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. ?::’rﬁzryc?gg 1)3((: ;t;zgriti’ :izg;nin . [ Abstract] Objective To investigate the influence of calcium elevation on oxida-
. * Tel: + 86-771-5333710; Fo-mail: + tive stress in human lens epithelial cells (HLEC) SRA01/04. Metheods The cells (2 x
+ 1124041800@ qq. com; ORCID ; :0000- * + 10° cells/well) which in the period of logarithmic phase were seeded into 96-well plates
+ 0002-6730-3271 2 + with three replicates for the two groups;and in the experimental group,SRA01/04 cells
f ’ were exposed to a CaCl, concentration gradient (3 mmol - L™"',5 mmol - L™",7 mmol -
+ WFS B3 :2017-07-17 F o . 0 . -1
oTI&IEIEEﬁ 2017-08-03 ‘L ,9mmol - L™ ,11 mmol - L™ ,13 mmol - L™ ,15 mmol - L™ ,17 mmol - L™, 19
o AR A ¢mmol - L™") for 0 h,12 h,24 h,36 h;while the cells in the control group were cultured
CARSTE: ERHAR SRS | in complete 1640 medium. Cell counting kit-8 (CCK-8) assay was used to measure cell
o DI (%i% :81360146) . viability. The levels of intracellular superoxide dismutase ( SOD ), glutathione ( GSH)
. 1"5?%&:530021‘ ‘T“ ﬂj;l} W& 1 . content and oxidized glutathione ( GSSG) / total glutathione (T-GSH) were determined
. Eg%;é;jr PHERRIR 5 — W . by using the microplate-reader method with the commercial total/oxidized glutathione
’ BIREE P E-mail ; gann_liang- ' and sod quantification kit. Results At first,the survival rate of SRA01/04 cells treated
* hao@ 163. com; ORCID: 0000-0002- ¢ with 3 mmol + L™',5 mmol - L™',7 mmol - L™' CaCl, for 24 h showed a significant de-
§8239-6728 écrease with the increase of CaCl, concentration by CCK-8 assays, but gradually in-
:iﬁiﬁ:ﬁ ((iizttz:-{;i ;igi; creased when the concentration increased to 9 mmol - L', and the difference ap-
+ Foundation item N;uional Natura] proached statistical significance (P <0.05). Meanwhile, there was significant difference
é : ' in the viability of the control group (0.592 +0.055) and cells exposed to 15 mmol L'

;Science Foundation of China ( No:
CaCl (0.293 £0.02) (t=7.811,P<0.05). Cell treatment with 15 mmol - L' CaCl, for

O$00400400800

+ 81360146)
. From the Department. of Ophthalmolo- | . 24 h was the most appropriate condition for HLEC apoptosis, followed by the appear-
. aa ;h; i/Z:ltu (3’7 ZIZZ‘ZHH"?V”::LZM"][ + ance of nuclear fragmentation and dissolution, enhanced intracellular SOD viability ( ¢ =

53002{;1 Guangxi Zhuang zummmoui * -6.417 ,P<0.05) ,decreased T-GSH content(t =13.816,P <0.05) ,and increased ratio
® Region., China ¢ of GSSG/T-GSH (¢ = -4.396,P <0.05) when compared with the control group,and the
’ Responsible author: LIANG Hao, E- ¢ differences were statistically significant. Comelusion Intracellular calcium elevation
¢ mail; genn_lianghao @ 163. com; OR- 2 can inhibit the cell viability and increase the levels of SOD and GSSG in HLEC to aggra-
¢ CID:0000-0002-8239-6728 * vate the intracellular oxidative damage.
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[EBIA] 45 A SRR L 20 A0 5 20 B0 TE 7 5 BBk 5 48 AL 4 AL

