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Abstract

¢ AIM: In present study, we evaluate the neuroprotective
effect of Exenatide, and further investigate the underlying
mechanism of Exenatide-induced retinal ganglion cells
(RGCs) protection.

¢ METHODS: /n vitro, expression of glucagon-like peptide -1
receptor ( GLP-1R) in RGCs cells was detected by
immunofluorescence and apoptotic models was built by
using high-glucose as cell apoptotic inducer. Different
concentrations of Exenatide as the intervention was added
to medium and cell survival rate was evaluated by CCK-8
test.

e RESULTS: Immunofluorescence results showed that
RGCs expressed GLP-1R. CCK-8 test results indicated that
0.5-1ug/L concentration of Exenatide could promote the

survival of RGCs, and 0.5ug/L concentration of Exenatide
which was the low concentration had favourable effect to
protect RGCs( P<0.05).

e CONCLUSION: Exenatide protects RGCs from survival
inhibition induced by high-glucose. The protection may
depend on GLP-1R induced cell protective mechanism.

e KEYWORDS. retinal ganglion cells; Exenatide;
cell protection
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B89 PEMY Exenatide ML EA | IF 01 LB R H 5T
UL TR 44 22 75 20 fd ( retinal ganglion cells, RGCs) & 3
Bl

77 3% RANESR RGCs, PEFICHTI RGCs SRR IKPTH
PEZEFERK-1 5244 (glucagon-like peptide-1 receptor, GLP-1R) ,
R PR S A0 M 0 T 5 00 7. RGCs T8 I ]
AR S Exenatide LA ZH M85 57 38 v #4717, ] CCK-8
G 20 A 5

BRI LR BIR, RGCs f£7E GLP-1R 1Y £ ik,
CCK-8 Hu I 45 R /R 2 B 0.5 ~ 1pg/L i} Exenatide
Yyl e # RGCs 7635 , Hoh 0. Spg/L W E SR HE A W 2
PRy YER (P <0.05)

