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Abstract

e AIM. To observe the expression of N - cadherin and
fibronectin in retinal pigment epithelium (RPE) cells in
vitro under high glucose conditions, furthermore, to
explore the effects of high glucose on epithelial -
mesenchymal transition (EMT) in RPE cells.

e METHODS: Human RPE ( hRPE) cells were cultured in
vitro. Containing a final concentration of 60mmol/L
glucose was used for high glucose treatment. The cells
were divided into normal glucose group (5.59mmol/L, NG)
and high glucose group (24, 48 and 72h) respectively.
The expression of N - cadherin and fibronectin in hRPE
cells were evaluated by immunofluorescence and real -
time PCR.

e RESULTS: RPE cells became disorganized and swollen
over time under high glucose conditions, especially in 72h
subgroup. Immunohistochemical analysis revealed that
the expression of N - cadherin in RPE cells under high
glucose conditions was decreased compared with that in
the control group, while the expression of fibronectin was
increased. Real - time PCR results showed that the
expression of N-cadherin mRNA in high glucose group
was decreased at 24h compared with that in the control
group, and declined markedly at 72h ( F=12.252, P=
0.000). There were no significant differences between the
control group and the high glucose group at 24h, while

1578

the differences between the control group and the high
glucose group (48 and 72h) were significant respectively
(P<0.05). Meanwhile, the expression of fibronectin
mRNA in RPE cells was increased in high glucose group at
24h, and reached the peak at 72h ( F=50.543, P=0.000).
There were no significant differences between the control
group and the high glucose group at 24h. Compared with
the control group, the expression of fibronectin mRNA in
hRPE cells was increased significantly in high glucose
group (48 and 72h) respectively (P=0.000, P=0.000).

¢ CONCLUSION: The expression of epithelium marker N-
cadherin is down - regulated under high glucose
conditions in hRPE cells in vitro. Meanwhile, the
expression of mesenchymal maker fibronectin is induced
and appeared to EMT changes. Results of this study will
enrich our growing understanding in proliferative diabetic
retinopathy and hopefully lead to novel insights for the
pathogenesis and therapeutic treatments.
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BB RS ST SR 7R AL AR (5 3% L B2 (hRPE) 4fi g
BEAY IS EHEZACE T RPE A 22855614 8 11 ( N—cadherin )
LT 4 1% 2 % 1 (fibronectin ) ) 38 3k 25 1k, B8 3+F & 4 Xt
RPE il & A= I B2 A S Ak (EMT) 5200

753E ARSNREFE hRPE I, LA 60mmol /L 1) 48 45 0 13 57 i
AR 5206437 BRZH (5. Smmol /L 1955 508 ) F1 =4 24 |
48 ,72h 4, s A2k %% ) Real —time PCR £ A A
%2 RPE 208 N—cadherin # fibronectin B FIA .
S55R . m A RPE 40 M BLHES) Z0L, IR AR K AR K, &
Wi 72h A, SRRl 22 R 45 2R R . 5 0 R
ZHAH EL, R b4 RPE 4E N-cadherin 235 52 T RE &3 10
fibronectin 2635t ML 2 FF 5 #4344 . Real —time PCR #
R 5 X ALM e, S B4l RPE 40 i N - cadherin
mRNA FRKPAE 24h BT R, 72h B REAR A . (F =
12.252,P=0.000) ,24h 20 5%F L AH I 22 RIS i #
S ,48h K 72h 443 RIS X BRI A 22 AT G2 L (P<
0.05) ; S5 X HRAHAH LY, = B ZH RPE 40} fibronectin mRNA
FIRKETE 24h B BT, 720 BT S A A B (F =
50.543,P=0.000) ,24h 20 5%+ A LL 2 R LG # =
X ,48h } 72h 2H fibronectin mRNA FIRIKEH B A " N
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i WS T RPE 400 L B2 FR1E 4 N-cadherin 1k
T, BEFRICY) fibronectin 3235 H L, &4 EMT B07ZE | iX
— G A RSB A M W DR R D S A 11 3 L ) B
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03l%

