
the galactose treatment group, zinc supplementation
combined with galactose treatment group, zinc deficiency
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group and zinc deficiency combined with galactose
treatment group. The cell apoptosis in the six groups
were (1.520.1)%, (7.120.2)%, (1.420.1)%, (4.4«
0.2)%, (5.5£0.2)% and (15.820.3) %, respectively. The
cell apoptosis were significant increased in galactose
treatment group, zinc supplementation combined with
galactose treatment group, zinc deficiency group and zinc
deficiency combined with galactose treatment group,
compared with the control group ( P<0.05), and those of
zinc supplementation combined with galactose treatment
group were significant decreased, and zinc deficiency
combined with galactose treatment group were increased
(P<0.05), compared with the galactose treatment group.
e CONCLUSION: Zinc supplementation protects human
lens epithelial cells against apoptosis induced by
galactose and may have an inhibition effect on cataract
formation.
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ik KR FRAY SRAOL/04 4L R 43 M /54l X REAL 2 FL
BEAL A AMPELH AMEFER 5 P FLBH AL B A s A | BiEE
A 2B FUMEAb A . SR MTT 36 460 > FLBE X HLEC 77
T SRR 5 M, 9 ' S s AR O 2K 200 S T G 0 % 5 55
ZH 20 B AZ R 25 A AR R TR K 1 AR 4k

5RO v B 2E FLBE (0,25,50,75,100 , 125mmol/L) &b
P HLEC 40 A )5 , 44 M A7 6 2850 5 2 (100.0£5.4) % |
(97.5+3.2)% . (91.3+5.3)% . (93.420.6)% . (86.6+
1.4) % F1(83.5£0.4) % , GARACSRA AR L, P FLIF Ve
7100 \125mmol/L B, 40 M AF TG % 10 2 T %, 2 F A 4L it
2R SL(P<0.05) , 96 Bl R /s X B 4] A Al
HI AR IR — B et 2 LB AL B RMEFIR AR FL
BEAD PR e 20 R I A1 UM AL B2 b — e 41 i Y
YU AZ AR , B BRI AR A TR RS . 45 4B A O
TR (1.5+0.1)% (7.1+0.2)% . (1.4+0.1) % .
(4.420.2)% .(5.5+0.2)% F1(15.8+0.3)% ., S5XHE4]
AL, B R PR ANERER S P FUME AL B2 | 4 RNk
BRI A2 ZUBE AL B () A0 IR TR B R, 2 58 Gt
(P <0.05), HFFUBEAFEA AT HE  #MVEEBR A2 5L
PEAL A A AR TR B 2 TR, 2R A G # R L (P<
0.05) , BREy B A LB A0 T 21 1% 40 it 0 T R 0 B 2 T
L, ZEFA SRR L (P<0.05)
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I BE T 2 ioh R 250 B R B0 il ) 3R e i 2 22
HE R EEEARSE W B RN 2 Fpk
I P B ) 2 A 2 vl 2 FUBE AR U G BB BG5S, 78 1E
VBB 2 ZUBE DA 400, (P e A = vk B e
FLBH ST 0 1 5% A o R AN &0 Ak, IF 805
4 (reactive oxygen species, ROS) iY=A= AL R A
e IR & A R R e LR 1 P R R
T B U AL B DR R L R i 2 e AR R R
ROS, #isHHE ALY LB (Cu/Zn-SOD) J&— T EAY
ROS 1E BRI, & A N B I i A — & i E Y
AR, AN T LU i B Cu/Zn-SOD 1Y 2 1
FEIRKOFFIE DR IR AR T R 40 i 4 T 4R TE
A0 T AR BRAA b R T T AR e R PN B R A Y
RN N N (ER= S TR 37 NN N w4 1 o)
PAT- MR A AR TG A8 DR AR AT 5% 0071 2 2L 5
AR - Rz A B R 1, WA IR AR R 4 A T
SN, T BELE 11 P B A v e J i AL
1 #HRF T %
1.1 #8 Sb DMEM B33k N-2- 32 LSRG -N -2
ZAHEFR (HEPES) B /N4 1ML (NCS) (Jifk-4,5- " H
FE-2-WEMEEL -2 5T ORBELAME (MTT, £ [H Gibeo A H]) 5
HER G MRS R RE N (3EE Amresco 2 H] ) ;
Pl Hoechst 33258 N N, N, N—Pt— (2l 5L k) 2 — i
(TPEN) .ZnSO, :ZLH (3 E Sigma 24 H]) .
1.2 3%
1.2.1 WIS FMMZ IR A SRIE 2 40 i HLEC
A1 2 SRA01/04 ( 3£ [® Sciencell 2 ) I & 1A FR 43 %k
10% PR % Y NCS 75 5 K 100U/ mL FIBER £100pwg/mL,
pH=7.4 i) DMEM 85353 F 37°C . & AT 50 5% CO,
WEFRFN R R, ZnSO, R AMEEIR T, TPEN 7] LLEE & 40 i
RS T T A M R B I RRAIG, B R . &4
T IR AN [1VR B 4 ZnSO, % A SR AR _E R 40 i 1 355
A 5 0 Bl TPEN b3 B2 (4 T A SeIR AR - Jz 20
JHL B3 70 B I AN AT B ] BV B S 2 FRATT LR
RFRIEC, 439K 50 wmol /L Fl 1 umol /LI ¥MEFE Bl 5
FE U A B A B ) B [RI 34 120, 22 )5 0 455 3% 09 4 il
Iy RIS R IR CEFUBEAL PR AMEEZH KRR AR E
WAL EEAE Bler el B A UMb B4
1. 2.2 WiATEEERN KA E N 2x10°/mL (&
AN T 24 FLER SRR D, 5555 120 J5 3 FH T 6F 119 G 1M 7
Ri R Bk 2 15 9% 24h, AN [R) ik B %) 2 LB (25,50 .75 .
100 .125mmol/L) b FEAH L 12h J5 I 5E 20 M AE 1% 2 58
YNIAFIG R AT 4h, B FLINA LK =W R 0. Smg/mLL ()
MTT ¥, 4k 2215 57 4h, SR 55 15 37 1L 3 A9 TR /N0 W%
L EFLINA 1mL DMSO, 7840 % f# 10min, T 570nm 3% K
AR AL WEE (A) 1B, AAETE R (% ) = (A —

