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Abstract

o Keratopathy is closely related to diabetes, and severe
cases pose a threat to vision. At present, the treatment of

diabetic keratopathy focuses on preventing infection and
promoting the optical healing
comprehensive understanding of disease progression

environment. A

from the cellular level is essential for identifying and
developing potential therapeutic agents.
reviews the phenomenon of diabetic corneal epithelium

This article

disorder and its subsequent maintenance of homeostasis,
and discusses its rationality.

e KEYWORDS; epithelial ;
factors; basement membrane

corneal diabetes; growth

Citation:Li QY, Peng JX, Shao Y. Study on the mechanism of
maintaining homeostasis of corneal epithelium in diabetic patients.

Guoji Yanke Zazhi(Int Eye Sci) 2020;20(11) .1889-1893

S
2 ﬁle@tﬁ)T(ﬁ(TZDM) ARl a2 i K 2R 2L R A
EdlZ " . HET T2DM $Ok 2 — R R e B A TR

SERATEIT 4 2 AN AT T2DM i E 3hIE 5 h ARy
WS 23 5 | R ILAE B | I i 7 4 — AR B Y
fERRE DR IS V8 75 2 (o BRI £ 3 2 O R E , A
TS B o TR 8 2 B P L P A 2, oy T 48 e v
111 5 e L7 (1 e o | B O NITTE 32 S5
B A5 4, H A Y XIS, B T R o 4B

05, B PRT R 38 ) JB AT IR Ty B A, TR
S5 B RIS R AR S B — R IR, T — 2P I AR 3R

P

FNEE b R R AR R G S — B Bk, (R AR It
T AN, FAIE R AR 2 AT T I Y
DRI, 55 B2 AS T 4 DAL 2 R A 280 %, i 2 3 1 s 7K
WS A A A A AR TV R (EE R P A b
ISR T B /K R LT HP B4 A 28BS B TR R
Hh AL R R K A, T8 rémm
FEAT , Fr1 I3 2 52 3] 150 B 1) S R AL AL B B s i L A
BT KR 2 AR UL, A2 AE T 40% ~ 70% M IR 9 i 3
H 10 O BRI R B AR B 9T R A . IR e SR
ﬁ]ﬂ%x%ﬂﬁﬂi@ﬁjﬁ%&ikﬁn%@riiﬁﬁﬁkho Ji
TEJEHE RS R P T2 0 AL i85 76 958 s 1 AN 19 1 1
R R G B ) R 2 32 0 5, R R UK A
TESETE A IR I B 11 5 Bt o 1) B 2 B R A & A Y H
PRI R P T 3 A 28 ISR 2 27 A 25 B AT, L A
UK AR A 28 S T ) e R B R LS A
- iz 20 AR R R A 1z A g A ST,

PO 5, T B v AOR e BEE R 4 493 11 A5 ML A
PRRF B AR SR B DI RE TG FE 2 1 T4 i mT

1889



ERIRRIZE
E81E . 029- 82245172

2020FEN A 520% SE1H
85263940

http://ies.ijo.cn
B8 F{57%§.1J0.2000@ 163.com

D VA S Y P N v v R w1 ¢
16 52 00 0 W R U0 LA 40 e 8 9% R 35 JEC 2 S A M R AE B
Je AN RS P3G B (I 26 M @ A B B R B D A A,
Fo PRV B E T f e 2= 0, 0 52 A K | TR R
2 J LR U R BRI 22 IR B 2
LW DR IS , AMARL AN 5 R A0 5 04 85 % 1T LA 5 40 5 i
BEDR A | MO 13 S 3 i v ) SRR R TR 0K . AT 2R
AEE R T R IR X A AL R 0 RS S RGN Y
Gy F B FZ ] B TA G, I 1E— 25 e s e L i Hh AH O
A A IR R B o DR s R A AT T

1 BEFR IR 1 R B8 b R 44 R S B R BEHL 1

1.1 EGFR 415 ERK # PI3K/Akt BB ER 1L KA KN
T2 K (EGFR) TE4ERE T Bz 40 M 9776 34 58 Fn o4k J 1
HETZWAIER ., EGFR i SECALE & R 5 itk A
BERRIL AN N Ui (5 5 W i fn sh ™ M L i e, &
B Az K PR 2 A B S A T o, LT TR R T
FR AL, A 45 4 A M 5 0 37 S0 ( ERK) RNl R AL -3 3%
fitf (PI3K) /Akt, LM HEGG D gt

