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Abstract

e Endoplasmic reticulum (ER) is a place where it folds
and synthesizes the proteins. ER stress was induced
when a variety of physiological and pathological factors
happened, under which the protein misfolding occurred,
the unfolded protein accumulated and the calcium ion
imbalanced in the ER. The ER of high - glucose
environment can change the protein redox state and
produce reactive oxygen species, which affects the ER
channel function and chaperone protein buffer;
meanwhile changes the balance of calcium ions; finally
induces the formation of ER stress. More and more
studies have confirmed that ER stress in high glucose
environment can cause a variety of ophthalmic diseases.
So we review the recent articles about ER stress of high
glucose environment and its related ophthalmic
diseases.
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B E N 5 M (endoplasmic reticulum, ER) P #EFT
PraMgide, M AR EPE N Z/EH T, Y ER
WL BT AR R AT & R AT & W & RS B 1
BRRZASZEEL, T35 & N 5 I g 384 ( endoplasmic reticulum
stress, ERS) ' mAEIRAEE T, 2 A AUAL I SRR S &
ﬁ?ﬁ’ﬂﬁﬁfﬁiﬁﬁéﬁfﬁ( reactive oxygen species, ROS) ,i}ﬂ;?
fif ER A9 38 D e AR AR AR 0y 22 iR ] AR 8 Ak
SEMAE B 1) RS, S B ERS, 85 B 1K P 1Y i Bh
SCHEEWE AR ER S, - S HE AR AT,
R B2 (I FEIESE  TE R B IR EE T ERS 5 2 Rl IR BLK
o 4 A R SRR DDRE G
1 5T I Rz i At S B A BE AR 1 1 R AL
1TAKRINEBEARKE ERS H I MG ARITEE AR
R (unfolded protein response , UPR) 15 5 il % X 410 g /£ 47
PE WD B AR WA R, Y 5R ER BB RE T, A
M E ER 58 DL RR A N R S, UPR E % 3
FES 5 S A A W8O8, B35S 5 S B R 7 6
(‘activating transcription factor 6, ATF6) (1 #l PN 5 X 5 i
O ( type —1 ER transmembrane protein kinase,
TRE-1) LK RUEE RNA 51114 25 1 30 A 1A ot R0 38 1
(PKR like endoplasmic reticulum kinase, PERK) "' /Bl
41T ,ATF6 .IRE-1 PERK 54> F (R #2885 15 A
T8/ HPERRTE 45 & M ( glucose —regulated protein 78/
binding immunoglobulin protein, GRP78/BIP) %% & I 4t F
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JEERE, B RERFTEEATE ER NRER, KT
M5 GRP78/BIP A W = LM J) , {ff GRP78/BIP 5
ATF6 \IRE-1 PERK fi# & Jf 5 RTBE AL R ER
WA BT AT & e 0, AR B O R T S, TS
UPR™ |3 ERS 1 3 £ 205 5 4% Sl B O 4P 4 7

