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Abstract

e AIM. To investigate the detrimental effect of
glucocorticoid ( GC) on the retinal neurons of diabetes
mellitus (DM) rats.

e METHODS: The DM model was induced by
intraperitoneal injection (IP) of streptozotocin in adult
male rats, and the solution of RU486 was configured with
dimethyl sulfoxide (DMSO). RU486 treatment group with
glucocorticoid receptor antagonist RU486 and diabetic
group with DMSO by intraperitoneal injection was in
successful DM model. Naive rats were injected with DMSO
as control group. Three months later, we detected the
body weight and blood glucose and GC concentration of
serum. The changes of retinal ganglion cell (RGC) density
was investigated by HE staining. The expression of growth
associated protein-43 (GAP-43, a marker of neuronal axon
regeneration) and synaptophysin ( SYN, a marker of
synaptic number) were semi - quantity analyzed by the
optical density of immunofluorescence and Western blot.

¢ RESULTS: Compared with the control group, the body
weight and density of RGC and expression of SYN in
diabetic group were significantly lower ( P<0.01), the
blood glucose and GC concentration of serum and
expression of GAP-43 in diabetic group were significantly
higher (P<0.01). Compared with the diabetic group, the
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density of RGC and expression of GAP-43, SYN in RU486
group were significantly higher (P<0.01).

e CONCLUSION: Inhibition of GC could ameliorate the
axonal degeneration of retinal neurons in diabetic rats,
and loss of the number of synapses, and restore the RGC
density of retina. The results suggest that long - term
elevation of GC may be involved in the occurrence and
development of diabetic retinopathy.
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x1 FAKXRMAENERE (X£S ,n=10)
215 ‘Eﬂﬂ%(mmol/L) - il 9
25 TS 2525 )5 3mo S 2T 4525 )5 3mo
papiizEa| 4.40+0. 10 4.47+0.15 242.00+20. 88 357.33+16. 44
WEIR IR 4.53+0.06 24.13£1.51" 238.00+21.66  256.67+20.84"
RU486 jR¥7 4 4.43+0.06 22.07+1.10" 246.67+7.51 268.00+8. 89"
H."P<0.01 vs XFHEL

R W WIT R, M R ERBE BRI R
LA T R N = S R BN R A
(glucocorticoid, GC) 53 # MM , J& W b o 1) R i 1 R B 2
— I RAIR ST & B, N GC A 36 97 s 1 B B K
PSR St ALK 30 17 T s e e P R AR R
SR B, K3 R ] GConl X R R I A B AR
FHM BB RIRZS R, GC KM TH i, X R o0 et 22 T 1)
S B AR MR SE A TE A8 L DR AR SR 48U DR e o i
FZARFERIH] RU486 , 51T GC XM R s A B 400 o Jis et 228
JCHIEE I BN DR I RIA Y7 B4 T 58 0 B AR

1 M#EF A E

1.1 &R EHROEN: SD KB 30 H 44 i 200 ~ 250g
(RN BE R 22 S50 sh B 0, 4 50000455 ) |, s W45 K
BT E SRR R, B R E 7E 20°C ~25°C M
SR N 50% ~T70% . 4% WR A4 1 # ( streptozotocin, STZ,
Sigma) ; 2K E 7] fi ( mifepristone , RU486 , Sigma ) ; K 5 P IR
PR 2R (GC) ELISA 35 & (_ i E AR A
FRATD s HE B ol & (R A Y TRA R A
) ;SYN .GAP-43 {4 ( Abcam 23 7] ) ; o 95t . Western
blot —#i (32 [E Proteintech Group 2AH]) ,

1.2 7k

1.2.1 R BNH & RELWWSE e HOE M
P SD KB, BEALAY AL 3 41 . % A4 IR 41 \RU486 I677T
., WEIRE A K RU486 67T H KM 25 &K ), 4%
50mg/ kg [ I — U HETE S STZ, TE SIS 72h % 2 # k ifn i)
B B IR S > 16. Tmmol /L A4 R B g W R s A5 280
L DMSO # i RU486 , 2 JSCHK[ 5], RU486 I6Y7 41 DM K
SR Ji VR S RU486 , TE 5T 751 1 ok 20mg/ (kg « d) , X EZH
R R s 20 R BRUME s R 5 45 55 i DMSO, B4 10 R R,
3mo JF AT AT AE AR

