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WE: BH Fifd Rk Cdhl EEXHERA (DM) KRR B 22 et i 92 ma S Ll . T3k 8 40 HUiE
4k Sprague Dawley JJCER B4 Jyxt 4L DM 4 33 325k Cdhl 2 R B 34, 4940 10 o DM 41 3 35k Cdhl 41 %
B 75 £ R P B AR e T S B R A BRI R (STZ) 55 mg - kg ™75 5 DM AL, BERLZE S D)5  id 3k Cdhl 41K
SBCHE AN TESS 6 wL id %k Cdhl 25 AR 15 2804, FAVERS E 4LR BB B A 5T 6 gl 05 73 AR R 8, o T
410 DM 4R BANHEATAL B 12 J S, S e 21 24 2 e R I 45 4R SR I 41 2L b Cdhl 20K, e 5Ok A 4%
R B AR i R 2T 4E R P 3K 11 ( GFAP) 3k, Western blot I I 44 41K SR M 21 4 GFAP  Cdhl 2 FAH
XK, TRANE -G R I A5 2R BRI Sl 2215 L (RGC) BciE . 25 5R DM ZH B A1 7 2 K SR 1)
L9 Cdhl 3 [ K & RCC H AR T4 B4 A 35 Cdhl 41, GFAP 2 (4 3 3A 1 T X R4l filid 5k Cdhl 41 (P <
0.05) ; 4 HRZLR S AL R 21 21 rp Cdhl F1 GFAP 3 Rk IME T F ik Cdhl 41, RGC #i i T %3k Cdhl 41(P <
0.05) ; FAPE G R R AL R R ZL 2L rp Cdhl (GFAP S %5 & RGC ¥l 5 DM 4 HLA 2 SR i gt it 2 i (P >0.05) .
i 1Bl Ik Cdhl & %t DMK U AR Miller 41 i 54 78 HLAT — 2 A4 VR T, BEAS I RGC i i .

KA Cdhl ZE PRI s Miller 2010 5 J 5 58
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Protective effect of the overexpression of Cdhl protein on retinal neuron injury in diabetic rats
LIANG Hui',ZUO Zhongfu® ,NIU Xuehong'

(1. Department of Ophthalmology ,the First Hospital of Dandong City , Dandong 118000, Liaoning Province , China ;2. Department of
Anatomy , Basic Medical College , Jinzhou Medical University , Jinzhou 121001 , Liaoning Province ,China)

Abstract: Objective To investigate the effect and mechanism of the overexpression of Cdhl protein on retinal neuron
injury in diabetes mellitus (DM) rats. Methods Forty male Sprague Dawley rats were randomly divided into control group,
DM group, Cdhl overexpression group and negative virus group,with 10 rats in each group. The rats in the DM group,the Cdhl
overexpression group and the negative virus group were given single intraperitoneal injection of streptozotocin(55 mg - kg™")
to induce the DM model. After the models were successfully induced, the rats in the Cdhl overexpression group were injected
with 6 wL constructed lentiviral vector of overexpressing Cdhl protein by intravitreal injection, the rats in the negative virus
group was injected with 6 L lentiviral dilution solution,while the rats in the control group and DM group were not treated.
After 12 weeks,the expression of Cdhl in retina tissues was detected by immunohistochemical staining,the expression of glial
fibrillary acidic protein( GFAP) in retina tissues was detected by immunofluorescence ,and the relative expression of GFAP and
Cdhl protein was detected by Western blot method ,the number of retinal ganglion cell(RGC) was detected by hematoxylin-eosin
staining. Results The expression of Cdhl protein in retina tissues and the number of RGC in the DM group and negative virus
group were lower than those in the control group and the Cdhl overexpression group,and the expression of GFAP protein in
retina tissues was higher than that in the control group and the Cdhl overexpression group (P <0.05) ;the expression of Cdhl
and GFAP protein in retina tissues in the control group was lower than that in the Cdhl overexpression group,and the number
of RGC was higher than that in the Cdhl overexpression group(P <0.05). There was no significant difference in the expression
of Cdhl and GFAP protein in retina tissues and the number of RGC between the negative virus group and the DM group (P >0.05).
Conclusion Overexpression of Cdhl protein by lentiviral vector can inhibit the glial proliferation of retinal Miiller cells in DM
rats,and it can reduce the damage of RGC.
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H5 PR S5 A0 9 R 2% ( diabetic retinopathy , DR) A
512 Miiller 20 g 451475 , 2 B O JI Jo 48 5 4 = IR P
A, A DR ERR R 545 Miiller 41 0T 4390 Ak
20 0L DAL B 2 T ) R, DACTIT 0 ] 4 2
TUHFAE , 285 | ECANL IO JEE A 2255 481 i ( retinal ganglion
cell,RGC) $itit iy 0™ o (A, 346 Miiller 21 g
BB A B8 DR AL R ) #5245, Cdhl 24
it 5 R W1 {2 i3 &2 & ¥ ( anaphase promoting
complex, APC) {45 17 3& , AT VA5 41 M S 01 it
AR R UL S TR AN A O R ) R, A
WML DR RZS T Cdhl 7690 R0 B Py 1) 2 351
i, #E— 2R Miiller 2 fifg i it 3 58 55 Cdhl 2K
FIEM KR, NIFFE DR BIRIT 7 S h R B

