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Abstract

e AIM. To investigate the effect of NgR mediated
oxidative stress on the apoptosis of retinal ganglion cells
(RGCs) induced by glucose.

e METHODS:. RGC -5 cell were divided into 3 groups:
control group (DMEM high glucose medium + 10% fetal
calf serum), high glucose group ( DMEM high glucose
medium+ 10% fetal calf serum + 30mmol/L glucose),
NEP1-40 group ( DMEM high glucose medium + 10%
fetal calf serum+30mmol/L glucose+1umol/L NEP1-40).
Detections were performed after 3d culture: the state of
cell growth was observed by microscopy. Cell viability
was detected by CCK-8 kit. The apoptosis rate of RGC
cells was detected by flow cytometry ( FCM ). The
intensity of ROS of the cells were detected by fluorescence
microscopy. Intracellular MDA levels and SOD activity
were measured by related kits. Western blot was used to
detect the expressions of Bcl-2 and Bax proteins.

¢ RESULTS: Compared with control group, high glucose
group had a poor state and cell viability decreased, cell
apoptosis rate significantly increased, ROS and MDA
levels were significantly enhanced, SOD activity decreased,
and the expression of anti - apoptotic protein Bcl -2 was
decreased and the expression of pro apoptotic protein Bax

was up -regulated. Compared with glucose group, after
NgR expression was inhibited by NEP1-40, the oxidative
stress reaction was reduced, Bcl-2/Bax was increased,
the cell status was improved, the cell viability was
increased, and the apoptosis rate was decreased in the
NEP1-40 group(P<0.05).

e CONCLUSION: High concentration of glucose can
induce apoptosis of RGC - 5 cells by NgR mediated
oxidative stress reaction.

e KEYWORDS:. retinal ganglion cells; NgR; oxidative
stress;apoptosis

Citation; Wang YB, Liu WQ, Zuo ZF, et al. Role of NgR
mediated oxidative stress in glucose induced RGC apoptosis. Guoji

Yanke Zazhi(Int Eye Sci) 2017317(2) :217-220

w"E

BB 80T NeR A5 1Y S50 A0 10 98 7 i 760 W75 400 oo s Aot
25755 41} (retinal ganglion cells, RGCs) T RIYEA

J5 3% :RGC-5 ANMIR 3 3 2H % 5% . 1F 4 % BR4H ( DMEM 5
BERE IR B +100mL/L JIRAF I ) |, =i 4L ( DMEM = 35 7
F+100mL/L J44F 1ML +30mmol /L 454 ) \NEP1-40 41
(DMEM EA 1% 32 3£ +100mL/L I 25 1.7 +30mmol /L 7 %5
Bi+1pmol/L NEP1-40) , #41 RGC-5 A iK% 5% 3d J5
DAFER - 23U WS 40 i A KOIR S | cell counting KIT-8
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K2kt N ROS & #2816 e MDA 7K & SOD i
77, Western—blot #: A T35 Bel-2 1 Bax 3Rk,
SR HIEE X IR, m A A AR 22 ST
W TR GBI, ROS K2 MDA /K F 3% &, SOD 1%
TR, BUAT-E A Bel-2 F£ILREAL, MR T-H A Bax &£
ik 1, Bel-2/Bax 8 1 U IEFRAL, 22 7 A Goit 2 L (P<
0.05), ‘SEsBEZH AR L, NEP1 —40 21 40 0 4 ] NgR ik
Jo AR B U8 55 , Bel —2/Bax $2 75, 20 MR A ik 3
YHRRLTE T LR P TR AR, Z R A G2 E L (P<0.05)
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BT A T A D P R 5 38 38 i 174 P — o 25
J6, RGC 95 3 1 o A8 76 B R 95 AL I J5 9 22 ( diabetic
retinopathy , DR) [l % 7 % J& vh il 5 B 22 /E ™ . Nogo %
& (NgR) /3 ikt & R R Bt Jg T
JIEC I S W NG L VLIS ( GPT) 4l R B 11, 2 22 b ol 20 T4 ol
Z 3 PR 0 S ) sz 44, G B M Rk s il b 28 ool 28 A
KFESHAnE T AR = AT I & B, AL
[EZ )220 NeR (URIATE N2 M 49T RGC 4ifig, H
PR B 6 =5 LB B R38R, NeR BHE 35,1 5% T RGC
JHT . BUR SE AR 3 T A 5 AR TS S (MDA ) i & 4
FHREAEAE ™, XK NgR %S RGC JH T 1] fig 5 A AL 1
WA K, L, A B 58 BT NeR A5 19 Ak 1 %
TERT RS LM RGC T IFEH]