B DR 95 A0 R R 22 (- diabetic retinopathy, DR) & #H /K
o B B UL BRI A 5 AR =2 — , 2 RN O B 0 i B D A
4 A A R 9 AL XI55 7 ( proliferative diabetic retinopathy
PDR) , #1A /& DR B0 09 85, DL S50 g 55k A=
A8 R £ A1 3G A 1 R R B i 1k R Bk, KT
PDR 5 A5 Fif 5 01 MLl o A B B, H B 5 3R AL 1Y)
fR {82 | X (retinal pigment epithelium, RPE) 4l il /& PDR
B A sy 22—, BFSE R B, RPE 44 I
Bz 8] i 7% 1k ( epithelial —-mesenchymal transition, EMT) #4941
Wil , RAIT R A T AL AT 4ERE A L, 2 5 40 I
BRI AL o I P 5 U AT LA B RPE 40 45
1, 5% M A0 P JE o T B T RE , A& DR & A= e 1) o S 34
Hemh BEAEOF SR, ST LIS 20 RPE 401 ) 9 5%
FE AR (H R I RPE 41 M0 & A EMT A9 BT 5% 5
o ARSI AR SN SE RPE 41 i A 1 AR 25 A i
[i] J5T Al 46 A 1 R 3K A2 A, R BRI = B X RPE 41 i & 2E
EMT B5200 & HAE PDR AR L o o] REAFAE m/E T .
1 MRF 7%
1.1 88 AULMBE @R LB (hRPE) 40tk D407 (1l A
R “2 e 0 508 %) s DMEM/F12 15572 i A I3 |
T8 R M Z VA (3£ Hyclone A R] ) ; AR M1 (3£
E Gibeco 23 F) ; —¥T ( B PT A anti—N - cadherin , ST A
anti — fibronectin . ) M . #i ( 3€ [ sigma 2~ A ) ; FAR B8
(HRP) #pic 240/ Gig (H+L) \DAB B A7) (Jb it
e EYHARARATR) . & RNA $2 0S50 &  cDNA
o —4% ) 7 R0 & . SYBR green Real —time PCR & &%
F & 96 FLUEE & PCR M )6 E i PCR HHRAK  Rnase
Free H20 . TE Buffer ( HaiGene 2\ &) ) ; D — %5 %5 ¥ 0y ( 38
Sigma 2y A]) o
1.2 ik
1.2.1 RPE #ifR9Ec RELWH A  RPE 41 & Fiie
0 100g/L G 4 LT & 10g/L XL 9 DMEM/F12 55 3%
FEAE 37°C 50g/L CO, M A 1E 37,2 ~ 3d el — ik, H
J A3 1. 25/ L JHEER il AT & 40 %1 0. 1g/L EDTA 11
THALWE 1. 5mL, BL1:2 AR AL AR, oA RKOR28 R 49 [A] —
RUSEAN RPE 20 H] T 5250, L5073 335057 % R |
B 24 48 72h 41, % HRZH K 5. Smmol/L ) 2 B 55
T B 2H 2 60mmol/ L ) 4 4 15 TR, FR A A B R 5 v
DMEM 5 5% 5ERC ]
1.2.2 WA FEME K RPE QL. 1x10° /L0 %
FATE 24 SLANMIRG TR AR, FRARM AR 2 80% YRl IR