SRAMIFIE— 3, Yu Z53E B T 1 RS g 4 IR 44 T
Z(STZ) RESAE F R EGFR /59 PI3K/ Akt B2 1k
WL B IR E AR -2 JE I (Bel-2) M SEAET R B T
(BAD) J& Akt FUFRIfE M T2 [, 78 ERK Fl Akt B 1R
fEBT 1% . EGFR 5554 A9/ i BAD BTG MEHE 5, A
1117 5020 M 8 Ak /L A 1A I S A2 B PR PR T RS
PI3K/ Akt i 22 5L HE AT RS . FE A PR 9 R B A A
o B EERR L Akt 7EFEJE R AN I BAFAE . X — &
S RE B0 10 A A R — Y
1.2 0% IGBP-3 BI& B &) 2 2K (INSR) Rk %
FEAERK P 1 B2 K (IGF - 1R) 5 20 M AP BC 4K IGF -1,
IGF-280 /i 15 R 45 & AT H A BRI fL RN 17 12 26 A i 554
DL & RSS90 INSR F1 IGF- 1R 7ER A5 35
PN Ff1 R Bz 0 R AN 5 7 1 N A TS B2 200 i vp 54
Foast™ BT HE A S5 AR L  INSR AT IGF-1R E
PAREIE 258 3Z AR (hybrid—R ) o TEHE IR 4 2L rb i) 0
Z2 5 hybrid—-R B9 2383, H AN 78 5 Bl AR R 52 1
AR % AR Uy R & S A . B E AR
b R i R AR hybrid =R, I+ HF£ hybrid - R & 2 X}
IGF— VURK T %o 13 5 AR ™,

B RN, B REEERR A AHEA-3
(IGFBP-3) 5 IGF1 Hl IGF-2 fiEf = 26 F1 J1 454, i BH.
W IGF-1R H9380% ™ . IGFBP -3 fF Jy I i o 29 IGF
GEOEN, HITRE R K IGF-1 MF 5, X 760 IR s
BAE AR EE, SR IR X B ALAH He B PR R E T
W) IGFBP =3 7K 4440 1 3% 3 452"

24 e ik A= AR N A I I Bz 4B ( WTCEpi ) 7 41 g 4
EK AR T B350, IGFBP =3 f4 43 WA o, ) A 43
I, X FE 7R A0 MR, St RS M R R T A
B AR oo As IGF-1 W& i, ZEMIE L Rz v IGF-1 il
Akt, Hm T IGF- 1R BB LR A K1

A4 IGF-1 Ml IGFBP-3 JAJ¥7 hTCEpi, B —H& 7F
R PR R T P B LB D28 T IGF- IR BB AR 1k

1890

FTE AL, XI5 PR s 3 BRI FH 2 IR B IGF- IR 7 %
B /D A B R PR AR I R e AR X — S A —
SR
1.3 1850 TGFP M5 i 46 4b/E KN T B (TGFR) J&— 7l
A5 2P T S B 4L R, TGFB 7E 22 Bl il 21 4 41
JH PN R AR RN b B A A AT Rk 2 S AR A 4UE
27, TCFB HIEHPAFAE 3 FOR Y TCFR W7 75 £ 5
R R R S MR X TGFR AR
REURE, TEH AR B R 05, M b % TGFBR3 %
ik B FE STZ BRI K BB AL ORAEAECFp 1R,
FHES BT 1 5 0 77 3 e 0 PR s K BRUAR B i 4 siRNA
FERZHTR , Wbk TGFR3 AE W& Wliss b RMmEE . Mok,
HRZIWGITHIN AL L, B TCFR3 T4 2 1 A4 STZ /)N
FRAR I AN 2 B Goto—Kakizaki R BRI A 47 B i A IR I iz
e,
1.4 i Serpinel BIFRIE AL 14 BR300 90 30 570 1
(Serpinel) , HA & A5G4S, )& TCFB [ 5 S E
JHIBE A5, Serpinel 3 EAE hy 20 ZUFI bR 54 il 2T 15 1 L
&Y ((PA F1 uPA) B I W) A AEAE T, IF A0 5 40 RS BT
TR A A AR R AT e AR AR B ALY £ B
K i, Serpinel 2 #E £ I _E Bz 40 M i 78 , -7 15 2] il
A A R B RS B S An Sun S8 BFIE B (4, 1 4
TR AT v /S B R R Serpinel RS DE LR,
SR, TE STZ /N, 5 TGFR 2840, e MUBE A i) 13X Fh 4
F@AaASH L, 50— HSPt Serpinel HT A1)
FEIR E 0 R v AR K A 1 A G, T A TR R R
Serpinel TJ i 57 351 (1) b5 PR 9 A1 IS b Bz 1 405 10 A &5 Wk R )
IEH K,
1.5 #H0 HGF B4yl 4R A= K X (HGF) Fl o3 iA
T-(SF) S Re 45 A R M 32K c—met, 5 7 2 Fh 2 AIZH 21
) 248 L % R0 3 B A TC AR, 45 AR B 1 S A, Kakazu
2 L0L5E B HGF Sl 0% PI3K/ Akt 38 B A2 35 #7155 | iz 4
MOAEIG  AE IR A0 0 /N BRUBERS H  Omoto 257" %% B
HGF 3697 AR A 1 3% 8, 17 H 30 ] %8 5iE . Saghizadeh
AR P —Fh g R RUR PR A HGF 76 £ B L J
HFIE . FEMATR S B PR B c—met AT X
c—metfiLiA HGF MHUS M= A S5 . R HGEF 3Rk
RO i AT BE W PR 51 2 A c—met FEVR AT A — Fp 2238t
RN