1 #RSH®

1.1 SCezh4 i1k Sprague Dawley K FR 40 H,
TR 220 ~240 g, Il B RN ERIR 7

1.2 EEKXFNEMIE 5EIR1EH K (streptozotocin,
STZ) Wy A 3£ [ Sigma 24 ], i #ik Cdhl 2 H #9128
kNIRRT U ETE % N YN RN
FRUBE o £ 4 8 11 25 [ ( glial fibrillary acidic protein,
GFAP) i KB B-actin —$Hr M H F[EH Abcam 23y
Al BRBTK B Cdhl —400 5 46 50 B 48 AR PR
ABRAT, 4 A st & RAEVIHEAR S 5900
{3)'E B A HAS Olympus 23 7], 0K E1 7 B
H#&E SLEE 24 7], /K ¥ HL UKy A 3¢ [ Bio-Rad
YN

1.3 HYHERERGE RIS EREE
40 HUK FBERL AT A %) B BE PR ( diabetes mellitus,
DM) 21 .y ik Cdhl ZHAEA VG RELH , 40 10 H
DM 41 ik 63k Cdhl 25 K BP0 5 4K B Bk L i
FESS STZ 55 mg « kg™, 72 h J5 RAE R # ik i, 450
IE 7K, 1A% > 16.7 mmol - L™" Bl DM A R4
AR . BRI IS A 2 S ik Rk
Cdh1 28 K BB 38 38 A4 J 33 55 6 L 3k 33K Cdhl
BRI R A, B 5 20 K 45 776 WL ik
T AR B, X BR AL AN DM 21 K SRR AT A] b 3,
R AP T S isf SR FH B 6 43 %5 109 7K 4 SR JRR T
SEIRHA ] R BLE H R TR, R I S T, S
B 1 R S 3 3l ) 7 B2 A1) o

1.4 #ERGE TH 12 G, BHRS RRE, K
MG LA 40 ¢ - L Z R EELE & , A8 )5 1l AR 59
HRER, JR 43 88 10% .20% 30% A5 13 T 9 145 9 i
7K, BEYIHIE E AL 5% (optimal cutting temperature
compound , OCT) W Y] F, JEE K 15 um, {2 & N
4 CHRAE, TR 500 S H LU e o S TR

K -1 e 8 (hematoxylin eosin, HE ) Zeff, . HAA KR,
IRERAEHE S B S, 447 , vK_EB# 12 000 r « min ™'
25030 min J5 B EVE W, - 20 CORAE T )G 48
B