1 #HRF T %

1.1 ## RGC-5 M ( MR AR ARAR),
NEP1-40( Sigma 2\ &) ,DMEM BB 553 1. 25¢/L [k
M ( Hyclone 23 7] ) ,Bel-2 .Bax —#1 ( Abcam A ) , G 4F
M3 (BTM DU 255 23 ) , CCK =8 ( Dojindo 2 7] ) , Annexin
V-FITC 8 T4 3 7] & (B ot it v B AR W BB BRA
Fl) , T M4 (reactive oxygen species, ROS) 6 iM357 & . 78
% ( malonaldehyde , MDA ) 5l {057 &5 | 48 4501k 49 B Ak Tty
(superoxide dismutase,SOD) MK & (AL TR 3E F R H R
NTIDIR

1.2 /%

1.2.1 RGCs itk REEF RS HLE RCGC-5 41/
FRE T 37°C S0mL/L CO, 1 AT FEB#4H | % 100mL/L Jif
A-IMLYE 9 DMEM @ 55 R JE 85 95 e 2 AR K =
80% ~90% fl G 5 A% . SIRSCHR[5 ], RGC-5 il
KR 3 43555 1E 5 R IEZH ( DMEM & B35 92 3 +100mL/L
JEAE LY ), i A AL () IR 2H 8% 7 L U8 i 30mmol/ L 7 45
BE) NEP1-40 20 (BB R FRFAEIN 1ol /L NEP1-40)
1.2.2 MEAM £ KRS H CCK-8 =4 A iE f
B A THE BRI RGC-5 4RI T 96 FLIE Tt M,
B LI E 6 DR AFL, BFLINA 100pL K5 37 F M
1.0x10° A4 e, 37°C W 7, 51 AH 22 W 8 W 48 25 4
RGC-5 AMATEZS B Ao A= RS, SE 0 245 e W 2% 13
W, R TR, B LI 20l CCK -8 357, 76 2 Jifd 5%
FRAENARZEIEE 2h, FHEGEAR AR OD {8, 7155 40 M A= K
W5 RIS = (525 4H OD {H—25 (14 oD {f) / (1E#
XTHREL OD fH-%5 141 OD {H) x100% .,

1.2.3 RN ERH RGC-5 WIEATE A&
EDTA \1.25¢/L JREGH AL ICEE & 4148 £k K W RGC-5 40
MfLJ5 ,800r/min 250>, Fi¥A PBS ¥k 2 ¥k, &0 i, IR
857 & N B9 Binding buffer 100 L 52410, o] 41 J 5% N
JMA 5pL Annexin V-FITC F1 5uL PI Staining Solution F-JK
b GBS 10min S5, A 400l i Binding buffer %
B2IR2),30min A0 HLACAE I, Flowjo 8K {4347 B0 H 4
Bro AnnexinV'/PI" i B W 7=, AnnexinV*/PI" 24y i 1] 1
T, EZ R BT R,

1.2 4 KABHBENETHMEA ROS KHEE ARIHE
Ab PR A0 M S5, B JC I T 15 9% W 1:1000 # B DCFH -
DA, 29 Bl 10mol /L, 2 5 40 JfL 15 5% W, fin A& 24
ImL # B9 DCFH-DA | LLfig 7850 s A 4l i b B, 37°C
YR FR A R E 20min S5, G L35 40 M 55 77 T e i 4
M3 Wk, AT ar 2B AR E AU N 1) DCFH-DA ,
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#1 #&MHARGC-5AMFHIATE (X%S$,n=6)
20 53 HHMIE 1 (% ) FAT%(%)
1E X B 100. 00£0. 00 4.18+1.08
TR 61.54+5.26" 32.61+4.26"
NEP1-40 £ 90.69+8. 55° 13.48+0. 68*
F 9.545 8.225
p 0.002 0.004

¥ :"P<0.01 vs IEH XTHRLL ;' P<0. 01 vs FBEAL,

%2 #&4H RGC-5 #f ROS FEHWNNBEE (X%S$,n=6)
20 53] SRR
1E % IR 6.36%1.58
A 40.87+5.77"
NEP1-40 41 13.48+2. 56"
F 3.728
P 0.048