[BE] BB Fit&453Erst A K4k & 2950 (human lens epithelial cells, HLEC) # SRA01/04 £ At B KT8 %0, 7
IR Ttk K Eed HLEC 3354424 96 LA (AL 2 x10° ANmg) , st 840, E % 35 569 HLEC, £ 540, E ¥ 3540
HLEC + CaCl, (3 mmol - L' 5mmol « L' 7mmol - L' 9 mmol - L' 11 mmol -+ L ™" 13 mmol + L ™" .15 mmol + L' .17 mmol -
L™ 19 mmol - L™")3 3 0 h.12 h.24 h.36 h, £ /A CCK-8 k4| &2 4m fe 435 2, A A 2 40| iX 7] & 2 40 o 1 A4 B AL
B AL B (superoxide dismutase,SOD) | & »’é;\)i)c’d'ﬂii( totdl glutathlone T- GSH) 4B BB BB H AR (oxidized glutathione , GSSG )/
T-GSH At 4, 58 3 mmol - L™' 5 mmol + L™' 7 mmol - L™" CaCl, 422 SRAO1/04 4wt 24 h, fm fiL 7 7% %14 CaCl, 3R JEHE
BAERE T HAR, SR AR FHE 9 mmol . L"}éémﬂﬁf%ié‘%ixﬂﬁﬁ’fézg,%i%)éﬂ HLEC #& 7 2 F A 4t 5 &L (P <0.05)
BB 4R 4w fL & #7(0.592 +0.055) 5 15 mmol - L' CaCl, £1(0.293 £0.020) Zmfjti& A ARk £ F-H %3t F &N (1 =7.811,P <0.05) ,
CaCl, 3|42 HLEC 78 T4 A& R & Ao VE A BT 18] 4 15 mmol - L™' 402224 h, 52 B4 4R 6,15 mmol « L™' CaCl, 42224 h)é‘,élﬂﬂ@
MFRE VARR AR SOD E A& (1= -6.417,P <0.05) , T-GSH 4-& F K% (1 =13.816,P <0.05) ,GSSG/T-GSH A8 3% & (1 =
-4.396,P <0.05), £Eit CaCl, #FF0 545k 544 HLEC 697 7, 71 A2 a8 R SOD #& /) F= GSSG 4238 u i K F Av B 4a J,
P A LR B
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F N R A O A, AR Ak B ] Y
51% (HE RS R BET ARG @ m A wps . At
SRV 22 T B N B TR RAE b E A AR,
WE T 11 P A v R AR 45 WS
FW, SRR A5 S 2= AL R A B R T A R R
SGAE YA ENE N Y & A IR O . iR Ak
JLPY Ca®* RS A I 25 1 R AR 2 1 ST v 3
BRI, I B A gE T el WL, Ca®
Fa 25 AT RELEAF W AH O 1 PN e 1) 4 i AL il o 4738 A%
Ot BEFEUIFIE Ca®* ZEELXT A MR 4 L J 40t
(human lens epithelial cells, HLEC) J& 75 F0 38 % /) /F
JH'T A BTG Ca® X 2B Y AR B8R F-
(SE IR o ASBIF 5 008 43 A28 PR A1 B JR 3L N Ca® " Uk
SR Ah Ca®* e T % HLEC 3% 7 K %Ak
IO IEHSTNE KR 52 M), DT 3 — 25 R 4 A A 7 4F I8 AH
SN 1N B A B A DR A T

1 HRSH®

1.1 FERXFIFEMNE A HLEC £ SRA01/04 ()M
TR A YR N 7)) 51640 L-Glutamine 35553 2.5
g+ L™" Trypsin IR (185 (3£ Gibeo 24 H) , 4 1ML
i (£ H Gibeo, 10099-141) ; F 58 & & = (ELH
Amresco /) ) ; CCK-8 ( H 4% Dojindo ) 5 24 Bt H Ak
(total glutathione, T-GSH) /AL e H K (oxidized
glutathione , GSSG ) ] 7 i 71 & . &8 48 1k 4 1 Ak 1
(superoxide dismutase,SOD ) il 53277 & ( WST-1 %)
(P EEBUEY AW o ARG G (IR
5w)) (€O, i 46 (3£ Thermo 23] ) 3] 'E AH 22
e ( H A Olympus 24 7] ) | i 3 25O ML (F2[E Eppen-
dorf 237 ) HEFRX (FHiit: Tecan 23H] ) .