A, W Sg/LIGA- MIE ARG TR, RS0 F 24h, 4000
P 1 A A A 7 N [ B 22 N | B DA R 1 1= ) SR ¥ e
720 (5B AH 25 A T OIAR A B A R AR 1R,
1.2.3 BEALRNLZEFHEKRM N-cadherin F1 fibronectin
RIFRIE KB 17 AN MR A AR BT A B 7 B 7S LA Y, 7 4 i
WG BE 5 AN R0 Frad 43 2 AL B B 35 85 A, PBS PR i T,
FH 4% 22 B W1 [ 52 60min; PBS ¥k )5 il A 30ml/L H, 0,
12 10ming PBS o ¥ J5 1 2F 03 AT, =R ik E
20min;37°C F —HiE & 2h; PBS ik J5 37°C F 4 &
20min; DAB {8 ; T AR R 4L A5 7K ; PR g = A
FLR D R e B & Ul PR 4T, B M BE A PBS AU —
$T., N-cadherin il fibronectin & [ F 2 35 T RPE 4 iy
PRI D, e A Al SR DA ST DA L 4 AR T S A
JIER £ L €010 Sy 555 BE A, B €0 R B 6 Sy i BH e
HAPRAMES 5 ALET
1.2. 4 Real -time PCR # il N —cadherin mRNA #A
fibronectinm RNA BI5RiE  F IRZH B2 BUS RNA , =
21 7EAH N R TR A HR BURL RNA %2 Trizol 1077 Ud P P i A2
PEAT (8 FH A0 0 60 BE G B FE b RNA BYHR B, R
J5i F Rnase Free H,0 FiBE 2 W &N 1pg/wl, 7€ PCR Y I
# 30°C 15min,55°C 30min, 85°C 10min &% F 317 2 5% 5%
B, 5 cDNA #£47 Real—time PCR 235, PCR JZ I S {4
2 30uL, G MNZE K 9L, cDNA At 4l,2 x SYBR green
PCR Mix J4k} 15pL, EFETI 94 1pl, FE K ¥ 51
Genebank H1 (i) AR Y55 11 1T R, FH Primers 3K {4 1%
(P HNER 1) o RN 4 95C HiAEPE Smin, B f5
40 MIEFR 4145 95°C A8 M 10s,60°C 1B K 2B 30s,, AF4
W3 ES,LEEE 3 K, FLgE R R E RN Human
Actin I8 MM NS HEAT 2 B8 AE, B0 5 Bk
A Net i, FERIFIE N @ 8 BUE B DA IR ZH 17 bR ik
Qb3

FIF M R SPSS 17. 0 B4 REHATER 5
Bro T EAETERIZ W RIS R IER A0, 45 R DL A5
WEEFIR, Levene Kilii 7 2255, %54 RPE i+ N—cadherin
mRNA % fibronectin mRNA F&3EHH X 1Y 25 55 HL R T H
H R 24007, 41 10 £ & 8% FH Dunnett— ¢ K556, B 3%
PERG K IEN a=0. 05,
2H#R
2.1 EHE3t RPE AR ASFEMNEN  1EHE53R0 RPE 41
JHESVRLI , B2 A K B2 AR E M, A >
VIR0 Tl (0 (0 28 0K, 40 Bf A% 5 (B ol BR[|, 44— B
I, 0 T = BE 4L RPE 40 M8 H BRHES XL, MR AR K
AR TEAAS LN, AT UL EB 53 W5 7 40 M, I b = i 72h 41
RPE i S B (E 1)
2.2 B HEXT RPE 4 N—cadherin X fibronectin 3% #J
2 AL F LK RPE 40 M N - cadherin
fibronectin 453 7~ . RPE 4} N—cadherin 78X} B 2H K =
Bl 24h 2H T FH R 15 48h M 72h 35 R MR (K 2)
RPE 4 ifd fibronectin 76 X B8 41 K /=5 B 24h 4135 4 B 1 &
iK, EE48h K 72h AU SR HMERIK(E 3),
2.3 S¥E3t RPE 4888 N-cadherin & fibronectin mRNA
RIEBIE M  Real-time PCR #:Jll RPE 4i if¢ N -cadherin
J fibronectin mRNA 334 & 4 INFER YA SE R L
fif 2R 5L o — Ry SRR ZH AR EL , i BE4L RPE 41 i N-
cadherin mRNA &K 7K P16 24h B VB0 B, 72h BF R AR
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=1 ZEESIMFET
FEH ST (5°-3") Gene Bank #ic 5 7=4) (bp)

F:TCGTGCGTGACATTAAGGAGAAG

ANFHEH R:GTTGAAGGTAGTTTCGTGGATGC NM_00H101.3 218

F:GGACTATGATTACCTGAACGACTG
% 1% )
MR R:GATATTCCCTCTGAGCCCAAATTG NM_001792 372

F:AAGGAATATCTCGGTGCCATTTG
Y% ’ AB191261 234
TR RN R:TTACTCTCGGGAATCTTCTCTGTC

0 EEEAE LR E R MASMESE hRPE M N—cadherin f13834 ( & A
2 ; B.EihE 24h 41 ;C. = HH 48h 4H; D.EbE 72h 4,

E3 AR E e TIEESME S hRPE MR fibronectin H303A (B A ML 25 DAB s SHAEE S, x40) A R
2 B 24h 45 C.rbE 48h 41; Dbl 72h 41,