R TR S8 c—met & R 3% S B 245 B K5 55 10 b
PRAR B F R 2P T c—met 1E ALFERE IRIA BE
FEVER . ZEXTFGEH , c—met BT RIKKE T HEE
AR B AZ AR B e X FFiGs: T AR 1
WA SRR R, B ¢ - met ] F] PHA
665752 it F MM L AA, X J& T c—met Al A 23
B PI3K/ Akt A2 A BETE S 0 B T35, c —met 38 T 5 3
p38 MAPK i ERAL , i Je: A B b iz 40 j 3 B8 BT 6 15 17
X TE—A 4 B 55 77 00 s A A AU rh AR BIE S, 3R W)
c—met 75319 p38 MAPK il iR 1k 32 51 /2 B bR s P #f1 Js
AR B IR AR

1.6 MiEREENLTMZEAR BRI LL™



Int Eye Sci, Vol.20, No.11 Nov. 2020 http .//ies.ijo.cn
Tel:029-82245172 85263940 Email.1J0.2000@ 163.com

Y1 (AGEs) I B B I Ry 2 5| W IR s o+ ™ . 5
AP PR (ke BRE X BRZE A B, 7005 PR 83 1 TH Y R R )
MDA AL B 8 1 & A T Y BUA ISR R R,
W PRI B3 A B DA S v 1) o e SR LG A AL A ¢
PR, 3% AT e B TR PRI AR R AR 1 A

Shi 45 ) N i b il i A Ak £ IR 2% b 7 A0 i &R
(HUCLs) , FHZ: AGEs &1 (1 4 ifiL 35 111 85 11 ( BSA) &b 2
HUCL 40/, i1/ &3 FE B, F§ AGE-BSA 4b# HUCL
M5 S U9 T, AGE-BSA [ T AGE “Z1& (RAGE) i
Fik I EMABHET RAGE BYFTAImA] T 1% M4 (ROS) 1Y
FEAE T,

P IE , STZ 1755 WS PR K BTH AR Th A2 78 = K- 1Y
AGEs"™ | JHER ) AGEs T 55 1H i 0 Uk 8 A 46 i 444
INA 5, PEHEN, AGEs AT B = £ VH Ji 43 2 YH YRk 2 1
SRR, XA SRR, R — 5 & RAE
GIEGE SN 3T
1.7 EEEZEmES 1 9RIE X OBEALRES 1 (SIRT1) &
— P24 2 A/ 8 A TR ( HDAC) |, 75 356 R 3k
AR S SIRT1 AE R —F i £ BEG , 43 pS3 (14 M 2 8k
YERIA S ANMAETG . BEAh, & 7 A M A R 5 25 0
I 5 B AR Tt 1T i A — s P Ak
ik 55 2R OB AR A SR T X AT (HepG2) 41 B ANk
AL AN R (C2C12) BWFFE, Horp SIRT1 T 5 5
RWURPERRACH G, [FIRE, 78 HepG2 40 A h fiZBR SIRT1
N5 e AR S5 . SR, -HE AT SIRTL 3%
WA AR PR TIRYY , _EIEAE c2C12 WA P i SIRTI,
{5 1 AT R AR 2 AW R =5 I /0 BRI ik
5y BRI E