1.2 FHi&

1.2.1 HLEC 3% HLEC SRA01/04 FH &K/

Bl 10% (KR40 15% ) WA 4 L & &R
100 U - mL™' FI4%5 %5 % 100 pg - mL™' (pH 7.4) f#)
1640 #5556, T 37 °C 5 RFUT 5L 5% CO, B4 s
FAENEE SR . IR AN S %t BRA (IE B 5% )
SHRA (F CaCl, B R BB 57 ) , BB AH 22 AR T
WMELARIE S

1.2.2 CCK8 EFMiMNMpmiEER Pt T X%k
AR HLEC B8 H i IH AL JS , T 98 4 15 73 Bk )
£ BUAN LB, TR, A FL 2 x 107 N4 100
pL 573 T 96 fLAk, B4 5 N fL. FhREE =
RAGIIR VN2 (CaCl, W EZEZ 7% SCHR[6,8]) : 5
B ZH W DR BRI B LI 100 WL 25 AN [R] ¥k 2
CaCl, (3 mmol + L™" .5 mmol -+ L™" 7 mmol - L™ 9
mmol + L' 11 mmol + ™" 13 mmol « L.™" .15 mmol -

L' 17 mmol « L™" .19 mmol - L") g5 3 3L, X} 18
A G TR YERTE 0 h 12
h 24 h 36 h, A il L 5 6o TF B 35 R 0 (Gl e 24
Yyxp CCK-8 Fhif W52 ) Jf s s F AL, AL A

10 pL CCK-8,37 CHEEMFE 2 h, BFFR{Y 450 nm
IR (optical density, OD) {8, T340 M35 )
1.2.3 TERMXFSLNMMEA SOD, &t H ik
B NIRAIAHH ERFRAECN 10% fR 2R 101 1)
1640 RrFe L5555 S0 41 20 I 1 15 35 195 40 i 2% i
35 60% B 15 mmol - L' CaCl, 443555 24 h,
411 g PN 1 SOD 37 M 1 & 1 i A AL SOD il a2 34771 &
(WST-1 35 ) K . BRSZ 56 4 At BE AL 40 i (2% =2
2 10° mL™") 2.5 g - L7 Trypsin [ 2K (4 B 1L,
1000 r + min " &> 10 min, 3% FIE, A 0.5 mL
PBS 4], FEVR B0 (1000 t + min ™' 10 min) , % [
T, FHIIA 0.5 mL PBS WRA], VKK I, 8 75 R4 200 it
(300 W, B:GHA3 ~5 s, 44 Y, [H]FE 30 s —K)
WX AR B O R R BERE AR T o PRI 450 nm
PR E OD {H, 315 SOD il R , 1 B i %
TE 40% ~60% PR S Fai BE o 1, A% R i Ak U
G E FEAS B VR BE , TH5E SOD 3 g o 45 B A fL
Fxt AL OD fE 73 Mkt . i F T-GSH/GSSG 5
AR SR 41 e N T-GSH F1 GSSG &1, 4 it b 7
[F_E, A 0.5 mL 350 PO () & R & ) TR )G i
PR o BEEARX 450 nm WG 2H OD i, 1145 T-
GSH F1 GSSG &kt

1.3 Sit=%AE R SPSS 17.0 Gtk fr
Geit o3 o ASWE R DU A2 48 b 19 B4 28 Shapiro-
Wilk RIS IEA G, DL & £5 F2R. 45 5200 2H 41 i
G 125 5 2 Levene Ki 56 77 25 AN 55, >R H Welch i
5. XFRRZH AN CaCl, AbFEZL 4075 /7 . SOD \GSH &%
I ZE SRR FEAS ¢ R, SR ORI A 56, P <
0.05 HZEFALIFE L,

2 FR

2.1 EBEEFIREST HLEC SRA01/04 {1 4H ff 1t
JEBES  AHFSE R H] CCK-8 A 4 s ) IF 22 i
21 e A i 2k, LS AN I A 3 B RE ) o AR ST R IR
TEESEMER S d N, SRAOL/04 4 5 B0 K, 1
FHRE SR (K 1) .