1.5 SEARKFRNKRAMERELL S Cdhl
Fik L4 TR D) A, BETR R 2% o
( phosphate buffer, PBS) ¥4 3 ¥, YK 5 min; {&KFH
5388 3% H,0, FE 2 10 min, PBS PEi% 3 U /A
380 3% 1117 M 2 T A 30 min %0 S 4T K B
Cdhl (1 :500),4 °Ci7%;PBS P& 3 WK —
YU, B WIEH 30 ming PBS YEU 3 1 I N BE 25 -3 A0
RAEYR-ME AW, Z I 30 min; PBS ¥
W3 K3, 3- R ARG W0 5 B B WL, B
o FRPER K. N Tmage J 473 #r Cdhl FH A4
PR, BAPE R A A = M X S A A B

)

1.6 HERAKLNAKRMUMEAL S GFAP Kik
He1. 4 i il g5 09 U0 R, PBS PRk 3 Ik, B IR
5 min; ARFATE 5% 1MW + R0 %800. 5%
Triton-100 ZE VI E 2 h; %Pt K GFAP (1 :
300) ,4 Cyd 7 ; PBS PE¥ 4 ¥k, &K 3 min; il
FPiR A488, EIRMEF 2 h; PBS YE¥% 4 Ik, K
3 min; 3 5 9% B RUEEEL I IR, SR H B R
Bl B3 0 SO BE AR, DA B 2 O BE
5 100% , 5 A H PO B E 43 L.
1.7 Western blot £ # Ul X R W & A 1
GFAP.Cdhl EFMEXFRIE I M LEH,
MR R R VAN B R R A 15 WL B 2%
W o T B 10% SRR s IOk e 5 Jise W UK )i 6 #%
2 R, DA B AR 3 5 1% 40 10035 H AR
(1) TBST Z i £ P12 hy In A—4t 4 C 1% ; TBST 3
W4 UG A B S AL D AR I — Pl = IR
2 h, TBST ¥k 4 UG A2 2ot & B 52,
Image JEAForHT IR BEARL, 2 VAR AT b 2 = K
FEH/ NS K BEAE, SEIR T A 6 I IR TE,
1.8 HE #&E#N RGCEHE M 1.4 1" Hl& 1
PIR,PBS BE¥ 3 UK, K 3 ming i fil I8 AKE S0
2 min;PBS H1i2 30 1 min, [ 47K Mgk (41 4 %1
95% LFEIZK 1 min L2 2 min, {2k K Pk
WK% B B A, 30 B85 B Image ] BC1F T £R
RGC ¥4,
1.9 ZeitZEsbiE N H] SPSS 20. 0 B4 80
BTt b, AR A IES 20 A BT i OB DA B = brifE
25 (% £5) FOR P TR R J5 25530, L1009 7 LL At
FKHISNK 7, P <0.05 2 A gt L.
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) wm T 0 B2, 13 32 3% Cdhl 41 S B ) i 2 4
A Cdhl B P BIPER AR T A, 2 R Gt S
2.1 BRAKXRMMBEALA D Cdhl FEMAMERE L (P<0.05) ;5 %5 Cdhl 21k G R L 4 41
TELSE A5 1, XHRZL DM 41 533k Cdhl  Cdhl 2B (I FAME AR E T DM 41 Mk 41,

ZH BRI B 2 KRR I B 4] 2 Cdhl 27 1 BH
RN (21.17 £0.15)% (9.28 £0.12)% .
(32.19+0.13)% . (9.36 0. 18)% . DM 4 % [¥]
PR R 2H R BRI R ZH 21 rh Cdhl 8 1 PR PR IR 2R

A XFHEAL; B DM 415 C i ik Cdhl 41;D: Bt 41,

SAGFE L (P <0.05) ; B 75 41 K B R
22 Cdhl B PHPE R IR 5 DM 4] i 25 5%
TG 2FE X (P >0.05)

1 REAXRAMRAAS Cdhl EARIZE (RBEHAUFEE, x400)

Fig.1 Expression of Cdhl protein in retinal tissues of rats in each group (immunohistochemistry staining, x400)