PERK /2 T* ER i b —Fp s A 11, K5 GRP78
i B8 5 T BRI VR SRR 3E o 1 B iR Ak 1) 7 R T
BTG Y PERK ¢ 57 1 05 R 1k % B R I K F 2a
(eukaryotic translation initiation factor 2a, elf2a) , i 3 411
Tl EF R A R Th e, i2F — 25 ) R 2% mRNA 1Y
B /D BT A B, e AAE ER B B A 08 AR R TR
SEEFTE ER P S MRS . ATF6 7€ ERS K/E
IF, N ER N LI AR B 3 v IR SRR S — i
fiff ( site — 1 protease, SIP) Fl 2 — v & 2 H B ( site -2
protease , S2P) X HAFATYIH] 7= AV 1 N I BT
L ATF6 N 3 B BLAE Ry B S I - B B A% N 5 ERS
T ( endoplasmic reticulum stress element,ERSE)?#—?%m ,
iR ER ME AT &RE S, IRE-1 B 22/95 &R & A
VARG 1 | 3 BT A e S i A% R N VT % M, 7E ERS
RN IRE-1 5 GRPT8 fiff &, 15 15 4% 138 5 = 3 i B,
FERS E SRR R [ BB . B S W IRE-1 A #%
WEAZIR N IS M BE BT V) 9w AS X- & 455 810 1 (X=box
binding proteinl , XBP1) [/ mRNA , FHEAE B HLA R %
SRR X 4565 H 1(X=-box binding protein 1
spliced , XBP1S) # i Z40AZ ", 1 ERS fyAH &I A
Tk, R 5 G 8 7 X B RIS R R R
(unfolded protein response element, UPRE) A IHBES ER
1 78 825 RS2, 10 PN JO ) o3 fge , 445 5 8 B I A 2 11 (ER
degradation—enhancing mannosidase-like protein, EDEM ) 3
PRI 5G s, S AR AT Bl 8 1 45 5 T B IR A, A%
BFERIB T 2( eukaryotic translation initiation factor 2,
ell2) FEHA a By = Fh W H, A Y iR S
(GDP) 255 A elF2 25 [ £t elF2B W FEAEH, e e i
MRS (GTP) 4558 elF2 B G A S 55 4%
ARSI SE 80, MY elF2a WA 51 7 22 %
PR & R A B i ), eIF2B WAL HE A REfE EH: GDP &5
GTP [AZHe , elF2 25 FIERRAME 1L, 86 FH BTG iU IR il 72
Z
1.2 WM HEXEREB N B A OC MW
(endoplasmic reticulum — associated degradation, ERAD ) J&
FEUE I B R R YT & T, A A 3 30 ) B i 2 A
JHLJSE Y R AT B AR B A A R, E AR LU PR
(1)7E ER FiRBIT R A RTS8 5 (2) BT
TRz Rk B AW (3) IRz Rk
PR AR . ER A IRYT S 0 3 2584 ERAD
W P AR ERS AU ZALH
2 1 J5 ™ R 3 9 S Y 2 R o T AL

4 ERS J"H sl H 12 AL R IR N B 22 iR i), UPR
it ERS B RMMT R 5% E A R M, X4 ER
FRA A I IO MR B 28 1E AT, 36 A0 2 sf s R+
4 (activating transcription factor 4 , ATF4 ) Hr&E i 32 082
TS AL T35 T L B, B CCAAT ¥ F25 5 8 A
[ YR 2K 1/ A K A0 i) R DNA 24517 5 3 R 153 (C/EBP
homologous protein or growth arrest and DNA damage —

inducible gene 153, CHOP/GADDI53) (1) % %, CHOP fE

U/ GRP78/BIP FIHTIH TR K B 4 B ibk (988 141 1L -2
FEH ( B—cell lymphoma/Leukemia—2, Bel-2) B3 ik | fiE
HEAMEPE T TR AY IRE—1 38 % fE i 1k i g TR 58 X
T 32 /K # & I F 2 (tumor necrosis factor receptor —
associated receptor 2, TRAF2) i T-15 5 &A% c—Jun %
FLOR Vi B ( c—Jun N—terminal kinase,JNK) , 755 40 I
T RAE R A IV E R B - 12 (caspase—12) J&
ER FTR¢ A 1Y ¢ B 2 B2 2 g, IRE - 1 R 22 3005 )5,
caspase—12 e en ,J_#“ﬂ;‘]g)![{ﬁ caspase—9 v caspase—3,
[ i1 R