518 Exenatide T HHBO BB B RGCs A AE DA
—ERAPVEH] X AP O VR FHAR AT BR3d i GLP-1R 431
20 B N ORAPBILTR ™ A
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T DR A0 I i 75 ( diabetic retinopathy, DR) FLoBE R
% (diabetes mellitus, DM) F 8 WL B3N I BREZ — | 7&
FEMECEYNE ., TR & B, A0 00 R Fr) o 2 2 L
T AL, B & IR0 0 B 28 240 i 25 S 2% DR 1Y
g o AR ER 2255 4l D ( retinal ganglion cells, RGCs)
ST DR AR A R L A 28T, R A I R PO B i 7
FEMME, RCCs BYBEA T AT 2 ML h A n] 3 M4 5 1
F 5 A, Exenatide J& — Fh [% B 00 87 25, & 2 Wl 47
exendin-4 2GRS, BA AR 5 2 - W IR Y
BN, FLEAESL Exenatide &—FF GLP-1R i#sh# , Bl 7
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RIS GLP-1R 45 & I 30m % 32 4R , i 51 i — R 51
ANHEN A RN, I3 R B F 5T 2 I, GLP-1R 3 8 31 X
2 40 M A7 A AT RO AR P {H ¥ G Exenatide Xif
RGCs AR VE A RIRGY . ALK T W5 Exenatide
FE XA 2 A AU R VE R, Rl REE AL DR 01 B
FIET 0 B
1 WA
1.1 B8 BERAE S (Healforce , HFsafel500/C) |, 4l 3
%A (Healforce ,HF90) , ¢ 18] B . 5345% ( Nikon , TE2000-U ) ,
fitifs 1L ( Bio-Rad 550 ), Exenatide IE & 5 ( 38 Baxter
Pharmaceutical Solutions LLC ), Exendin ( 9-39 ) ( Sigma,
E7269) A4 134 (FBS) . DMEM 35550 H & E-WME 5
WL 2. 5g/L JBETE F i (Hyclone ) , ¥ 224 U 15 55 & B-27
(10889) A7 Invitrogen /A F) 7= i , A R MWLM ( Sigma) , T AL
i Y P 28442 K P 7 ( Human BDNF, 450-02) 51 2H Fil i
JR# 2 K T (Rat CNTF, 450-50) & PeproTech 77 i ,
JERGESE I (Sigma) , 2 B#ZBR (Sciencell 0403 ) | Triton
X-100( Sigma ) , 4 i i1 %50 57 £-8 (CCK-8, H A [F]{~),
Thyl. 1/CD90 444 ( Abcam , ab225 ) , L W 40 il b5 25 My i 44
(5¢-66204) .GLP-1R HiiA (sc-66911) 24 Santa Cruz /=i,
PR 1gG (Jackson) , FITC FRic L EHT % 1gG F1 FITC 5t
BTN TG (b Bt A2 ) | TEH 1A i v (R
+-78)
1.2 3%
1.2.1 RGCs fAfaiEs AT &R Hi4: 1 ~3d f) Wistar
FLEE T 750mL/L 2 B9 0 Smin, 540055 R G 1R B IR
BRLIRER T & 100U/mL 5 % £ . 50ng/mL 5% £ %
D-hank’s Y& L 3 WG, BT UKV 15 57 0L A 5 8 10 1) i
SEREAY B IF TGS D-hank’s WL 3 YR, TEEB
B B B AR B LA 2. S/ L B EE 1 RN Ak, O LA
BHATRE AT, IR 5, L& 100mL/L FBS 1Y
DMEM 5% 3¢ 3 9 47 v Fil, 2298 W52 98, 12001/ min B .0
5min, 100mL/L FBS Y DMEM 5% 55 3L & B 40 /il . RGCs
B4l AR B8 — 19k F 4 RGCs WFSE T % Barres 25614 7
TRUEAT B T R A0 M R P A I 4 R I
(W BB R 1:100) , B ERTR ), 0T & TP 1eG H9%
FEEFR LA 37°C T, 2 o 1 W 200 L e BT 285 o 2 o
WET Thyl. | PRGBGSR, 37°CHEE ; BRREWK
PR FHH A0 B, PBS BRUERTFRIL 3 Wk, — A 4lifh
RGCs; FH 1. 25¢/L MY PBS MR G2 v b RE SR LEE | B
BFFF 55 7R MLBEAR N V% 5, & 100mL/L FBS [ DMEM 1%
FEWA 1 THAL 1000/ min B0 3min, JC LT 17 57 3 (#
ZRAMIREFRIE ) 1: 50 FRBEAY B27, 25mmol/ L %G8, 2mmol /L
DR, 50mg/L CNTF,40pe/L BDNF, 1 x 10° U/L 5 5
R ,50ne/L BEFE R ) T8 B0 40 I B T A 25 B s T
B, UL T x 10° /L 240 Jf b A 2 B #2208 4 19 6 FLEE 3R
P, K5 3% RGCs 24h J&5 #e, = B 45 35 41 0 ¥ o %
55mmol/L B TR,
1.2.2 BEWRHELE RGCs Kl GLP-1R HFRiIE
22l 354 3d 19 RGCs, JH Thy-1. 1 HUA#E T RGCs %
EIH GLP-1R UK HEAT GLP-1R By IRk, A 5% fn
T .6 FLEFFEM IS BTGB Y 35 3% A, £ R iR
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JERGE R RSB R AR ) RGCs 4 I B T Hh 1%
I 3d BUH G R AN S5 3% e, PBS W6 3 WK Tk N 40g/L
ZRPBETEY A L, SHEEE 30min, PBS ##4;3mlL/L
H,0, % £ 4] 15min; & 10mL/L BSA f10. 1mL/L Triton
X-100 HJ PBS ZZ % E 20min; & 100mL/L 1F % I 75
1 PBS ZE MR H 20min; fill Thyl. 1 Fi#A& (1: 300, PBS
F2) 5% GLP-1R $7i44 (1: 200, PBS #H¢) , 4°C i 7% ; PBS #if
¥k, FITC Aric i1 Fi/ R 1gG (1:50, 0. 01mol/L PBS ¥
B ) X FITC FRic i E4T 4 [gG(1: 50, 0. 01mol/L PBS
AR ) IR T 1h;200mL/L H il F (0. 01mol/L
PBS H1 5 200mL/L Hi) 5 5% WA WA I 18 AH
1.2.3 CCK-8 illdpaiE Y 2k RGCs A T 96 fL
KSR, LA 100l 10000 /41, 37°C B 7 ;24h
AU BE S, X BB 40 (25 mmol/ L A5 KE ) LA JG If Vi 15 75 4t
K%, R B (55mmol/ L i 29 B ) LA JC I 17 4% 5% 55 i A i
HIPWEVAEE B 240 0K 1 IR T RGCs K555 24,48 F1 72h I
BEFL 100 L B5FRFENNA 10 L (1) CCK-8 171 ; 76 240 i 1 77
FEPVARSEREE 3h, FHBER ARG ,450nm I 5E W OEHE (A)
HTA AN AT R A5 A A A B SR ], kG
M Exenatide 253051 , FRR 2 fL B 3¢ RGCs ,24h J5 4R 4%
T 434 TE RS IR X B4 (25 mmol/ L 25 H%) | =kl
(55mmol/L 7 24 #%) , Exenatide FIZ4 1 4H (55mmol/L #ij %4
0. Img/L. Exenatide ) , Exenatide FH 25 2 4H (55mmol/L 7
ZB# | Exenatide 0. S5mg/L) , Exenatide F 245 3 2H (55mmol/L
%M 1mg/ L Exenatide ) , BT 1 2H [ 55mmol/L 75 % B¥
0. Img/L Exenatide, 1 umol/L Exendin (9-39) ], FHIKi57 2 2H
[ 55mmol/L % %‘7[%, 0. Smg/L Exenatide, 1 pumol/L Exendin
(9-39) 1, BHIKT# 3 2H [ 55mmol/L % ¥, 1mg/L. Exenatide,
1 umol/L Exendin(9-39) ], i fE A i [ 55 5% 5 , #% LA
AR AR