FEVRSM R NI Y 8 5 T S B KOF B, A
iy SIRT1 FRIkFEAR, T D e, 7E A AR L
KA (THCE) 840 & & fig 01 38 5 B 2 v = 19
SIRT1 3 Fk A3 IR | X8 a3 [ K p53 5 2
BEAL , A IGFBP -3 3635, 3 /in IGF— 1R A9 2 15 F1H
Akt FBERR LR SEELRY . WNHT TR, IGFBP -3 FE 1% FR i i
FARW RGN, T IGFBP-3 5 IGF -1 75 B% JR % H # 1H i
T )R DABHIET IGF—1 5 IGF-1R 454

AN IGFBP-3 5 p53 Z Wik A %, Rk, 76 £ i
Rz b SIRT1 7] G863 i pS3 B9 & Bk fb/ 2= 2 Mk fk fn
IGFBP -3 S 45 I K835 IGF-1R/Akt {558k, KR T
T TSN BT T SIRTL B9 EHFRT . Gao 25 I
/NERFI B S/ A TS b B 2 2R, #GE T 28 micro —RNAs
(miRNAs) 7EAI | SIRT1 H1HVE M, miR—-204-5p J& £ 57 £k
PR /N AE 2w 5 RNA 20 1 i1 & 3R, SRR
g X BRZLAH HE , miR—204—5p 7E0E IR AR R s 38 i 15 4%,
{61 F miRNA $5H07 8% miR-204-5p ] 1455 SIRTI Y3
K FFAE RS A 20 S R R, A A
B 5510 A A B34, 5 5 AT A SIRT1 926 162 HERE IR
AR B2 IR ST &

1.8 A1 SHEE P WREEMER Mgk
T (4 2 S X R IS I R R A T R, A RS R A
R SE A 2T A E A S OIK 1 2R (NKIR) , B —

FhEEAAETHARRGETH G EAMBEZIA, P YRR
— Pl T R S AR 2K, AT LB NKIR™ . Yang
LI G AR CSTBL/6 W8 B /N BUR B 1 P 4 It
AT LA HE IS b R B A AR ] TKE2 /) LA g
AN R, dE— 2 UE B, E = OB R SR P W e i
EGFR 520 I 5z 40 ff () 38 B Fn 3 78, DA 05 Ake Al
SIRTI, NKIR #5417 L-733060 BN A T P ¥ Y
YEHT, KW NKIR 7] e 24805, [FIAE 76 1B H /N B rh s
L-733060 23955 EGFR , Akt Fl SIRT1 ()3 , FRAK #
U AR B L Rz s i, R s R B MEE A
MEEIE  TEAAIE FEz b NKIR 2 AR R 220 Wi P )
JR TS B I 2 e A B B YRR, A TR
SERETTHB AW, P YIRS NKIR AYHH EAE R T
e 2 S T AR 2R AR IS R e M I EE R A
19 EREEEQMINRIPERE LTI K
3 L B A4 L TR T 1% o5 72 2 Ml i o TR 722 7 g #H A=
Y2430, Tabatabay 45 A 3057 38 ok i (B A8 00
FEME PRI LA A B AL 2| 5 B35 TG 14 A 2 R A 5 e
WD AT RE SR I b B 20 ORG BE 7 0855 i A, TR
o BB 75 0 N A R R 240 e, S s 45 B K R BRI
FU 2 T = B 09 AR b B A e R R RS BEE A3
St

FL T4 A A B (MMP ) 22 5 5L ¢ 16 240 it A/ 32 o
Wi B0, Saghizadeh 25 76 #8 B 55 F 65 4 v iy
¥ W] MMP -3 F1 MMP—-10 DA K 20 4025 141 i F 12635 F
TR G f I Rz ER L TR S R AE AL
H MMPs 223538 # R BIATEAE A L Bl DR 1 i o
MMP (1) EIEGIn] BE7E—E FE B b UM B T R BE K
HIBE IR, S K B9 MMPs W25 b R4 0 Ar 4,
2REERE