I D TR A P i R MR W A% HF IR 9 IR ( nicotinamide
adenine dinucleotide phosphate, NADPH) AL 2 ROS 1Y)
FEORUE, PR AR A ZE AL I P SOop s A
P 9 NADPH 60, S B 7 A i 22 1300 i L A0 gt
i BiR V2 W% — % 7 IR ( nicotinamide adenine dinucleotide,
NADH) ,NADPH S ALEEH Y NAD(P) H it 2 1 #L 7-4%
i FN 7= E ROS™ . ER YA FRAY LT ROS Y
A DG, B TR JRURAS R AR B R ROS 1977 4R
REfESZIM ER b 038 38 DR AR 2 A ey 22 s AR, 5
B /K INBE P IR 25 e A A AT 31, O 7™ H 52
EHBEITERE ST, 15T MM T, SO R R S
ER K¥EIEH AR LR sk E AL A EA
( binding immunoglobulin protein , BIP) #{ 1A 4 /& ERS S/
SR A i s ol M= R S S 1 DG 71 ) R S R
FRY ) WRFE R, BIP 3 3k ik il o A P 55 4 5 I i) &2t
SISl LI ER AR R SRR,
3 EHEINE T A J5 ) R i 7E AR R e i B i 3T
31 SHERETHRMEBERBRER PR FEIR
I3 P A R 722 ( diabetic keratopathy , DK) = 2 1ifi PR 2 LA
RZ SRR AR L R R BE S AR AR 1 Rz 1
FReebhgeit = | b e AR A B A IR | G B A
WZE5 S FABIIE B TH TR 5 Wb | i BB BE Ik
AT AR L RS T RS e L B A
WIS , W6 25 40 200 3 5 09 01k = AR KRS ROS™Y
ROS & ¥GINTERE & AR T Kbt S8 AL BE T et 55 , 38
Z %) ROS RER8 S0 41 M8 5 X, 5 8 23 52 ) # B 1 2
A2 AR e AN AR BB R A R
35 FH B B (protein kinase B, PKB/ Akt ) {5538 i #
B PATEAE L, JF Xt ER R E AL E O ERS fE
FIE Akt 8RR kK F-1U# T R, Hh PERK - CHOP - Akt
A A e R P A PR A Y Xa S A e I
TP R AR T R 5 0 R BRI 5 3R B AR TR 1
TR BEIR AL S L N (E 5 40+ Akt Rl ERK & B, IR
3 B P 1 B iz A4 X 63493 1) B I 38 553
3.2 SEMET RN A HEERFEMLMEREZE R
WA AR L R0 A2 (diabetic retinopathy , DR)) 2 4
PRIV T B A ML A I 20 , DR 936 B AR AE S 40 90 i 6 40
L7 356G R 11 84 P55 R ) A4 ) 2 L i S0 e BE IR A
PR Z 5 AW F s A BRUABE 78 (7% 400 o e 1 o A 21 4 rp
B CHOP iAW Tt . TES MR T, A Ak n
Gl ROS Az B R, X 41 20 il he v 40, e &
o | 0 S AR 4 9 2 R B PR T Outinen 267
FERIN, AT L0 565 3R b R 40 g P[] 28 2 e 2
MR 7K LT, 15 ERS K AR, 46 i 48 P R AR KR 7
(vascular endothelial growth factor, VEGF ) 3 ik 7K
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Murata 453 3 % K BB AR 1E 47 HR JB 1 & ERS 5 S /K
T, 26 MR AN X0 AR A R ) fi5E 2 40 VEGF i 3%
i RBRTE R AR E TEEDY L&
DR BRI 5T % B ERS 5 DR & i i 2 v 400 o s 28 06 J2
I B A A A DD R L I T A B P R A i K
Miiller 4 AT LA B2 WA /K S VEGF, FH K 4 45 00
Do JEBE 11145 9 TE H AR W22 T M. DR & 4B ERS Al ERAD
Yk & Az  PERK —elF20— ATF4 #9235 ETF, RN B2 4
M VEGF B ¥ 55 K SF-, A A i ¢ S 3% 354K 9 1) VEGF
KEZ T BT, WFIE & B, FH PS81PK %% YLt bR 9k K R
DX B 000465 PN B2 40 P2 A A ) B ] elF2 e 35 PR ), VEGF
B mRNA J2 8 08 5 35 PR AIC, 1A 5 e 16 Ol il 2
e R PERK B2 5T DR A LS KR, It
Ah, 24 ERS K& A= 7E LI R 2t 1 Bz 2 i 2 A0 e
(retinal ganglion cells, RGCs) FIlfi 25 15 5t 40 LB, 23 3805
CHOP PERK %55 % , 3 RGCs I T, # 28 Jie I 40 Jfd 1%
B % P 2 00 R JE B A e 4 42 1) Balasubramanyam
AEIBIRESY R PR 7E DR & A= B 7] 760~ e 42 1R B2 48 28 1R 114
B IN, A0 D) HEE B O B SR A, RGCs N ERS 1
PR A SR T, AR UE , Akita B IR 9% /)N B RGCs
i) ERS #H5¢H T GRP78 .PERK ATF4 IRE-1 &% CHOP
B mRNA K27 Bt g T B A= RN