1201

1001

801

60r

2 g (%)

401

20r

0
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8% (mmol/L)
BE1 AEREFIFEN HLEC HAEFEENEIE  *P<0.05 vs
FALFELH (Ommol/L 2L FLAH4H ) .

RGP TE 2GR | 2 5 40 B A S 50 43 2H A FRLAT
1. 2.3 KAEMBENZAMAZTLE K04 # 40
ML, W SR, A 0. SmlL [ 2 8 [ FP S DKES IR = 301
(V/V) ] [# & 10min, J PBS ¥E% 2 ¥ J5 M A 0.5mL
Hoechst 33258 JL{A.3% (5mwg/mL) %2 {4 30min , PBS P4 2 X
Ji % e AR 20 A I TE 28284k
1.2, A ARUATFRM KM E N 2x10°/mL AU &
TR 2 6 FLIF IR, N RE 37 2 80% J& , ¥ 1H (1 55
FRIEEFE A HT 6 10 TC 1L 35 55 37 2 55 57 24h, # IR S2 86
SrAUMZG A BRI 12h, Z )5 FHYS PBS PRS0 2 Kk, It
WCAE AR TTE , SR )5 ] 700mL/L 2 BEAE -20°C [ 5 4h,
PBS W5, B IET 0. 9mL ZZ R (% 1% TritonX-100 F1
100L 0. Smg/mL RNase A) ,37°C 5 30min , 44 41 il %5
JEN 1x10°/mL, 7€ 100 wL 50pg/mL PT 4% (7,25 whifk b 5 ik
BV KN 30min, SR 5 MA 300 PBS, 57 BV i 20 40 4%
A6 DU A0 MR T8 RE SR EE Th IR TE 52
Gt 0T R 1 SPSS 17. 0 Siit2- 5k 47 581145
Bro SEEREEZ: Shapiro—Wilk K36 2 IEA 040, H x£s
FIR, 4 Levene K00 /7 2555, SN R T 25005, 41]
W2 E LR LSD—¢ K5, LA P<0. 05 2 A it
2HR
2.1 AWM ARRE LR EMEFTROEM AR
BERFLBE (0,25 .50 75,100 . 125mmol/L) At ¥ HLEC 4 ifg
J& ARG R, Z R A S FE X (F=10.192, P<
0.001) , 20 Mo 77 35 2 4% 9 R (100.0+5.4)% . (97.5 +
3.2)% (91.3+5.3)% .(93.420.6)% .(86.6+1.4)% Fl
(83.5+0.4) % , Bl V- FLBHER B 9380, A7 15 R 2 F
FEa3A, 5 oK ab PR AH L, 2 ZUOHE R B 100mmol/L i
125mmol/L B, 4 IAE 1% R 3 i 2 T % (P =0. 014 0. 006,
B Je AL R AN 2k LBV FE A 125 mmol /L.,
22 RN BRIEVNRAMAZTSTL A TN
FLBEIE S HLEC 20 MR A8 R R 52, FoATT I 9 St g
#E Hoechst 33258 Xt 4h #H J5 () 40 g 14 47 Y 8, 26 6 i e
WELANMIAZ TS o 45 5 DL IR] 2, F BEZH RN 2H 14 200 Jf A%
S — Y, SR B MR G LB A P
Tl B 20 AR A IDE A 21 W Ab B2 rb — S 40 i 16 40 i A% i
g5, RBUL AN AR TR . B A LA B AL
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Ag B# Ce
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FL3 Lin FL3Lin FL3Lin
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BLITEZE I
£1 ZAMEATZMLEE (xts,%) ARWE3I K1, @0 ESFBEAEIT¥E XL (F=
25 e AT R 2214.078,P<0.001) , S5X} R AH L, 2 2L AL BE2H  #F
% AA 4 6 1.540. 1 BEEC A FUPEAC B | BB 4 RN BRI A 2 FUAH A B 2 1)
AL FR 2, 6 7. 1+0.2° 2Hﬂﬂ@ﬂ%i$i@ﬁ%iﬂﬂ,%ﬁﬁéﬁif%"%f)‘((P<O 001),
?b%¥§a 6 1.4+0. 1 5§ﬂ5§Lﬁ§&bﬂﬂﬁi$ﬁtK,?F%¥Eﬁé§ﬂ5§L#§ﬁtﬂ%ﬂﬁE@éﬁﬂ@ﬁ%lﬁ
FVEERE A2 Z b B 6 4. 420, 2" RO E TR, ZRASITE L (P<0.001) , SErE A2
SR 6 5. 5.0, 2° U AL P2 ) A R T g 2 T, ZE R A SR E L
P £ L b R4 6 15.850.3" : Ifjf‘?éom )
e . = T
TE " P<0. 05 vs XF R4 ;°P<0. 05 vs FFLHHALFRA _ - » .
s 005w 3B FE 11 09 B BB R I 9 BT 5T
A A B B S B AR 4R AN R, EL AR R T BT sl 2 SR — S AL BRI A Y
., A — AR AR DURNHE AR 9 5 7 B A et AR il PR A
2.3 BRAWMMBMBATEMNTH A0 TR a9k 45 N3 55 1 AR AN SRORT A A N & 5 BOIE B A A R
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A RS DR H BT B9 281k | i — 20 3 W AR S AR S 1Y
SRAf T RS TN B 4 o SOD il SR AL Ul 45 IDE T
JoRc sk S A O Tl 25 AU P R0 T LA 2 S8 A I IR, T A B
T AT — 5 IR