1.2.2 KRIME GCREME 3mo Jg, &4 KB #H K
Bifl 3mL,5 000r/min & .L> 30min J& B |3, i5 il ELISA
2, K EUM Y GC Wk BE AR B A ™ At e IR 7] 8 10
5,

1.2.3 WM& HE 2 B4 R R, L10% KGR
P I s v B R B (0. 35mL/100g) o 4% 22 58 F SV O E
FEFE E  BOSIARER . 10% 20% 30% #f JB THE AR 1k
WA, VAT R ML A JRE 14pm, % HE e (634057 &
PEATERAE KGN RGC 2

1.2.4 REEEN KR AMIE GAP-43 1 SYN Rix
PBS & 3% YE % 3 WK, B IK Smin, 10% 111 3 117 +0. 3%
Triton—100 = {&IF & 2h, YI A —¥H1 ( GAP-43,1:600;
SYN,1:800) ,4CH & H IR, PBS % UER 3 Ik, Bk
10min, {E N2 E AR LB 90, EIRB LR & T 4h,
PBS fE¥ PR 3 IR, B UK 10min, HLo8 Y3 703, 5
TS TR WKL I GAP—43 Fll SYN FHE G 8,45 35 | )

FHOE% B AT o #T
1.2.5 Western blot #: & X R M ARZ GAP-43 #1 SYN %
K RRLHEL 6 HORE, TR BRI BOSUMIIRER , At o isiis T~
Ay S IRLE 200 44 B i A B 1S4 R, VK BT IR R
VK E## 30min J& 4°C 250 AL 12 000r/min, 25min, B 1,
BCA BN MR FEIEHIRE, —20°CARAE 45, SR PO B i 5
JEHL K A3 B, F 5% A PVDF J5,1% BSA ZiREH] 2h, —$i
(/NEFLAR B GAP-43,1:20000 ; # i K B SYN, 1:10000;
/BT R B B=Tubulin, 1:2500) ,4°C K L5814 . —Hi
(HRP Fric A Lt E50 /N R 1eG Rl 22505 16, 1:5000) |, %
MRFEIR 2h, ECL 57 & 1 5, UL B—Tubulin 24 I Xt B8 £
M GAP-43 fil SYN & FIAIX} Fik i,
GEit2f oM  ANBFSE R F SPSS 17. 0 e itk ik 47 52
a5 o0 TR B R T B bR i 22 (x x5 ) 2o 64T
PN ZR 5 2550 0T, 7 25 55 B8 R FH SNK —q A6 59 1547 20 [ 7Y
PP L3, )7 228550 A Games—Howell ¥, P < 0.05
REFAGIEE L,
2R
21 EHAXREREMMAETH =4 KREA 20k 5R
BZEAM I (F=0.176,P>0.05) Fll s Z 8] A 1L ( F =
2.60,P>0.05) , M SR LA it 22 25, 3mo J5, =41
ZIAM G R i (F=34.92,P<0.01) | IfiLBE ( F=298. 64,
P<0.01), BABI BA G il 2m 25, S5, bR
a2l B RU486 TR YT 2H R UM ot i BH B B AIK ( P<0. 01) , I
W1 >16. Tmmol/L( P<0.01) , 1B J ik 41 S RU486 1877
2l 2 AR i i | MBS DL B 22 5 (P>0.05,% 1),
2.2 HFHEKXRIMFE GC KFERMER XA BERmA
S RU486 J6IT A ML GC WREE 435128 7.51+0. 07 ,12. 43+
0.29 .12.30+0. 10ng/mL, —#Z[H] [, Bk B gt
2 (F=741.34,P<0.01) . 5 X5 BZLAH LE, 4 PR 9 2 A
RU486 @Y7 ALIMTE GC W& BE B 35 ( P<0. 01) , i JR 9
ZH 1 RU486 IRYT AL Z MR WL B 4e 2425 5 (P >0.05) ,
2.3 GC X #ERMARMMIE RGC ZEREM MK
HE Qe zs 0 m X RRZ BEPRILLFT RU486 79741 RGC %
BEAr WA 1429. 67 £28. 01/mm* . 750. 00 +37. 99/mm’ .
1270. 33+35.53/mm” , = Z 8] FL 8, MR B Gi itk 22
S (F=325.85,P<0.01), XIE4] RGC & ¥ )ZHES LA
SR, BRI RGC HEFIZERL TR AR | e % JE 2 %%
JEFEAR (P<0.01) . S5HERG LA HE , RU486 1477 41 RGC
W BN (P<0.01,K 1),
2.4 GC x#ERF X R M MR GAP-43 #1 SYN FRiZHF
M GAP-43 i Y2 R /R, GAP-43 16 XF I 4 3%
IETFIAIRZ | (B 78 85 PRI 2 A RU486 477 20 1Y 15 41 iR
FEWA L, CBEENEE R BN, S HZ A, A
R BA G 2R 25 5 (F=643117.28,P<0.01) , H ool JR 95
ZH TR ZE  {EAIR T RU486 Y47 4H (¥ P<0.01) ., SYN
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E1 #MEE HE 8 (x400)