Q.3 EMNETHRMAEHERREEFTPHIAR
PRI 1 P B ) L 7R 6 LA B RIS B R TR, BN R
DRI OB IR IS P 1 Y B 22 TR R A R A2 SR
FEALFE SRR B M AL SR | IR AR 998 35 R AR
AEAR IS . AR 5 TR 32 il | A R A, B 7K
VISMNTA B RIS 5B B RNE R, BEEZA
] P E 2 43 - A R ), R 40 1 W 2 Jo A X 70
Sy FHEZR YRR 7 A TR BB A R R PR A 2
AR T B PR, 1805 R A2 BN B K I, AR DR s R T ik
KALE W e Wi B 8 A i SRR & AR ZAL , IS RSk Tt
A s R P A 28 AR T AR A R HE AR SR AR AR P 1 B
5 R = R OK 4y, S 8T 4 b kAR v | e kAR IR
TR )

ERS 776 T 15 K i sh YA Y B el DR T Bz 4 it v,
| JZ 20 ff — 18] 5% %% 4k ( epithelial - mesenchymal transition
EMT) J&:45 | Bz 20 Jifa 3 1o A o B 7 5 Ak b HLA () Joit 32 7Y
YR A= 25 F . Ulianich 25650 W1823 ERS il K 2
YEF T b R 405 B0 EMT, EMT V5 A 41 B 78 7 0k 2
T —RhA AT, RELR] I 25 1E 8 A7 T R T R 4
JRIFITEAE , 385 A 45 52 sk V) R 58 58 R 200 i 75 5 ok 4 e o
PAT Jp2e 5t XA fiE 2 5 ERS M ERY S m M 42, 4%
3 TFR (4 -phenylbutyric acid ,4-PBA ) J&—F B8 AR IR
S PR I 3h By A A ERS AKSE B9 Ak 2220 TREBDY . L
SERIFE B, PR e B U 2 /DN BRI AR AR T B A v A%
Af ] 853 ) GRP78 3Rk i 34 i T 1 % % REZH /N B, I Bl A
() ZE K 522 b T B, H s A g /0 BB TR 1) R A |
K 4 T ERS, H ERS Fifif 72 48 K 52 i a3 [Rl st
KILERS 53 ARAR b Rz 4l & A= EMT, 75— e FE B I
4—PBA W] REE i 04 ERS %) & A= 4 SR A b Rz 40 i
KM EMTS | Ozcan %65 #1538 KB ,4-PBA T HOR IR IR
KEBEA ZAMH ERS I 2wt
LASHERETARMEMES LREFFHHAR
FERRAE 5 UL A BOS PR IR B AN ml v | & 1 T £
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HI FGHR (primary open—angle glaucoma, POAG) [A k7N 4%
BARHY P K SN HE Y R G AL i B AL i BEL T 38 i, &
BORTE T [ N IRBHR AT 22 BT R POAG
AR R B W T . BIF5E K B, POAG SB35 /N 32 W) 41 i
T ERS AR 25 1 GRP78" iy 63k 7K 7 18 2 f 41 ffa 11
B AEVAIL A s 25 L, X ERS B0 R3S 0, A5 I 448 A 1 £
FINRE, /N RN T, A TR P]ERS SR
TIN5 POAG Y/ INGE I Ty REZE L S 2 Ji % U0 A
S, Carbone %55 o ji BE K AL MYOC JE B 4237
TR T ER AR A S AR A A S i L Sh R 25
R, TE TG IRBF 58 b i o FH B AT — 2 1 SR R A
Y437H FAS/IN SR AT AR B R )2 9 75 JC IR S
B HAE 3 T g B HG BRI T v Ak 22 22 4 S 0
JEHR R B Joe 451 B L ) ERS i % R [ B
MYOC Zith i ILEF 2 F1 ( myocilin ) %& K %€ 48 5 8 POAG
RAEBAROCHLR . B AR E BT S MYOC K 28718
FAEAE AR 0 525 W B R A A 5T I s o, 3k — 2D 80
ERS Ji 756 i B, 755070/ S A0 T, R AR A /0
% X 4 L %) Wk 18 T AN J2 DA O HB T B s K, 5 R 3K
MR R Th s o /N GR B) 2 0 A D PR3 (] i 52 380 JILET 25 1 5 Y
RS | MR AE B3 7KL 4 A ) 155 0 T i — 20 T