A i B
0.251

@ p

= =

= 32

® &
10 20 30 40 90

c TR D |

% 0.25-

- Ei

R 2|

& K|

0 A L a— —
10 20 30 40 5 a5 -
TEIREL | (C)

Bl 4 Real-time PCR # 1 JAfZ M4 E A N-cadherin J" 34 1% ;B N-cadherin J&f# 4k ; C.
fibronectin §" B HHZE ;D fibronectin X5 HH 2k

A (F=12.252,P=0.000) , 5§ 24h 2 5 %F FE 41 AH kb 2R AH G E L (P<0.05, 8 5); ShHBAMI, &
E BTG 2E X, Bl 48h 20 2 72h 4043 5 5 %t A ZH A B4 RPE 40 /i fibronectin mRNA 323k 7K SE7E 24h A H B
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s, 72h B E R W (F=50.543,P=0.000) , &5 1% 24h
5T A L 25 7 RG24 78 30, =i bl 48h & 72h 41
fibronectin mRNA k7K 30 B F+ &7, 43 01 45 %) AR 2 4H tb
ZERAGH¥E L (P=0.000,P=0.000,%6),
3 itig

DR 4 &S HLi H R 52 4 BB, 522 10 B S0 A0 = b
ARAS VT B RPE 41 MAS [R5 B2 A9 82407 , 2 9380 DR 19 & 4=
RIEFEER KD RPE 400 & —Fh 202 AR B 0
R, 240 B 2 ] A4 S 1% o 42 L D) 370 A 8 ot — 0 IR0 i 5
B, 0 Jok 465 JIES R A0 Do) S 400 i =2 R 355 7% /K H A o 25 0 I 1)
e i SRR . RPE 4i i n] LU a2 K 4 765 1 ol 1
o s 2 R v 2 4 AL i 2, PR T B ) Az ) I U B 1) 52
Mo TR B E A, AN e B 5 0 (K2R O b,
BAVERINREFELAE T, Bl 1oy FH o v 3 75 28 W A A o 38k
HZ, & B 5 HEVE ) hRPE 408 72h &, 240 Jfd b XS B 20 5F
WA MR AR AR K 16 BH R B AE — 22 B (8] P 2 2F hRPE
AR IG A . AN SR 25 ~ 30mmol/ L 1Y i B vk BE | W]
AT AL bt 25 ) T D A P i BRSNS
AhSEEGZ5 I R 30mmol/ L W 24 M /E I T hRPE, H A=
K i 26 5 1 2 W v B A 1 1 A A K il 26 v
B2, B T RPE 40 M5 iz 8 28 Ve 1
HR 2 E R BE 1 55 , .4l 30mmol /L A4 B A2 LA
AP T fig i Y, R AE BSE 5 PR 30, 60,
90mmol/L F) =i B e &£ 1 41 1% 7% hRPE 24,48, 72h, & 31
60mmol/L Y =5 MMk 8 % hRPE B9 5% Wi fi B i . AR S0 46
& I 60mmol/ L 1) 7] 48 W vk BE AR FUL AR P 4 Xo) = il A 35G

EMT j& —FEEAR MR B A BRI S, 2 5B & & b
JAEERS RIS B AT AL S5 B2 ) LA R 40 it 96 80 (i fple 25 A i)
SRR B FRAS N B ERRAE , E RPN B M A9 b B i
JiL A% Ak B HLA 5 SRR T BSR4 ML (] ) e 3B AL 1Y )
FTAME, FORER 2 RS R B EMT 75 2 Fp R 55505 (f
B IR RIRAE Y 5 B PR R 0 B A il A
PEIRAE ) rh A R, ARk, RPE 41 % A
EMT #0782 5 100 0 J 34 A= i T2 B 9 AL 1 328 4 9 AT
KPR