Biit22 30T . SR JH SPSS 13. 0 G830 W i A k1754
Wiorhr . SR FHIE £ brifE2E (x £ 5) TR R
PRRFAEAS ZH ] LR B R 38 5 22 5397 ( one-way ANOVA)
AT 53 B, TIP3k F Student-Newman-Keul ( SNK-¢ )
%,P<0.05 AESFAZIT¥E X,
2R
2.1 RGCs K4 EM GLP-1R BIFKiE  FI KR RGCs o4
SRR Thy-1. 1 BB 58 BEHLIRFRICH; 37 72h () RGCs,
DI AU T UL 22 B8 AN B K g A B A B i ke w
yeta, AN X QLR , AW (K 1A) . RGCs
JAHWAT Thy-1 2644 BRI &, 288 B
AT LA A Gt s T AN R A 2 R A A X
Jogett Al UL GLP-1R 35T RGCs(E 1B)
2.2 B1EXT RGCs FRim RIS Xf 21 S 2 [ 40 i A7
R (%), CCK-8 ilE RGCs ¥ MR ZH (25mmol/L) il =5 Al
21 (55mmol/ L) /N [R] 15 5 1sF 8] 6 240 i A < k] R, 45 5%
FRATIRZE R 24,48 720 41 U R 4 9 A (100. 0 +
16.19)% ,(95.12 +9.219) % ,(56.39 +8.710) % , (47.20 +
5.492) % , Gl ap b B R 6 R A S R A (B 48,
72h) [ 5 e 28 R B Gt # R (P <0.05) , bt
RGCs 52 B[R] AH A i LA K G e s A 1% 355 3% i) i)
4 48h.,
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Bl 1 KR RGCs MBI ( RERILEE x400)  A:RGCs Y Thy-1;B:RGCs i GLP-1R,
%1 Exenatide Xt RGCs KR4 1% (X £5,%)
bapiizkas =y e Exenatide 1 41 Exenatide 2 41 Exenatide 3 20 FHWF 1 24 FHWFI 2 44 FHIR 3 4

A% 184.1 £29.03* 100.0+29.75 111.4 +43.73 151.0 +£35.30" 138.3 +43.87* 90.81 £29.49 85.21 £25.21 100.5 +26.73

“P<0.05 vsiEWE4l,

2.3 Exenatide 3f RGCs HIfRIP1ER  LIalim gl h S
TEANMEAETG (% ) o MR 37 20 P A 6 R 0T R A A
B RRE(P <0.05), Wi Exenatide J&5 FE & 25 %) 693k &
PR e 2 LA TG SR B i 4 v, FH254H.(0.1,0.5 Fl1 Img/L
1 Exenatide ) 4l Il 77 1 %5 43 %1 o~ (111. 4 +43.73) %,
(151.0 £35.30)%, (138.3 +43.87)% . 0. 5mg/L Fl
Img/L 5 B4l EE A HUA BB ST #2257 (P <0.05)
H 2G4 BR300 Smg/ L I 4k 2245 =5 24 e 14 i 40 B 7
TREF AW (F 1), RAHBLEIIZ AT LLA H Exendin
(9-39) FEASTH] LABHIT 0. 5mg/L Exenatide ITAZ 19Z5%L
3 iTig