Sato %51 3@ 18 WU 2 M PR 5 HE A PRI /N BB K
Bl BUESE B B0 bk S B IR A R 2 ~ 3 5 BEIR
W B POAG MRITHEN 4% ~11% JEAREIRI B K
TR 3 A5, BEIRIE 5 POAG M X R R, 4
6% ~13% [ POAG 3% [RI BATBEIR G . BIF 52 % B, 12
AR /NG AR H AP JE JBRo B R £ 5 B K
B R IE ' Zhang S5 RF 58 & 3L, 7€ i B4R T /N i
A0ME G SR RE 0 R, U T BN, D RE RS, T A /N
P 4y X R 45 4 A7 RS A B X P LA /N T
4 BRE55RE

ZE Lk SRR EE T ERS 5 HRBHH S8 1 & A
RIERAMIA TR B, SR R TR
], ERS 155 H 40 B 0 T A7 RS S 60 45 515 Sl B, ERS
REUS R 15 5 2 5 ERS 12> TR RS2 8 A Y I
B, PRLEAT AT RE AR T A S B A A s, Bl [
PR AR AR I8 A 02 2 X v W B AR TS PAJo o 7 38 S HE A 7
e St TR B N, A A T R J2 UL 1 i AH S 1Y
RARIERLH AR ERS B35 AL A 4 M N 7Y B 3R
PR, AT LASR B2 307 5 ~F SORIG 7 15, -t D T i 42
PR AL T R TSRS
SE
1 Rutkowski DT, Kaufman RJ. A trip to the ER: coping with stress.
Trends Cell Biol 2004;14(1) :20-28
2 Chistiakov DA, Sobenin IA, Orekhov AN, et al. Role of endoplasmic
reticulum stress in  atherosclerosis and diabetic macrovascular
complications. Biomed Res Int 2014 ;2014 :610140
3 Dai MX, Zheng XH, Yu J, et al. The impact of intermittent and
repetitive cold stress exposure on endoplasmic reticulum stress and
instability of atherosclerotic plaques. Cell Physiol Biochem 2014 ; 34
(2):393-404
4 Hollien J, Lin JH, Li H, et al. Regulated Irel —dependent decay of
messenger RNAs in mammalian cells. J Cell Biol 2009; 186 (3 ).
323-331
5 Eiras S, Fernandez P,Pineiro R, et al. Doxazosin induces activation of

GADDI153 and cleavage of focal adhesion kinase in cardiomyocytes en



Int Eye Sci, Vol. 18, No.6 Jun. 2018 http . //ies. ijo. cn
Tel.029-82245172 85263940 Email .1JO. 2000 @163. com

route to apoptosis. Cardiovasc Res 2006;71(1) ;118-128

6 XU A B, R BET P 5T 0 342 10 40 A FR A S 1
WFFEE . hEZGH R 2011527 (4) :455-458

7 Shen J, Chen X, Hendershot L, et al. ER stress regulation of ATF6
localization by dissociation of BiP/GRP78 binding and unmasking of
Golgi localization signals. Dev Cell 2002;3(1) :99-111

8 Kadowaki H, Nishitoh H, Ichijo H. Survival and apoptosis signals in
ER stress:the role of protein kinases. J Chem Neuroanat 2004 ;28 (1-
2):93-100