WFFE T, PDR FR 34 (14 10 190 JIEE iy fi5 4 40 o T L2 L 2%
B @ Z PRI RPE 4008, 5 & BLE 7 RPE 41 3
KRR H™ . Guidey 1 %F PDR 3 A4 P i 5 119
WF5EFE W, 76 PDR 344 2 400 % A it AR vpr A AT R 1
IR 0 M B R R 15 S B AR B Y RPE 40 iR 22 EMT
BL A= A G Y 3458 T 20 L A2 A AR e, TRk
HFRA T T, 382 P ST RS 2400 190 538 T T i 3 A=
AR, SO, BRI SE RS 10 0 B 403 495 % 4% i S 17 ]
PLITE RPE 40 M % A= 40 i 3 8 A 02 |, 5% Ak il EL A U 4
RETT LR RN, 38 A TR 300 I I 2 1, 5 e R
20 L R i I T 4 A5 i A (R TR o T 48 A P S A A0 ) e
AR (PVR) Ao 36 A 5 WA 1T 5 02 7 1 40 190 A5 58 85 £
Ao DR, T B S5 X RPE 40 % A= EMT (1 52
A BB AR E PDR 1% & Ja LI B2 AL 1) REL i

e R 20 i A A ) SO A LB AR 25 OB S 2 Ko
YRR AL, AL b R A TR A T 4k

- -
o (2]

hRPEZffE N-cadherin mRNA
FIERHHTE
o
3]

g
=)

24h 48h
534R
Bl 5 Real-time PCR #ill&#1X7& T hRPE 48ia N-cadherin

mRNA RiZHIHEIE P <0.05,"P <0.01vs X HBAH .

N
i

N
bt

_‘
i

_.
2

o
i

hRPE4HAf fibronectin mRNA
RixRHEXE

o
?

AL

4R
Bl 6 Real-time PCR #ill 5 #&1X & T hRPE 484 fibronectin

MRNA FIEMHEITE P <0.0lvs X HRLL,

2 i [R5 , A L G o £ AR Ry 2 S LR
G S DI NTNEEAR 1T 72709 g vty sl v 1 001
TEAE R R IE £F 4E AT 25 i BG5BT
A BRI bR AR IC T ] 5T A0 AR
YIRS, Hrh RPE Z0MRIA A b e Aric ) 2 24 15
Fhi%E A (N—cadherin) BB EIER A (20-1) 55, (0] FibR
ICWESE o—FIHIULEIE A (a-SMA) (L 4EiEHE N
(fibronectin) 55 , X SE 0 i [R]) 4 8L A, IR R HLEI = 5
RPE 4 i [i1] e I 5 5 J5 (] 1% 3% 42, 3 3 A7 o 40 B SR 4 1
EHEZ S5 MMIE S B4 . AR S5 2
I 52 1) 47 O 2 PR 225 e 1717 A28 2 A ) EMT R 00 =
P, Li % F Parapuram %6 5% % W, RPE 41 Jf v] LA
TEA LR TGF-B . EGF fEF T N-cadherin . ZO-1 ik
T ,0-SMA fibronectin , vimentin H #l ik, &4 F (]
Bkl , 2 500 R A w0 A2k, FRATTRT I It 58 45
AAESE  RPE 07 b 25 6 R B L B dnic ¥ z0-1 %
KN RIBAR IC Y o -SMA 35, KA T EMT 722,
TEARSEE P Fo A1k E 2 ARiE Y N-cadherin & [0) J5i 5
oW fibronectin,%ﬁﬁ%ﬁﬁy‘uﬂgﬁﬁzﬂg{ﬂﬁ%%ﬁ Real -
time PCR J7 V& kA LA L IR AR L4 7E RPE 41 Bt 1) %
AL, NG5 — A SRR SE Bl X RPE 40 i % 28 EMT 9
PHREH,