H::"P<0.01 vs IEFXHBLL; P<0. 01 vs EEA

488nm P K K ,525nm KA SO AR B UL AR A
I N2 iR 5, REFLREHLIEEE 5 A~ DX i S Y 5 iR
1.2.5 RGC-5 48 MDA &£ 271 SOD & A%l A
R Z AL B A0t AR A, #2288 MDA A1 SOD 357
B IEREDLI E 45 2H RGC—5 403 35 W v MDA 97
&% SoD i1,
1.2.6 Western-blot 4 34l RGC-5 4 Al Bcl-2 #1 Bax
EAKE 6 LkRWE LW E AWE S, B B
( FRERTTE 60°C /KA Smin) |, 15% 58 79 45 Tt Jhie v Jit e, Ok
# % PVDF i, B (1XTBST, 1% BSA)37°C EH] 1. 5h,
BN A—$HT Bel-2 Fl Bax,4°C WF & 3374, 20 W Bk aF
AALYIBRIC Y P E IR N IR 2h, ECL 252, ALK,
Gt R SPSS17. 0 ik, S B6 B U418+
PRifE2E (x+s) T, 4 0 F TR 5047 50 [ 2 07 224091,
2T R P>0. 05, B LL R FH LSD -1 K 565 P<
0. 05 >k H Games—Howell 2%, LA P<0.05 K2 50 41t

2R
2.1 84 RGC-5 il RMABEKRE HIEWX
ML (1A ML, bl (B 1B) g e A K 2218, etk

M BRI 22 AR AR A, A SR B H D,
R FEYE, NEP1-40 4 (K 1C) 5 1E % % BB 4H AH b JC Bl
225,

2.2 £ RGC-5 HAMFENARBTER 5HIEH X B4
Eb, L A0 AR TS ) AR, AR TR R, 2
HEil277E L (P<0.05) , 1 NEP1-40 21 40 M 16 J1 3% i,
AT R ET R, 2R A0 2FE X (P<0.05, 8 2,
#£1),

2.3 £ RGC-5 fiffl ROS &2 M4l ROS T 5IE
WX BRI L, 2 R it ee 8 L (P<0.05) ,{H NEP1 -
40 41 ROS & i HL T & bidl, 2R A 5% 8 X (P<
0.05,F3,%2),

2.4 &4 RGC-5 Al MDA £ 2% SOD i&H HIEW
X REZAAR LE , Rl P S AL SOD {6 J1 B4, MDA & H# i
Z T IE W B4 (P<0.05) | Tl NEP1-40 1] NgR %35
J5 ,SOD I /1 5 2 TH i MDA 2 B {5, NEP1 -40 415 &5
PHALAA L, 2R G228 L (P<0.05,323)
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e ” S i ax2ie ), ;3% : LA . s
L VAR S N } L2 S LR +
1 &0 RGC-5 fHatES: 3d BHAECIRAR (x200) A IF 4% BEZH ;B i BE4H ; C. NEP1-40 41 ,
A Qat Q2 B (e} } Q2 C (e} } Q2
105‘ 0.240% 0.622% 105‘ 1.73% 11.5% 105 40.153% 2.18%
104‘ 104‘ 104‘
= = =
10° 4 10° o2
10°3 10° 3 102 3
0 o4 E Q3 0 qod 0 04
494.4% 4.70% ; 65.3% ; 5% : 86.3% g 1A%
T T ) i R | L) {ELi) o il Pl | T T
0 102 I(J3 104 10 0 102 103 104 10 0 102 103 104 10

Annexin V-FITC

Annexin V-FITC

Annexin V-FITC

B2 #&4HRGC-5MMATE A LHNIRY;B. BhE4;C.NEP1-40 4,

3 %4 RGC-5 M ROS FHHNIBE A, L4 i)

%3 HB4HRGC-5 4 MDA S E (XS ,n=6)
205 SOD(U/mL) MDA ( pmol/mg)
N apicE| 169.22+7.13 6.36+1.58
[y ! 103.19+12.97" 15.87+1.77"
NEP1-40 4 155.22+6. 83" 7.48+2. 16"

F 0.920 0.636
P 0.420 0.543

H:"P<0.01 vs IEH X IAL ;" P<0.01 vs RBHA

2.5 &4 RGC-5 ZH At Bcl-2 1 Bax EHF®IX Western—
blot £5 5 7R, 5 1E % XF AL A L, BB 4 Bel -2 & &
IKFA , Bax 25 A KA . 14, Bel-2/Bax FLIE R (P<
0.05) ,1fii NEP1-40 £ Bel-2 F1 Bax 2K [ /03835 5 i b4
L, Z R AR L (P<0.05,81 4,38 4)
31Tt