9 Shamu CE, Walter P. Oligomerization and phosphorylation of the Irelp
kinase during intracellular signaling from the endoplasmic reticulum to
the nucleus. EMBO J 1996;15(12) :3028-3039

10 Yoshida H,Matsui T, Yamamoto A ,et al. XBP1 mRNA is induced by
ATF6 and spliced by IREI in response to ER stress to produce a highly
active transcription factor. Cell 2001;107(7) :881-891

11 Brostrom CO, Brostrom MA. Regulation of translational initiation
during cellular responses to stress. Prog Nucleic Acid Res Mol Biol
1998 ;58.:79-125

12 EAER, F2 R, W5 A, 55, PN 5T I AH D6 R i 5 R IR, R e 8
. PRI AR 201457 :555-560

13 Katayama T, Imaizumi K, Honda A, et al. Disturbed activation of
endoplasmic reticulum stress transducers by familial Alzheimer’s disease—
linked presenilin = 1 mutations. J Biol Chem 2001; 276 (46 ):
43446-43454

14 Zillig M, Wurm A, Grehn FJ,et al. Overexpression and properties of
wild - type and Tyrd437His mutated myocilin in the eyes of transgenic
mice. Invest Ophthalmol Vis Sci 2005;46(1) ;223-234

15 Zode GS, Sharma AB, Lin X, et al. Ocular — specific ER stress
reduction rescues glaucoma in murine glucocorticoid—induced glaucoma.
J Clin Invest 2014 ;124 (5) :1956-1965

16 Zode GS, Bugge KE, Mohan K, et al. Topical ocular sodium 4 —
phenylbutyrate rescues glaucoma in a myocilin mouse model of primary
open— angle glaucoma. Invest Ophthalmol Vis Sci 2012; 53 (3):
1557-1565

17 Doh SH,Kim JH,Lee KM, et al. Retinal ganglion cell death induced
by endoplasmic reticulum stress in a chronic glaucoma model. Brain Res
20101308 :158-166

18 7%, I, ¥R AH. NADPH S fLME£E R B 5 9 HOc2 Lo LAT iR
B RER. h E 2R 2015;531(10) :1379-1382

19 EmIBA, PNE ) SR F A, 5. NADPH S AW B0 i 750 6] 25 4 o
R I o B /N L e 240 A b PRy 5 I L 3 4R R BIL AR 0. i R
FRBEFS4E 2013512(14) :1090-1093

20 Gething MJ. Role and regulation of the ER chaperone BiP. Semin
Cell Dev Biol 1999;10(5) :465-472

21 Lee AS. The glucose—regulated proteins ;stress induction and clinical
applications. Trends Cell Biol 2001 ;26(8) :504-510

22 SUMESR AR, e, A W AR BRI S e g BT 38
By Ik KB L. HRBMIFSY 2008326 (4) :262-265

23 Foulks GN, Thoft RA, Perry HD, et al. Factors related to corneal
epithelial complications after closed vitrectomy in diabetics. Arch
Ophthalmol 1979;97(6) :1076-1078

24 Fukushi S, Merola LO, Tanaka M, et al. Reepithelialization of
denuded corneas in diabetic rats. Exp Eye Res 1980;31(5) :611-621
25 Hyndiuk RA, Kazarian EL, Schultz RO, et al. Neurotrophic corneal
ulcers in diabetes mellitus. Arch Ophthalmol 1977;95(12) :2193-2196
26 Sanchez-Thorin JC. The cornea in diabetes mellitus. Int Ophthalmol
Clinics 1998;38(2) :19-36

27 Jeng S,Lee JS,Huang SC. Corneal decompensation after argon laser
iridectomy——a delayed complication. Ophthalmic Surg 1991;22(10) .
565-569