B 1 CCK-8 A&l HLEC SRAO1/04 1%t fh<k
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2.2 AR [ERE CaCl, 41 HLEC SRA01/04 ZH}a
TR EEMABEERILE  AFWE CaCl, L
SRA01/04 4ififd 24 h J5 , AN A7-15 Bl CaCl, ¥ J& 438
FC R T R Bk A I B R S B
PR (B 2A) A LB G 1 2R A S E X
(P<0.05), XFHRZAANAIAF IS 22 (0. 592 £0.055) 5
15 mmol - L™"CaCl, 21 (0.293 +0.020) 2 ffl 77 1% %
M ZER AT FE X (1 =7.811,P <0.05) , #fi &
JESESERBEEL 15 mmol - L™ CaCl, /5 A 5805 2
AbF SIS CH 2 . 15 mmol - L™" CaCl, &b P41 fif 24
h 5 40 LA 4200 50% (K 2B)

2.3 GIEHZEEMENE CaCl, 4 7 HLEC
SRA01/04 A  1E% 557 HLEC SRA01/04 4
A K RE T, St Z B 8T, 355 W BE A= 1, 4
JEAZ A 2, 40 e B 42 . 15 mmol « L™' CaCl, Zhb¥

4 24 b J5, wT UL BH S A0 O Y A, A T 2
R 22, W RE A4 e )™ B A5 4 AR T, 10 SRR, 3 43 4
i S 98 R T S e fish £, 240 i A 32 "5, 400 i ) i
ANE, A M B s R R (1 3) .

2.4 Z5EEEF % HLEC SRA01/04 A SOD &
THIEENE AR AR I 25 2R 43 B s, A EE T R 2
SOD i% 5 4.221 +0.269,15 mmol - L™" CaCl, 2 kb
FRANML 24 h J5 , 40 P9 SOD 3% J7(7.315 +1.003) F+
L, ERAGI R L (1= -6.417,P <0.05)

2.5 CaCl, 4 5 HLEC SRA01/04 B} T-
GSH 1 GSSG £ 2T/ BEbR R 25 3R 43 B
SR AR ERZL,15 mmol « L™ CaCl, 4b R4 i 24
h J5, 40fa Py T-GSH &8 R (¢ =13.816,P <0.05;
UL 4A) ,GSSG/T-GSH A EF & (¢t = —4.396,P <
0.05; ILIE 4B) , 22 I G120

B2 HLEC SRAO1/04 4UHIAFTE R MEER . A RRIVRSEE CaCl, KB40 24 h;B:15 mmol - L=" CaCl, AbHEAH A [R] i fi]

3 HLEC SRAO01/04 4iH0JEZSWEL, A% BEZH ;B 15 mmol - L= CaCl, £

3 g

WFFEFH, Ca®* {5515 I 10 40 ML A7 1 2% 17
TR HRICHAE A BIR o’ RS0 5 5 41
PR T S 2 S A AR T AR R T v T Y
Ca’* P2 W AN Ao AL =) BRAE A S

AP SAR R Ca® " T8 Ca® ¢
FE K S AR R BRI AR e ) R R B Ca® R
HLEC JEAFIEIEA 0 ", H S5 Ca’ " ZFLIR
B AL Ca®* IR, I H RIS Ca®*
VIR JE 114 7 o 4R P U T R AL R B . A RSY
P AN 3R HLEC Ay Ca®* #6581 JF1E R Ca®* Ik
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E 4 CaCl, 4t31)5 HLEC SRAO1/04 P T-GSH FiIl GSSG/T-GSH {15754k, A: 4N T-GSH K45 5 ;B 4l il N GSSG/T-GSH HL {46 I 45 5