AT BETE A FLE S T 19 HLEC U8 T2 rp i 7 I
7T WL, UL HLEC B F5E %8 42, F 12 FLBE %5 5 HLEC
P XPRMEE R BIEE S HLEC P T-M4n i % e 481k
HEAT ORI, 45 R B, 2 U Ak A B R AT D)L R
HLEC AT 2 1 (P<0. 05 ) , &M ol L i 25 B A
EFURE AL H S R B 20 LR T (P<0. 05) , SR BRI Al Ltk —
RN ZUHA S A T (P<0.05) o Dai 55 BF5E
R EFUREAL IR HLEC J5 , 408 b P 480K F G B 48
oK FNEE O HE K- T, B S EEobL R s i A
FEFANML G R C B, A TR T, R FL AL 3
FECHLEC M T 45 R AMIRATIEE R, dwRAK
240 ML TR AR S R 1 PN B R A B R T R
CINDRTE A S A B S N 8  a UGE E 2 ol o 4
RAH —E W WBIER . Dai %% B, i T 2 %t
KIS I A BEA —E TR, B AR,
AMEERT LA 2 AF RO DR /IS BUI S0 A B e LA
BB SR ae S . CUEs B 5 A%
PN 2 USSR P SRRk AN 1] - S i X (RO F 7 R
UESE AN AT DR U 5 B 04 4 1, T sl B 25 15
FURHS T 00 A0 A T, BRI AR S Y S R RE X P
495 B3 AT GRS 21— 5 RIAEH]

FRATHED | B xF 2 FUE U5 19 HLEC U8 172 1 5% ) 5 240
JLH Cu/Zn-SOD (4R 11 423K K R A7 561 b T
DL E Cu/Zn-SOD B R IR 7KV FITE 1, SR F FL bk
Jb B E A P AR A R O T T R B AR T DA AR
Cu/Zn-SOD W F 2 kK S P H A 2 DU BT
FUBR AL A 1) 3 P E X AN A P T, Dai S SCEG R
B, 2 LR T 0 R B P B A & A A AR A Cu/Zin-
SOD 1y AR IBKF THEA L, Tl Cu/Zn-SOD & H KA
TRV P B 4 v %o > FLBE 5 S 0 R AR b R 2 L o
MIHRHUAE A Bt — P R SR Ut . 3 4h &b A ml
REFE LA 5 S B Y 3R 3K RN o, QAR B 1 R, AT 92D
MU 7 A . Manikandan %61 B 5T 36 W, 2 FLRE A 2
MK B SOD 3G M TH i 1 Tezhitsa 45 A58 ) 2 B2
FUBEAL B B SOD Ay 3% M 1 B, 1H B J5T 14 6 24 fit iR
ERFIVRS B R T DI AR S 2 0E IS A Ty o
B R4

S AT DUORAP O AR A T e 20 B AR 2 FLbE
Qb B | TS 1 200 R T IR 2 I e UM 5 5 4 4 i 0
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A —E B TRBAE I
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