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[{E) By #HTH D4R B R E % A B L & 49 1 (rabbit corneal epithelial cells, RCECs) 7 = 4 % a1,
FiE ¥ BAKIEF 09 RCECs AL A B 2 BB 40 (5.5 mmol/L # & 48) . S 4E4 (33 mmol/L ] H48) 55
(5.5 mmol/L # & #2+27. 5 mmol/L H % B ) , K I Western ¥ i %44 £-20 RCECs 4% RNA & #1 & & i B 4% ER
# B (PKR like endoplasmic reticulum kinase, PERK) | %% B 1L s 4% RNA 4R #i % @ L B 4f ER % 8 ( phosphorylated
PKR like endoplasmic reticulum kinase, p-PERK) | B 4% #1542 45 B -F (eukaryotic initiation factor 2at, elF2a) \BFER AL
F A7 80754244 B F (phosphorylated eukaryotic initiation factor 2a, elF2a) ## 4% 5 B -+ C/EBP F] /& % & ( transcription
factor C/EBP homologous protein, CHOP) & iA /R ; 2445 T ILEK R R #) £ HE % (200 ~ 800 mmol/L ) RCECs 4
KHERG T HEHMEEESR, ER Western PiZ AR 27, 5 EF xRtk G4 GHHEMGT
# % RCECs p-PERK ,p-elF2a #» CHOP %& & & ik KT+ & (P<0.05) , HiX 3 & & F A K-FSBAN 25 T &%
28(P<0.05) , BMENELI, £— < 6958 E (200~800 mmol/L) M ,RCECs 44 & A ML #) 2 45 i1 L 69 7+ & i 3
de i #) B R R EHE BRI 5F RCECs 4145 76 B 3980y, 42 % ¥k F ik ) 800 mmol/L B, #) &) 48 Ao H & B2
¥ 5 H RCECs MM KA BLERLT, 2L S5 mieGZEMY &b R ERFEFF RCECs ¢ B
=, R EMAK( <33 mmol/L) , F 445 %% 2 RCECs 49 % vaAk k. B b 184K E % 45 k)t 5+ RCECs B A & 2 4%
PR (SRR i R e e ) 5T TR R R T IR e 0GR SE A — R H 8 E L,
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Effect of glucose at different concentrations on apoptosis of
rabbit corneal epithelial cells

YAO Pan-pan', SHENG Min-jie' , CHEN Li', LU Jia-jun', LI Min®, LI Bing'
(1. Dept. of Ophthalmology, Yangpu Hospital, Tongji University School of Medicine, Shanghai 200090, China;
2. Dept. of Ophthalmology, Zhongshan Hospital, Fudan University, Shanghai 200032, China)

[ Abstract] Objective To investigate the effect of glucose at different concentrations on apoptosis of
rabbit corneal epithelial cells( RCECs ). Methods RCECs cultured in vitro were treated by different
concentrations of glucose and mannitol. The expressions of PKR like endoplasmic reticulum kinase
(PERK), phosphorylated PKR like endoplasmic reticulum kinase ( p-PERK ), eukaryotic initiation
factor 2a(elF2« ) , phosphorylated eukaryotic initiation factor 2a ( p-eIF2a) and transcription factor C/
EBP homologous protein( CHOP) protein were determined by Western-bloting. The growth of RCECs
cultivated in different glucose concentrations (200 — 800 mmol/L) was observed with phase contrast
microscope, and mannitol at corresponding concentrations was used as a osmotic pressure control.

Results Western bloting demonstrated that the expressions of p-PERK, p-elF2a and CHOP were
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increased significantly in RCECEs cultured with high concentrations of glucose and the control group,
compared to the normal concentration group( P<0.05) , but the expressions of PERK and elF2a were
not changed; and the expression level of the three protein in the high glucose concentration group was
significantly higher than that of the osmotic pressure control (P<0.05). Phase contrast microscope
showed that in a certain concentration range ( 200 — 800 mmol/L ), the damaged area of RCECs
increased with the increase of glucose concentration, and the damage range of RCECs treated with
glucose was lower than that of treated with the same concentration of mannitol. While both glucose and
mannitol led the RCECs to shed and die in a short time when the glucose concentration was above
800 mmol/L, the severity of RCECs injury caused by high glucose was comparable to that caused by
high osmosis. Conclusion Glucose can induce the apoptosis of RCECs in a concentration-dependent
manner. The results indicates that elevated glucose concentration has a cumulative toxic effect on
RCECs in the long-term, and changes in osmotic pressure have little impact, which may have
significance for clinical management of diabetic dry eye.
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Dispase 11 H 48 [ i A1 AR A ) 55006 19 B 1
Roche /A F],0.05% EDTA-JREI H 3£ E HyClone 2y
A A R A R SR R IR A H 26
ScienCell 2~ F], i 4R 135 3£ [E W B Gibeo 23w, #i%)
WE AN H 2% BE K R W B 3% [E Sigma /A w], PERK
Antibody , phospho-PERK Antibody , phospho-elF2a
Antibody 1 CHOP Antibody I [ 3¢ [ Cell Signaling
Technology /A ¥ ,elF2a Antibody I | 3% [ Enzo Life
Sciences v Al ,BCA i&jf| & .B-actin Antibody \HRP #5
i 1gG P e iR & | B = K AEY)
FHEATRRA ], CO, 1R SR8 A 3¢ [ SHEL LAB
A ) (B)E AR 22 R R HAY OLYMPUS 24 H] 7 i,
e PR FL UK A BRI A 3E [ Bio-Rad AH]
1.2 S /A JEE b 2m LR AR 3% R 0 2 S B 2w Lo 4