FE TR0 Py SOD 1 GSH |y & e 2s 4k, BT 4E 25
LK 20 B 35 7 B SR AR O R A 5

AT R BoR, FW T Ca®* X HLEC 3% J1 1Y
S i) 2 0 o A 8 40 ) 23R 51 8 4 K, 3] 5k
A A S G g ) R E s, X — &
IAERRAEAR AT R I R B8 S o 25 BT BE B A ok 24
P Ca®* e JBE A1 it 32 Ay S IO 465 3t | o, s 1] 422 30 3 A
Ca’* -ATP 5L FP P g0 P R 457", AT Ak T
B AT . H AN BB R R ] 48 3 G 2 3 A
PR SR8 PR (L, %o T A 8 Ca® ™ 3 2 ) ) 3550 I o ik
55, A8 XA R

SOD 1 GSH & 41 a4 1) B Hh 2577 B 71 e 41
AR, H 5 OB PR A0 P9 A A N OK A A2 4R
AW SE 45 R R, B E Ca®" 1 97 (4 45 HLEC 1
SOD 3% J1 RBP4 5, GSSG/T-GSH F 1 &5, 47
B ZL LIS I 40 i N SR A5 7, iX 5 TSURUSA-
KI 271 GUO 250 7 A U I 0 190 o 2845 40
M A K B — B, RIS, A5 B 5% 32 B R L
Wt JE AR N SOD i1 GSH 7K, fe 2454 Ui 24 it
T G RARWITEAE I, B Ca® T W AT B 1 R
HLEC Py SOD 1 GSH /K-, i75 3 I e 41 it o9 41k
IO N, T T O 4 4 O T O e 48 T B R AR TR
M, XK Ca®t Fa S AT RE SR AR IR AL E I Y
B =N 1] RES R R A O R TR

Li b ARHFSE & B HLEC N Ca® " ¥R JE b F3h 45
AT, B Ca”* W BRI S 10 45 25 LR S ) Rk 1
J7 YIS 7, 0 20 B PN R AR R B A, S A i
FET-, WEMA T Ca®* FaZs7e HLEC J 1 E AL R i
F ER AR ) e FL T RE RO S HL R o R A5 00 7 1
s RT LA Bl I i IR B 43 B AT A8 T B S
ARUPY Ca®* e BE , TS 1 IR AR D, F5UR)7 s BEL 11
RS RME N B A R

27 3Lk
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* Priming mechanism for the apoptosis of corneal endo-

- thelial cells induced by high pressure
* LIANG Ling-Ling,YUAN Jin,XING Zheng-Mao,LIAO Hong-Fei

’ [ Key words] anti-Caspase 9 ;high pressure ; corneal endothehal cells ; apoptosis

: [Abstract] Objective To investigate the initiation pathway of corneal endothelial
cell apoptosis induced by high-pression. Methoeds Primary rabbit corneal endothelial
.+ cells were identified by immunohistochemistry and cultured under high pressure 50 mm-
Hg (1 kPa=7.5 mmHg) for 1 h,2 h,24 h,respectively, while cells cultured under the
normal pressure 15 mmHg served as the normal pression group. In addition, the first
generation of rabbits corneal endothelial cells with 70% to 80% fusion were pretreated
with 10 ° mol - L™' anti-Caspase 8 and anti-Caspase 9 for 1h, followed by 50 mmHg
pression for the treatment of the cells;while cells cultured with no inhibitor in the same
pression served as the control group. Then the expression of P53 and Bcl-2 protein was
detected by Western blot,and cytochrome C in rabbit corneal endothelial cells was de-
. termined by immunofluorescence staining in all groups. Results The expression lev-

*

*

*00®00800

00900

sc0®00e

. €ls of P53 in the 50 mmHg group were 0. 651 +0. 007,0. 805 +0. 006 and 0. 839 +0. 011
+ after 1 h,2 h,24 h high-pression respectively, which were significantly higher than those
+ in the normal pressure group (0.033 +£0.004) ,and the difference approached statistical
+ significance (all P <0.01). The expression of P53 protein in corneal endothelial cells
gradually increased as time went on,and the difference was statistically significant be-
tween each two time-points (all P <0.01). Moreover, the expression of Bcl-2 in the 50
mmHg pressure group was 0. 590 +0.009,0. 724 +0. 005 and 0. 34 +0. 016, respectively,
which was higher than that in the normal pressure group (0.081 £0.013) , with signifi-
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