i IR A8 S W PRI a0 B RS I & , AT B 3 B0
TR R TEMBE L a0 A A, G |
TR MR G B2 TR AR 2638 M40 L 7K ST
S5 T R L R R 3 e G AR AR AN S R MV 2V AR 1 A T
w45, it EGFR /% ERK Al PI3K/ Akt fit i B2 1k , 30 il
IGBP-3 BYA A, B4 T TGFB ) 43-b , B4 HGF 43, 1%
ME IS L = W) Z ARG A, F A Serpinel ARk, T
FE T4 B B LA ORI AR 3 S PR 2R P AR T — AN R 2
Al RERYALE] B ] Be & 2R R R W ERIVEA . Bl & X
A B AR B 5% OB R A | #5 B4 FHAIL I 1) 54 DT ko
g s B A D (E DO B0 i =1 (IR i = N A
PO PR A R AR SRR i AT AR, 34T
A R TAET 2,
S 3k
1 Frieden TR. A Safer, Healthier US; The Centers for Disease Control
and Prevention, 2009-2016. Am J Prev Med 2017;52(3) :263-275
2 Zimmet P, Alberti KG, Magliano DJ, et al. Diabetes mellitus statistics
on prevalence and mortality ; facts and fallacies. Nat Rev Endocrinol 2016
12(10) :616-622
3 Bikbova G, Oshitari T, Baba T, et al. Diabetic corneal neuropathy:
clinical perspectives. Clin Ophthalmol 2018;12(4) :981-987
4 Shih KC, Lam KS, Tong L. A systematic review on the impact of

1891



EfRRRIZE  2020FE 1B EF20% SE11H
B335 : 029- 82245172 85263940

http://ies.ijo.cn
B8 F{57%§.1J0.2000@ 163.com

diabetes mellitus on the ocular surface. Nutr Diabetes 2017;7(3) :251

5 Zhang X, Zhao J, Zhao T, et al. Effects of intensive glycemic control
in ocular complications in patients with type 2 diabetes:a meta—analysis
of randomized clinical trials. Endocrine 2015;49(1) .78-89

6 Zhou M, Wang W, Huang W, et al. Diabetes mellitus as a risk factor
for open—angle glaucoma: a systematic review and meta—analysis. PLoS
One 2014;9(8) :€102972

7 Zou X, Lu L, Xu Y, et al. Prevalence and clinical characteristics of
dry eye disease in community — based type 2 diabetic patients; the
Beixinjing eye study. BMC Ophihalmol 2018;18(1) :117

8 Sen DK, Sarin GS. Tear glucose levels in normal people and in diabetic
patients. Br J Ophthalmol 1980;64(9) :693-695

9 Kim J, Kim CS, Sohn E, et al. Involvement of advanced glycation end
products, oxidative stress and nuclear factor—kappaB in the development
of diabetic keratopathy. Graefes Arch Clin Exp Ophthalmol 2011;249(4) ;
529-536

10 Ljubimov AV. Diabetic complications in the cornea. Vision Res 2017;
139(5) .138-152

11 Hala ER, Rasha B, Sun R, et al. Evidence —Based Treatment of
Diabetic Retinopathy. Semin Ophthalmol 2017;32(1) .67-74

12 Kaplan N, Wang J, Wray B, et al. Single—Cell RNA Transcriptome
Helps Define the Limbal/Corneal Epithelial Stem/Early Transit
Amplifying Cells and How Autophagy Affects This Population. Invest
Ophihalmol Vis Sct 2019;60(10) :3570-3583

13 Minutti CM, Drube S, Blair N, et al. Epidermal Growth Factor
Receptor Expression Licenses Type—2 Helper T Cells to Function in a T
Cell Receptor—Independent Fashion. Immunity 2017;47(4) .710-722
14 Xu KP, Li Y, Ljubimov AV, et al. High Glucose Suppresses
Epidermal Growth Factor Receptor/Phosphatidylinositol 3 — Kinase/ Akt
Signaling Pathway and Attenuates Corneal Epithelial Wound Healing.
Diabetes 2009;58(5) :1077-1085

15 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

16 Xu Y, Kong GK, Menting JG, et al. How ligand binds to the type 1
insulin—like growth factor receptor. Na: Commun 2018;9(1) :821

17 Shelton JG, Steelman LS, Whiteer R, et al. Synergy between PI3K/
Akt and Raf/MEK/ERK pathways in IGF — 1R mediated cell cycle
progression and prevention of apoptosis in hematopoietic cells. Cell Cycle
2004;3(3) :372-379