RCECs WA 37 2 B2 2% SOk [ 3 ] 1 5 i
PEAT AT DO % . o5 1 AU RCECs 70T 6
fLAR B B2 R 4x 107 A/ 4L, 40 B s B s Rl 32 5K
2| 80% AL AT I, BN AN 55 I I A9 15 7% W T4 B
T MG i ) A 2 W R R B R 0 iV T
20 L 15 SR VR T T B, TR R TR 5 HERR A
MR 2R, A FLANMIBEDL 3o 3 2. (1) XFRRZ AL
5.5 mmol/L #j%jHE; (2) ®B4dl, & 5.5 mmol/L
HIZAIBER 27,5 mmol/L H &1 ; (3) b4l (L&
33 mmol/L HjAjhE, WEZIMSE [ 1],
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1.3 Westren ¥ ik 3%

HHEL T 100 24 h S5 BRIG SRR, 16 i PBS VL 3
I 120 w5 A 5 1 T 00 61 5] 1) 4 A 2 A
UK 124 10 min, B 7% 200 B 0 BT TRAR I
¥ E 1.5 mL EP 4l E T 4 CEOILEO (B
L2F48 20 em, 14 000 r/min, 10 min) , W H F 35,
YR ERFN EP %, F BCA A& & &l e
B R IR, A B R IS i 4 x
SDS-PAGE & 1 I FE 22 v IR 2), s T 100 C
KA 10 min, 41 H 40 g A8 M B IR B
10%5% 12% 1153 25 i £ 17 SDS-PAGE, HL Uk 45 5
PEATHERE F SR 5585 2 PVDF iR, H& 5% Bilg
RYEL 5% BSA 1 1xTBST M Wi 31 1] PVDF Ji,
FRWFE 1 h, FEMIW, FH TBST 3 M A B —
YU E ,4 C b (F5 B HL ) PERK il elF2a 2y 1
2 000;p-elF2a “4 1:1 000;p-PERK 4 1:500; CHOP A
1:1000,B-actin A 1;: 4 000) , TBST VAR 3 K, BK
10 min, % HRP Fric X R U5 i —He, #i s L fai) 1
(4000~5 000),% i 1 h, TBST VLR 3 Wk, &K
10 min, ECL (a0 & b 0, T I % i 7 ol i i
WS MR E T 30 5 MR S T R U B S
FHIE K w1, AT X LR ER 4R,
H Image J X} 4547 AT K BEAE 2 5 00T, A H &R
M5 B-actin NS K H(H £~ H 19 8 (3 AH X R
ik,
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FeRR 1.2 P 7 ik E R R AR A 1 48 RCECs
FFATUR T 7R A B 36 HCALAR Hh A= KR HLUE B R
T PRS2 A A, TR A 22 WA T ISR I IR
o9, FEREFRW, B PBS VEWIIK, T BRI 19
i Ko 2% i, 45 FL 20 B BE ML N A 55 e B9 75 S [ o
F1A) 70 25 W R T B P T I 35 9 4R A A B A
FEHR YK 200,400,600 F1 800 mmol/L ; H 75 B ik i
BB EEAR Y R 200,400,600 A1 800 mmol/L ; i % 4 Al
HEEIR A WUR R R 800 mmol/L, e & 2 L4
SIS 1311 A3, KRS HAAE XTI, AL
TIANEALL, AR TR AR SR, T 24 h J5TE
G T R AN I S 2 AE Ak
1.5 EhamiRmsT TinrBictk

T A 22 BB N 5 P & RCECs
H 43 (5% B 4 RCECs HiFY9. 6 cm®) #EA7 4475
PR, Kigtfa i bR A AR K IER i (-) , 4
JHLHH BRBRIE a2 A AR (+) | 4 52 R 78 1k A