AR ZE T H P AR 28 R G Al B R & [
W ANBLE ZBIFTE M 25 S, Nogo Z & (NgR) 4341 T
HRX o 28 R GE AR 2SI 2 ot T | TR T R SV R s T
JULEEE ( GPT) 52 2R, 2 22 Fhopft 28 A ol 2 il BR1 7 19 4
FH2Z M LB PR IR Rl b e e 22 2k K S S A
JCIRTZ AR 2 2 2ot NgR A7 N )2 4l
2290 RGC 4Hff1° . NEP1-40 /& NgR 1935 S PEFE B, fiE
BHLIT L3 = ool 22 A KA K75 NgR 454, M BH I

o,

HE2H

=

;B EBE4H ; C.NEP1-40 4,

A B o]
Bcl-2 A ——— s 26kDa
Bax W T s 21KDa
Pecin D S e 0o

4 Western-blot #ill& 42 RGC-5 ZHkfl Bcl-2 #1 Bax &8

RiX A EHEXTEA ;B SHi4 ;C.NEP1-40 4,
%4 &4 RGC-5 #ff Bcl-2 #1 Bax EAHENREE
(xxS,n=6)

20 5 Bel-2 EH Bax & 4
IEH X IR 0.73+0.17 0.36+0.08
=iy 0.39=0. 05" 0.75=0. 19"
NEP1-40 21 0.62+0. 16° 0.48+0. 12°
F 5.300 4.228
P 0.018 0.035

H:P<0.05 vs IEH X BRYL;°P<0. 05 vs =4,

HA- Sz sci T AR 2T I RE R E . A
WFFErh FATHAESE T g B AST , A0 Io0 JBEE 4ok 222 1 400 i vk
RGC-5 A A= KORZS 22, 1% I W B REAK, H NgR 198, 5
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3T RGC-5 4B AT, Nogo 1A 3E 4 PE 5157 NEP1 -40
REFS  NgR 35K, RGC-5 I% K2 AT R 8
TIRMG, R EHR S AE I NgR £k, %S RGC
72,18 NgR %S RGC P4 109 BARMLH A TEHE

H AN B (oxidative stress) TR HUAE AL 5B LB E
RG] R A, 77 A B 2 % PR W) BT (reactive oxygen
species, ROS) , SEZ0 ML T- FILH LU0 . ROS BB T
FE 1 SN, BT LA T BBl 4 Joi A s 2 A N, WO Al e
JIg B B 1 S S A SR AR A = A AR P e S A g ) U
E, @ I ¥ (MDA ) .SOD A9 1 e a4 KL &,
PR AR 05 AR BE . MDA 2 R AR RIS B R IR i SR Ak A
ARSI =87, SoD fefifb & At 3L 08 it EL A
PR R TE B P B 7 A i SR E AR, 7R bR
F RS SRR BELWT AR 1k R 3RS & 0 A A
AL N R IEE REERERS . AR, SRR
T NgR £3k FIBYE, RGC-5 40 E AL R 8ok - T+ 5
P ROS K MDA &3 Tt &, B8 AL SOD 1% 1 B i %
I, T NEP1 40 524 PEI i NeR Rk 5, BI04 T
RGC-5 4 & Ak 0 S 0, RGC -5 4l il ROS K MDA 7K
FREAR,SOD 16 ) 3 . X478 NgR A% 1 = b7
T RGC-5 MR ALR R N, 155 RGC-5 T,

Bel-2 FRJ5 W 53 76 S AL I A 5 0 40 B R T 42 R
EEIEZMEH, Bel-2 AT, Bax HIERT-HEH,
Bax Fll Bel-2 W5 22 [8] (4 FE AR5 W0 5 40 M A PR TR A
LA Z B A0 PR T A5 5 R B G S AR B, Bel -2
Bax 22 8] 1) F- 1 2k 2% | Bel —2/Bax F A B AR, 5 5040 i 94
T AR IRAT R, MR T Bel-2 KL
[F&AI, Bax 35 I, Bel-2/Bax 5 A L HIEK, 5 RGC-5
YA PR TG A — 3%, A ] NeR 3K )5, Bel-2/Bax
FH TR, RGC-5 AN T3 AIE . LA R85 SR 4Em, &
WA RIAE S T RGC-5 MM T, v BE 2@ i £
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