18 Wu YC, Zhu M, Robertson DM. Novel nuclear localization and
potential function of insulin — like growth factor — 1 receptor/insulin
receptor hybrid in cornealepithelial cells. PLoS One 2012;7(8) :e42483
19 Titone R, Zhu M, Robertson DM. Insulin mediates de novo nuclear
accumulation of the IGF~1/insulin Hybrid Receptor in corneal epithelial
cells. Sci Rep 2018;8(1) .4378

20 Robertson DM, Ho SI, Hansen BS, et al. Insulin-like Growth Factor
Binding Protein—3 Expression in the Human Corneal Epithelium. Exp Eye
Res 2007;85(4) :492-501

21 Ranke MB. Insulin—like growth factor binding—protein—3 ( IGFBP -
3). Best Pract Res Clin Endocrinol Metab 2015;29(5) .701-711

22 Wu YC, Buvkner BR, Zhu M, et al. Elevated IGFBP3 levels in
diabetic tears: a negative regulator of IGF -1 signaling in the corneal
epithelium. Ocul Surf 2012;10(2) :100-107

23 Sarker—Nag A, Hutcheon AE, Karamichos D. Mitochondrial Profile
and Responses to TGF—f Ligands in Keratoconus. Curr Eye Res 2016;41
(7) :900-907

24 Lichtman MK, Otero—Vinas M, Falanga V. Transforming growth factor

1892

beta (TGF-beta) isoforms in wound healing and fibrosis. Wound Repair
Regen 2016;24(2) .215-222

25 Bettahi I, Sun H, Gao N, et al. Genome—wide transcriptional analysis
of differentially expressed genes in diabetic, healing corneal epithelial
cells ; hyperglycemia—suppressed TGFbeta3 expression contributes to the
delay of epithelial wound healing in diabetic corneas. Diabetes 2014 ;63
(2):715-727

26 Rabieian R, Boshtam M, Zareei M, et al. Plasminogen Activator
Inhibitor Type—1 as a Regulator of Fibrosis. J Cell Biochem 2018;119
(1):17-27

27 Providence KM, Higgins PJ. PAI — 1 expression is required for
epithelial cell migration in two distinct phases of in vitro wound repair. J
Cell Physiol 2004;200(2) :297-308

28 Wang Z, Sosne G, Kurpakus — Wheater M. Plasminogen activator
inhibitor— 1 (PAI-1) stimulates human corneal epithelial cell adhesion
and migration in vitro. Exp Eye Res 2005;80(1) :1-8

29 Sun H, Mi X, Gao N, et al. Hyperglycemia—suppressed expression of
Serpinel contributes to delayed epithelial wound healing in diabetic
mouse corneas. Invest Ophthalmol Vis Sci 2015;56(5) :3383-3392

30 Kakazu A, Chandrasekher G, Bazan HE. HGF Protects Corneal
Epithelial Cells from Apoptosis by the PI-3K/Akt—1/Bad~ but Not the
ERK1/2-Mediated Signaling Pathway. Invest Ophthalmol Vis Sci 2004 ;45
(10) :3485-3492

31 Omoto M, Suri K, Amouzegar A, et al. Hepatocyte Growth Factor
Suppresses Inflammation and Promotes Epithelium Repair in Corneal
Injury. Mol Ther 2017;25(8) :1881-1888

32 Saghizadeh M, Kramerov AA, Yu FS, et al. Normalization of wound
healing and diabetic markers in organ cultured human diabetic corneas by
adenoviral delivery of ¢—Met gene. Invest Ophthalmol Vis Sci 2010551
(4):1970-1980

33 Saika S, Okada Y, Miyamoto T, et al. Role of p38 MAP kinase in
regulation of cell migration and proliferation in healing corneal
epithelium. Invest Ophthalmol Vis Sci 2004;45(1) :100-109

34 Zheng XM, Ru Q, Chen L, et al. Research progress on influence and
intervention of advanced glycocylation end poducts on diabetes and its
complications. Chongqing Medicine 2019;48(13) :2292-2296

35 Kaji Y, Usui T, Oshika T, et al. Advanced glycation end products in
diabetic corneas. Invest Ophthalmol Vis Sci 2000;41(2) :362-368

36 Shi L, Yu X, Yang H, et al. Advanced Glycation End Products
Induce Human Corneal Epithelial Cells Apoptosis through Generation of
Reactive Oxygen Species and Activation of JNK and p38 MAPK
Pathways. PLoS One 2013;8(6) :e66781