FLRE R RO Ca™ 2 51— KB+, 4 %R
T [ (0 RO NGB . 0 4E N P E R VE-F5 %5 1% 8 1
PR R AL, HottRmEZm e L RS EEN (E-
cadherin ) FI# 2245 %k 1% % 11 ( N-cadherin) , Li %" #F 5%
A, RPE ZH il & A b R 0] B % Ak i, L pRic ) E-
cadherin ik T, (HEEIEWF TR R BT, R ZE0H L 3h ¥ 1Y
bR A FEE K E-cadherin, fH A RPE 4 2 %15 N-
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o Chen % HIF5E W IR AP KE IR 10 RPE 40 g
AHKEM ] E-cadherin B93234, 1 & Bl N -cadherin 7£ RPE
A0 1= A 2 1K 5 {34, N—cadherin J& RPE 41 g [a] 4 42 1)
HEAIT, > A T 3 4 A B T AR A ML AR R R A
EMT B N —cadherin 3252 T AT, ARTLEEEH N-
cadherin 1E A b R FRic ¥R 38 b1, 45 S22 10 RPE 41 i@
TEE BT N-cadherin 3K T, B EMT f9eRAs | 5
Chen S RIFFEAH—2L,

27 Yk %12 8 H (fibronectin ) s — i HAT 2 A )71
PEM AR R 1, R IR W T I b, 2 RAIREAE
T2 A0 1 R 25 45 A2V SCI BRI . Fibronectin
B 32 A T2 A 20 B =2 1] B HL 5 5 o [B] Y R B, 1455 4
MR TR B otk . BF58 R B fibronectin ¥ RPE £l i
(R AT B 2 A B AR /E ™, 48 fibronectin 5 H AR5
@@Eﬁiﬂﬁfn & BEfE W S 3 RPE 40035 5% PVR 19 &
B . Hiscott %5 (24,251 ﬁﬁ?ﬁiﬁﬂ!,ﬁﬁ?ﬂ@ﬂ%éﬂ@%*ﬁ%
ik flbronectln | T AR D) B iy S B 49 ) B B v ) RPE 4
Mo b A fibronectin [ 3 ik, Casaroli 2517 B 5% % M,
fibronectin J& PDR Az PVR U % 5 4% £ i v di S22 1) 48 it 41
BT 22— IR AR Y o A R E AR . A
¥ ATV REH UL Real—time PCR 1 7 V5 S 46
] N-cadherin & fibronectin 7 RPE 4l iy i) 3R ik, 45 R 2
N IEE IR0 RPE 40 M N - cadherin & /5 /K SE 3£ 3k, 1
fibronectin JL-F- A1k, RIMNE BT, RPE 400 I 7
FRiC¥) N-cadherin & 3K 7K V- Fifl im BEAE FH ] 1] 79 2B 417 52
R H R AR IC Y fibronectin 118 3 15 Bl B AR FH B
[ AE G S B 2 T e 3, SC g 45 R R U, 78 = bl 45 A
T ARSMEFR I RPE A M A2 1 b & | B Ak, (H A
FRICYITE =R E ] 240 B B 235 7K 7 55 6 R ZH AH LE 22 5%
BITege it 25 30, 75 BT RE A i T e M AR P I [A)
JELIXT RPE 418 N—cadherin A fibronectin 235 A9 45 13
TR BLRE R

RPE 4l HA 45 W 22 B 4 Jfd PR (40 8 2F 4 248 i X
T FGF-1 FGF-2 #AbA- KT TGF-B 55) By TIfE, Hon]
TE 1 By mCH A G 48 J 23 8 0% 48 ML DR /R T 6 4k 3
AR A KA AR B EMT . TGF-B 2 HATE
U A AR EMT A 2E B9 A B IR 5, AT | R D s Ly
I A B T 2 AR L R R R A X AR A
PDR FR 3 W0 SR B & B TGF-B1 ik THar , i H
AT BB G A N 0 M Kt R B AR IR R 22— AIFSE R
A  TGF-B 5HZk 12 ZEE PG smad2  smad3 | GG
smad2/3 B G5 smadd 55 AW, 5 FR T
sndll g5 Gy E*Tﬁlﬁl’]%% M A T EMT 1 %

O FRATT A 7E M A F N RPE 40 i 7T AR 5 i
TGF-B ZE4H g X 5 AR DG % 2B - 2 ) B Ak,
J£2 55 PDR A IO RS04 A= R0 A K e, LR it M A
R RE AT T — 2L SR ST . AETEIESE (RS
7% RPE 41 MAE =l 2508 T 3 b B2 AR ic#) N-cadherin Y
238 T A KB AR I Y) fibronectin FZE A B, K4 &
E] B AL O 3 — B G AR F PDR 9 & S AL il S
Bl if S AT i R
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