28 Paravicini TM, Touyz RM. NADPH oxidases, reactive oxygen

species, and hypertension; clinical implications and therapeutic

possibilities. Diabetes Care 2008 ;31 ( Suppl 2) :S170-180

29 Nakamura S, Shibuya M, Nakashima H, et al. Involvement of
oxidative stress on corneal epithelial alterations in a blink —suppressed
dry eye. Invest Ophthalmol Vis Sci 2007 ;48(4) :1552-1558

30 Zhou Y, Liang X, Chang H, et al. Ampelopsin—induced autophagy
protects breast cancer cells from apoptosis through Akt—mTOR pathway
via endoplasmic reticulum stress. Cancer Sci 2014; 105 ( 10 ).
1279-1287

31 Lin ML, Chen SS, Huang RY, et al. Suppression of PI3K/Akt
signaling by synthetic bichalcone analog TSWU-CD4 induces ER stress—
and Bax/Bak — mediated apoptosis of cancer cells. Apoptosis 2014 ;19
(11) :1637-1653

32 Zhang W ,Neo SP, Gunaratne ] ,et al. Feedback regulation on PTEN/
AKT pathway by the ER stress kinase PERK mediated by interaction
with the Vault complex. Cell Signal 2015;27(3) :436-442

33 Wang Z, Wang Y, Ye J, et al. bFGF attenuates endoplasmic
reticulum stress and mitochondrial injury on myocardial ischaemia/
reperfusion via activation of PI3K/Akt/ERK1/2 pathway. J Cell Mol
Med 2015;19(3) :595-607

34 Martin — Perez R, Palacios C, Yerbes R, et al. Activated ERBB2/
HER? licenses sensitivity to apoptosis upon endoplasmic reticulum stress
through a PERK - dependent pathway. Cancer Res 2014; 74 (6):
1766-1777

35 Xu K, Yu FS. Impaired epithelial wound healing and EGFR signaling
pathways in the corneas of diabetic rats. Invest Ophthalmol Vis Sci 2011
52(6) :3301-3308

36 Li B, Wang HS, Li GG, et al. The role of endoplasmic reticulum
stress in the early stage of diabetic retinopathy. Acta Diabetol 2011 ;48
(2):103-111

37 Outinen PA, Sood SK, Pfeifer SI, et al. Homocysteine — induced
endoplasmic reticulum stress and growth arrest leads to specific changes
in gene expression in human vascular endothelial cells. Blood 1999 ;94
(3) :959-967

38 Li J, Wang JJ, Yu Q, et al. Endoplasmic reticulum stress is
implicated in retinal inflammation and diabetic retinopathy. FEBS Lett
2009;583(9) :1521-1527

39 Li J, Wang JJ, Zhang SX. Preconditioning with endoplasmic
reticulum stress mitigates retinal endothelial inflammation via activation
of X-box binding protein 1. J Biol Chem 2011;286(6) :4912-4921

40 Yang H, Liu R, Cui Z, et al. Functional characterization of 58 —
kilodalton inhibitor of protein kinase in protecting against diabetic
retinopathy via the endoplasmic reticulum stress pathway. Mol Vis 2011 ;
17.78-84

41 van Dijk HW, Verbraak FD,Kok PH,et al. Early neurodegeneration
in the retina of type 2 diabetic patients. Inv Ophthalmol Vis Sci 2012 ;53
(6):2715-2719

42 Shimazawa M, Ito Y, Inokuchi Y, et al. Involvement of double —
stranded RNA—dependent protein kinase in ER stress —induced retinal
neuron damage. Inv Ophthalmol Vis Sci 2007 ;48 (8) :3729-3736

43 Balasubramanyam M, Lenin R, Monickaraj F. Endoplasmic reticulum
stress in diabetes: New insights of clinical relevance. Indian J Clin
Biochem 2010;25(2) :111-118

44 Balasubramanyam M, Singh LP, Rangasamy S. Molecular intricacies
and the role of ER stress in diabetes. Exp Diabetes Res 2012;
2012:958169

45 Falck A, Laatikainen L. Diabetic cataract in children. Acta
Ophthalmol Scand 1998 ;76(2) :238-240

46 Bron AJ, Sparrow J, Brown NA et al. The lens in diabetes. Eye
(London) 1993;7 (Pt2) .260-275

47 Pollreisz A, Schmidt — Erfurth U. Diabetic cataract — pathogenesis,
epidemiology and treatment. J Ophthalmol 2010 ;2010 :608751