37 Alves M, Calegari VC, Cunha DA, et al. Increased expression of
advanced glycation end — products and their receptor, and activation of
nuclear factor kappa—B in lacrimalglands of diabetic rats. Diabetologia
2005;48(12) :2675-2681

38 Foteinou PT, Venkataraman A, Francey LJ, et al. Computational and
experimental insights into the circadian effects of SIRT1. Proc Naitl Acad
Sci U S A2018;115(45) :11643-11648

39 Cao Y, Jiang X, Ma H, et al. SIRT1 and insulin resistance. J
Diabetes Complications 2016;30(1) :178-183

40 L1, BEMG 25740, 45 AR 2 CBEALRE Sintuin 1 AEREPRIN A1
AR BB . v R IR I 2435 2019;27(3) :234-237

41 Sun C, Zhang F, Ge X, et al. SIRTI improves insulin sensitivity
under insulin - resistant conditions by repressing PTP1B. Cell Metab

2007;6(4) :307-319



Int Eye Sci, Vol.20, No.11 Nov. 2020 http .//ies.ijo.cn
Tel:029-82245172 85263940 Email.1J0.2000@ 163.com

42 Wang Y, Zhao X, Shi D, et al. Overexpression of SIRT1 promotes
high glucose — attenuated corneal epithelial wound healing via p53
regulation of the IGFBP3/IGF-1R/AKT pathway. Invest Ophthalmol Vis
Sci 2013;4(5) :3806-3814

43 Gao J, Wang Y, Zhao X, et al. MicroRNA —204 - 5p — Mediated
Regulation of SIRT1 Contributes to the Delay of Epithelial Cell Cycle
Traversal in Diabetic Corneas. Invest Ophthalmol Vis Sci 2015;56(3) :
1493-1504

44 Nissel DR, Zandawala M, Kawada T, et al.
Neuropeptides That Are Ancient, Diverse, Widespread and Functionally
Pleiotropic. Front Neurosci 20193131262

45 Yang L, Di G, Qi X, et al. Substance P Promotes Diabetic Corneal

Tachykinins;

Epithelial Wound Healing Through Molecular Mechanisms Mediated via
the Neurokinin—1 Receptor. Diabetes 2014 ;63(12) :4262-4274

46 Tabatabay CA, Bumbacher M, Baumgartner B, et al. Reduced
number of hemidesmosomes in the corneal epithelium of diabetics with
proliferative vitreoretinopathy. Graefes Arch Clin Exp Ophthalmol 1988 ;
226(4) :389-392

47 Lu W, Ebihara N, Miyazaki K, et al. Reduced expression of laminin—
5 in corneal epithelial cells under high glucose condition. Cornea 2006
25(1) :61-67

48 Saghizadeh M, Epifantseva I, Hemmati DM, et al. Enhanced Wound
Healing, Kinase and Stem Cell Marker Expression in Diabetic Organ—
Cultured Human Corneas Upon MMP - 10 and Cathepsin F Gene
Silencing. Invest Ophthalmol Vis Sci 2013;54(13) :8172-8180

49 Mittal R, Debs LH, Patel AP, et al. Intricate functions of matrix
metalloproteinases in physiological and pathological conditions. J Cell

Physiol 2016;231(12) :2599-2621

PERMEZOCHTRMEZXBTEEZERREHER

" LAWY I Th %5 PR LA TN B
BiE i £ A 44 BiH 44
rhAERIRBL 1891(3036) 2(2) 0.954(1.191) 1(4) 71.5 1
AR BB it 2 1428(2775) 3(3) 0.902(1.656) 2(1) 65.3 2
H ARSI ER AR B AR 1021(1721) 4(4) 0.775(1.292) 3(3) 49.9 3
B PrER Bk 2257(5484) 1(1) 0.628(1.628) 5(2) 49.3 4
HAR IR BE 22 24 L R 108 10 0.340 10 48.0 5
Hr AR R RS 2%k 843 5 0.668 4 45.4 6
Il PR IR A 2 ik 467 7 0.470 6 33.9 7
TR IR G2 5 B AR 579 6 0.448 7 24.8 8
IRF 404 8 0.412 9 23.5 9
[ RIS /N LIR B & 253 9 0.448 7 18.0 10

20 F 2019 (P BRI )5 IE 35 ) A% O RN e R (45 FEL I3 R MR SE 1T 7 )

1893