2.2 ZAKRUMELALAH GFAP EHRIELLE

ZEIRULIE 2, XFRE4L DM 4 ik Cdhl 41 AR
PRI B ALK AL L 2L rh GFAP 25 133K 4300
(100.00 £0.00)% .(183.72 +1.42)% .(125.80 =
1.12)% (178.26 +1.05)% ., DM 41 .1 ik Cdhl
21 K I B 2K ERAR I RS2 2 v GFAP R 13258
F XYL, =S A E L (P <0.05) it Rk
Cdhl 2 K AL B ZH 2 GFAP 35 1 3R A I T DM
HFAMREAL, 227 A5 #E L (P<0.05) ;B
PRI R AL B 21 rf GFAP R 3Rk 5 DM
I ZER TG IEE L (P >0.05),

A:XFHEZ ;B DM 45 C: i 523k Cdhl 45D : IV R4 .

B2 SEKXKBMUMRELS GFAP EAFRIE( RERAE
fa, x400)

Fig.2 Expression of GFAP protein in retina tissues of rats
in each group (immunofluorescent staining, x 400)

2.3 BZHAKRBRUMEHLELAF GFAP £H.Cdhl &
BEMRIEELE 4PRIE 3 K 1, DM 4 A
PERRELR BUIL I 520 21 b GFAP 2 FUAH X Rk

= FXFHRAL, Cdhl FEALTF X B, 2 R A G X
(P<0.01), 133k Cdhl 20 K B AR P I 20 21
GFAP Cdhl FEAHX AR S TX RG] (P <0.05) ;3
2635 Cdhl 2K AR IRZH 2 GRAP 28 AN 63k
TR TBAMERR 4L, Cdhl & A X Fe 5k i m T oIk
SREELL ;M BHPE EE4H S5 DM 41 GFAP Cdhl & HAH
Xof ek ek i A 22 ST (P >0.05)

GFAP _— e

CahT A — S  S—

Bracin W A S

A B C D

A XF AL B DM 415 C i gk Cdhl 215D B #E4L.

B3 ZBFHKXKRMMWIEAL P GFAP, Cdhl | B %k i%
( Western blot)

Fig.3 Expression of GFAP and Cdhl proteins in retinal
tissues of rats in each group ( Western blot)

F1 4BAKXRMMEALH GFAP.Cdhl EHENREE
PR

Tab.1 Comparison of the relative expression of GFAP and

Cdhl protein in retinal tissues of rats among the four

groups

25 n GFAP &EH Cdhl B

Xf HRZH 10 0.09 +0.02 0.18 +0.07

DM 41 10 0.25 0. 12° 0.11 £0.01%

itk Cdhl 41 10 0.15 £0.05% 0.24 £0.04*

19 g 7 2 10 0.25 £0.09* 0.11 £0.03*
T SXTIRMLH 4R P <0.05;5 DM 41 Hdg" P <0.05,
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2.4 ZEHXRMMRAAD RGC HELLE LR
L 4o XTHEZH (DM 4] 3d 3&ik Cdhl 2RI TE 5
R AL PR ZU RGC Rk 5334y (15. 62 £0.47)
(7.19£0.34) (12.42 +0.39) (8.24 £0.41) 4>, DM
2 a3k Cdhl 41K BSR4 2

RGC B .3/ TR, 2 A geit# (P <
0.01) ;i 3%k Cdhl 2K AL 21 RGC B
REZT DM UMM REAL, 22 57 A Gt/ 5
(P <0.05) ; BItm #2055 DM ZH R BUHL I i 4H 21
RGC #it W BZE 7 Iegt it 38 (P >0.05)

Q". ‘40: .y ~NoF oy !,\‘ - e g .‘f‘? e \:‘.“ ,-'~».—..\‘i'l“'¢’: B l..‘
uq’h-‘."_“.. ° B \." 4
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»&.,{M}ﬁ%“{ ﬁ,a ‘.’ ‘\ _.1-, S ) '5'4"!‘ ,{.‘-a:f‘; : :“‘! . “wl 'a
* y % [} v ) A~
LS oy XA aghprae (S,