KA 25 WIEA SEPEIR T <20% J9 (++) , A5 3R
BEWLTE 20% ~ 50% K (+++) , 4l AE B 9% 50% ~
T5% R (++++) QU PR >75% A (+++++) .
1.6 %itase

FEAT B 2 xes 25, SEI6 B0 %
SPSS 22. 0 ¥ 4 #t 47 73 #r, K H] GraphPad Prism
7.0 FEAT UG EE 734, R 2 L i s R 7
ZNT LB R 22 57, P<0.05 N 227 H it
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2.1 B4Rk ALK A p-PERK, p-elF2a #=
CHOP % & # & ik
5 HRZH RSB LEAH L, SR S A RS b R 4
p-PERK p-elF2a il CHOP ik /K71 (P<0.05) ;
BB 5 X I ZH A L p-PERK , p-elF2ac F1 CHOP %
ik FiH(P<0.05) ;4 20 PERK Hl elF20 ik 7K F-
BTG L(P>0.05) WL 1,

IR mbEdl S

IR wbdL misd

201 P
= iR

H15F - B
®
=
= 1.0F
=
i
B 05

0.0

%’ ’%’ r»@‘ q/()‘ OQ
Qf& Qg“% § Q,@\Q &

B 1 %fHELRMAE PERK,p-PERK  elF2a,
p-eIF2a #1 CHOP & B R %
Fig.1 The expressions of PERK, p-PERK, elF2«,
p-elF2a and CHOP protein in RCECs
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4 MR 2R AR O R W I L, AR B AR OB A
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2 FESHERELER RCECs £ KA
Fig.2 The morphology of RCECs with different
concentrations of glucose

A 200 mmol/L % ##; B: 400 mmol/L 7 %j B ;
C: 600 mmol/L % ## . D 800 mmol/L % ZjHF

222 RABERAMEBEIENE BFHEERE KT
Bk % W% H SR B E 200 ~ 800 mmol/L T [F
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JHURY A i ) 2 3 O S R W R, A A K T
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Fig.3 The morphology of RCECs with different
concentrations of mannitol

A: 200 mmol/L H #8; B: 400 mmol/L H &% F;
C: 600 mmol/L H#E; D: 800 mmol/L H #&E
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JE bR TSR A BEE A A Bk AE 200 ~

600 mmol/L i1 [l N AR Wi T , HLAS A1 B AR
7,525 AR REAL AR EE, 100 47558 A U 4 it Jid 7 91 el
BRI, 200 1 400 F5560T WLANREAAE ARG /N, 20
JHURARZE ) T 2 S O e ) i e e, A T
BB PER S, 200 mmol/L 4 454 + 600 mmol/L
TR A5 M (++++) ;400 mmol/L 7 45 i +
400 mmol/L HEZBELH i i 44 4y (+++) ;600 mmol/L
%M +200 mmol/L H #5 B 4 B 453455k (++) , UL
Kl 4,

x 100

x 200

' {
i (4

4 RAEZEEARSRERELERN RCECs ERER
Fig.4 The morphology of RCECs with different
concentrations of glucose and same osmotic pressure

A: 25X R, B: 200 mmol/L 75 % #% + 600 mmol/L H #& % ;
C: 400 mmol/ LA % #%+400 mmol/L H #&;D: 600 mmol/L %
7B +200 mmol/L H #&
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SR, (1) 4R A R A A R B 1
TR0 T IR A 2 A [ R 1) H R T A0 B A
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BT AU s A0 T, b S R S M i
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BULF IR Tt e 2 R EA T 40T, T AR R v
HRCR JEE Ve Y T 240 L 1 400 0 R S ARG 5 T B 3 v
WA T e 15 6T 240 ML ) 40 0 8 B A R e e PR A 2
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Fig.5 The correlation between injury ratio of

RCECs under phase contrast microscope and
concentrations of glucose and mannitol
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PRI X PR 47 A B S o ek, S I kA Ty
REZALIT RTS8 7RI P REE IR SR ERS,
IR P9 T 9 3E 2o 2)) UPR, W45 2 1 B Y
I 5B RN IT B il TR A A e SR T T
VAT A S 1 B A AR A MO 4730 . 45 ERS 3
SR, AT R T S AT AE T AT SE G
i BT RCECs & B, 2 (1 mmol/L 4
¥%) p-PERK il CHOP # [ 1A 7K 4505 3 4 B2

(0.5 mmol/L NaCl) i LB & EJH, AR SLE
N, SIEE AR L, = B4R R 2 41 RCECs p-PERK
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BN 91 E 3 A B AT R 22 360 mmol /L™ AT LA
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