48 Marcovecchio ML, Lucantoni M, Chiarelli F. Role of chronic and

1041



EIRRIRE 2018FE6H8 F£1BHE FE6H hitp://ies.ijo. en
E215:029-82245172 85263940  EBF{SFE:1J0.2000@163. com

acute hyperglycemia in the development of diabetes complications.
Diabetes Technol Ther 2011;13(3) :389-394

49 Yang J,Xue Q,Miao L,et al. Pulmonary fibrosis:a possible diabetic
complication. Diabetes Metab Res Rev 2011;27(4) :311-317

50 Ulianich L, Garbi C, Treglia AS,et al. ER stress is associated with
dedifferentiation and an epithelial — to — mesenchymal transition — like
phenotype in PC CI3 thyroid cells. J Cell Sci 2008 ;121 (P4 ) :477-486
51 Liu G, Sun Y, Li Z, et al. Apoptosis induced by endoplasmic
reticulum stress involved in diabetic kidney disease. Biochem Biophys
Res Commun 2008 ;370(4) :651-656

52 ZE I BRI R , JA (2. oA 5T IR IO O PR s /s B AP A% 2 4
Ja A b R A B A AL AR . AR E SR 2015;35(3) :205-209
53 Ozcan U, Yilmaz E,Ozcan L,et al. Chemical chaperones reduce ER
stress and restore glucose homeostasis in a mouse model of type 2
diabetes. Science 2006;313(5790) :1137-1140

54 IR, FOGIRMBE S HE R 5 Kk R, TAEIRELE 2000536
(3):192

55 H B FHOCIR B TAE P i 64 )5 PR AR IR 24 AR
2002;38(6) :321-324

56 Foster PJ,Johnson GJ. Glaucoma in China:how big is the problem?
Br J Ophthalmol 2001;85(11) :1277-1282

57 Liu H, Qian J, Wang F, et al. Expression of two endoplasmic
reticulum stress markers, GRP78 and GADDI53, in rat retinal
detachment model and its implication. Eye ( London) 2010;24 (1) .
137-144

1042

58 Chai F,Luo R,Li Y, et al. Down-regulation of GRP78 in human
glaucomatous trabecular meshwork cells. Mol Vis 2010;16:1122-1131

59 Carbone MA, Ayroles JF, Yamamoto A, et al. Overexpression of
myocilin in the Drosophila eye activates the unfolded protein response
implications for glaucoma. PloS one 2009;4(1) :e4216

60 Anholt RR, Carbone MA. A molecular mechanism for glaucoma.
endoplasmic reticulum stress and the unfolded protein response. Trends
Mol Med 2013;19(10) :586-593

61 Zode GS, Kuehn MH, Nishimura DY, et al. Reduction of ER stress
via a chemical chaperone prevents disease phenotypes in a mouse model
of primary open angle glaucoma. J Clin Invest 2015;125(8) :3303

62 Joe MK,Sohn S,Hur W ,et al. Accumulation of mutant myocilins in
ER leads to ER stress and potential cytotoxicity in human trabecular
meshwork cells. Biochem Biophys Res Commun 2003 ;312(3) :592-600
63 Sato T,Roy S. Effect of high glucose on fibronectin expression and
cell proliferation in trabecular meshwork cells. Invest Ophthalmol Vis Sci
2002;43(1) :170-175

64 Read AT, Chan DW ,Ethier CR. Actin structure in the outflow tract
of normal and glaucomatous eyes. Exp Eye Res 2007 ;84(1) :214-226

65 Li AF,Tane N,Roy S. Fibronectin overexpression inhibits trabecular
meshwork cell monolayer permeability. Mol Vis 2004 ;10.750-757

66 TR ET, IRAETs XA, A5, R R IR/ BRI ME 25 1A M
sz, EERIRFLRE 2009;9(4) :663-665