9 -% 2 ‘:" v e a‘h?‘ ?' \1 g‘! ’?J‘?’,;‘ e ‘ ) o ]
i o SE Ly h‘t -w'«z- «, _r.-:-." EéDétﬁtS?‘x Sl Y

A X B2 B DM 415 C i 33k Cdhl 213D BIVER R4 .
B4 SAXRAMRALR D RGC HE(HE 28, x400)

Fig.4 RGC number in retinal tissues of rats in each group ( HE staining, x400)

3 g
Cdh1 a] 6P 38 55 20 it & 59, DA T 4 40 i M G,
Wi S WIHkEAT S, A EE IS &, Cdhl 7] R A

WY& Skp2 , S MTE 4 p27 (A2 4k, fif 40 45
WHAE G, 0], eGSR I o el eI, P F5 Cdhl
TEHETTREXT DR ARZSTT Miiller 24 Jfd i) 152 5248 58 A 41
HIEA . A0 1 A #2125 75 Cdhl F it %Kik
A, I AR BRI TS AR , (A0 X B A e ik ob
U5 Cdhl B, WX DR ARZS TS Miiller 4 35
B SHA TR . AR A, DRORE T, K
SRR B2 21 H Cdhl 2 1 2% 38 B I8 B AIG, #2078
MWEZs 5 DA A AR e i 2 & 9-Cdhl 35T
W, 35 BREEAE Y BTSSR —B

W58 % B0, DR ORZS T Miiller 41 Jifd i 5 3 48 B
SRR Y REE G AT 3 S BRI, e 2 T A I AR A
Sl M 2 an iR i . Rk, 78 DR R 0 g >
Miiller 4 i J5T 384 58 , X} B G DR JC R %, GFAP
by R] 22 SRR 1 WIS E S, GRAP 55 00 IR0 R JiE Jft
SFE IR ATy Miller 20 i 38 5 1 AR 25
Yy, GFAP 1E Miiller 40 fitd b B9/ F i AN 58 218 28,
{H GFAP 323k 2 (1) ol 28 5 pih 22 3R 17 1M 95 6 %% DI AH
S FE DROARAE T, WL GFAP 2 3K 9 4 fin
x| A 2 R A A AR, T A 2 R K HE A &
Xof TR0 57 £ MR T AR5 2ok R R B
PRI 1 S i 3k A ik Cdhl, B B3R T KR
P BEZH 2 Cdhl fr 3Rk i . s oGk I 25
RN, 15Kk Cdhl & 5 M ARZL 2L GFAP 3=
IR REAR, BB 5 L B2 21 rp Cdhl 27 1 1Y
FERATMEH] DR AR Miiller 41 g Ji 548 5

DR PRS00 o 5 i 457 38 375 14 384 o, 9 E 7~

AR TRAFREVE ) R AW I JIEE, ATl R o 22 S0 A

Jist I 20 it 1) 52 2R M, B A 5] B # 4 oo R T e At
=17 RGC %l 5 b 00 1 25, Bk 8k 22 1 F H

W], 7€ DR RN & A= WL B RGC 3BT, H RGC 4%
A DR BER R AL . 5
KELHLES, DR R B 90 JBE A 28 200 i % A A T, 4 )
JELERLR T 4R . AP L B, DROARE T
PRS2 RGC 5 i B S sk /b, i i 3R 18 Cdhl
A5 RGC ¥t A ks n .

25 L iR, Cdhl B (35K T BT 2 0 9 2
JHLFE I PR B, S 1 A 240 ) 9T T e 52 3 RGC ]
TZERFE TS, 1 Miiller 40 jf W] & AR Fsz W7 4 358 4
I, 18 9 75 # ik Cdhl 25 X DMK B ) T
Miiller 4 i 2 Jot 384 58 HL A — & B4 i 4E L GBI
2 RGC M5, Cdhl /£ DR AR A0 P 5 i 22 45
M E LS 53, K UHR R LG PEXT DR 5453 (1) 5%
M) 5L A EE 2R BFSE M

SE .
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