R IR0 2 LA 0 o 22 T 20 G R 2R A B B9
ARWFHGIRA  BIFFT & 2 PR 2 A0 0 i 28 S A A A 1T
AR 2 i, BIVAE HR IS ML 4576 72 HE B =22 W B PR R R
PRALGE T BE 0 19X B riL 37 P S B e PR T S ek A
B SIS R OB 2d 19 BURT H SRR R R
St

PRI A A, RGCs S oAb foe - A 226, o 40 R0 s o 22
AR KERST , RGCs FEM (75 RS2 i T 4L 2R A%
S EEEEM, BT RGCs MRIZRAFNK (K1),
ST LAFEAR 2950 b HAR 2 5 52 B4 . RGCs i3 /& DR
Kot FGHR A AR A 0 I9X 35 735w 11%) B LT, PR 4 400 1) i
MAMMILIELSE DR RN

RS % 8O 25 W) N Exenatide , ‘& & — B B8 A9 5
2y, FERS N Exendin-4 , B IR 5 R 7 b R 2510
P . IEAESE Exendin-4 & —F GLP-1 2 &1 375 ,
EAER NI GLP-1R 458 I 0% % 2 1k, i 5| e —
FINA LU PN B 7, (8 2 [ B 24 e 7 26 A4 o 7 b
WA 2 R B e A 2 4o A I O ELRE RS HE 2R B HE
A KR AIFE R, GLP-1R AU A6 TR , 78
MR G Z FA IR B EN, B 28 SLRiuEH
T Exendin-4 X} 2 2 2l 20 97 7E H , I H. Exendin
RESE FF R AL i - b e, AE4EAE 3 B I E H I
S Perry Y UESE T Exendin-4 52 50 5 40 R M b 2
H T REINBE(170) $51F, I 458 B i 48 2F 4 Fn i AR
AT MR RIS  dEFr e 2 2 AR R S8 M, P 900 R

Exendin-4 7] LASE 4 0 23 2 5 i 5 | S 14 15 ) ot 28 40 i
BT L IR AR ,Li 22130 09 Exendin-4 fEIE/N
MESCIE RGeS e, I ORI iy 1-FH -4 2K-1,2,3 6
U SR 7 S R < AR S A v ) 22 I BB AR L, X s
WHESTUEM] T Exendin-4 1E R —Fipf 28 R4 I AN

BARA WIS I, BB N 2= EAFAE GLP-1 Z 4R,
Exendin-4 7] DAB 1148 s K B A 18 o A 4 A 1 3 2 Fn 4
FRIEH WL S kB A RO R, B IR
FEA GLP-1 G2 R XL il 28 92 15 19 KBl RGCs BA IR e
YEHT, 3255 T RGCs A1 4, (HIFBA MR AP S0 308,
ARIUESE GLP-1R 33K T RGCs, GLP-1R /& GLP-1R #3h |
HIVEHTEE 5, 2 WIS AR DG

ARSI P YEIEH T RGCs #3k GLP-IR(IE 1B)
JERFH EHEVE D A0 MR T35 R 7 RGCs A TR AY | 55
JIE T Exenatide X RGCs BYRITER (£ 1), H Exenatide
Al fEE RGCs WIFETE O HLAE R Bl IG5 T B 250 i 19
P = A0 M AR R B AR =, T X RN X RGCs PR 91
M5 GLP-1 X H-e & 42U CrA4r 7 FH A AL AT g2 26
LAY, GLP-1R 335 5 pi 2 4 M R - 1) 32 AR5 G L
PASORE A AN T A0 9 R R R (cAMP) JF4ERE T 40
M i de e AT SR 2 N R 2 A
PrAr o 14 e [7) 368 ot ———3 3o 52 Wl cAMP AH G HE H
MR AL o

25 BT ARSI i AR A I B 3R alifk RGCs, JF
PR T RS RGCs 10 3 A A A Y | 235 51 1 7 e W ]
i RGCs Fi457 s VE BN 25 B Exenatide J&—Fh B {f-AOFH 22
PRAFL, AT LA % 5 R 19 RGCs 543 , 13X b O 74
FHFTRESE3E 1 RGCs I35 GLP-1R KSEIAY Ik IR
JH Exenatide £ P4 [F] 0 T 58 X054 A 0L 0 BB 25 A7 Y I 7
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