AN HBAH B BHIRNG 2 ; C. RU486 JAYT4H (%78 RGC 4jiD) .

2 BRI SYN(LRE)F1 GAP-43 (L&) EMMARHRIE (S K RPAMERIZE, x400) Al A2 X B4
B1 B2 : WEIRJEH ;C1 ,C2: RU486 RYT4H ; GCL: M4 15 4 ffl 2 ; IPL . W MIRJZ ; OPL: AP AIRZ .

*2 FLHKXRUMPEREZ DL Western blot #:ifll 45 R (x£8,n=10)

5 GBE I B E FEXT G2 BEH (% )

GAP-43 SYN GAP-43 SYN

Xf B ZH 81.12+ 0.08 231.41+10.68 7.44% 0.65 30.98+ 0.09

W R 2 152.37 = 0.01"  135.80 + 4.17" 12.42 +0.11"  22.29 +0.29"

RU486 JR¥7 4 224.31 +0.24"  186.21 = 1.11° 21.75 £ 0.05"  27.66 = 0.08*

. "P<0.01 vs RHRL ;' P<0. 01 vs BRI o

FERIKT N ARZ AR Z , D6 % B A8 43 45 1
N, HZ AL, SR B A G2 R (F=155.29, P<
0.01) , Hor RU486 T 97 41 T8 /R 4, (B F X i 41
(¥ P<0.01,%2,K2),
2.5 Western blot #& il % A K R #L M & GAP-43 #1 SYN
RiE  GAP-43 KL R R, =4l Z AL, SR A 5
P25 % (F=1077.56,P<0.01) ., X} BEZ0 GAP-43 {3
I BER A IR £ (P<0.01) , 1 RU486 1477 4H 1. & 4
Z (P <0.01) ;SYN fgs iR @R, =42 A, Bk EA
Giiter a5 (F=1732.36,P<0.01) . [A) %} HEZH HLd, B R i
ZHAL RO SYN 263k B Z /0 (P<0.01) | A4 bR 4 L85,
RU486 VAT 4 SYN FikHH I & (P<0.01,% 2,8 3)
3 iTig

WE DRI B SR —Fh BRI T , 4Bk 0 1 PR A
F NBCB M 2013 4ERY 2.8 234N F 2035 4E19 5.9 12",
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38kDa

S s | SYN

43kDa GAP-43

55kDa B-Tubulin

A B C
B 3 Western blot # il GAP-43 1 SYN EA M RE =
AR B BEIRIG AL ; C . RU486 JAIT 4.,

DR &R 5 2 AU R B 20% ~40% , Hivd 8% HEL
P S3Es = d R R AR T R PR B & R
HR s 22578 AT W RGC $44%5 R T K B Bl P A5 45 5 B
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M, RGC ST B 22 (40 S, RGC 14 1.4 15 & 7E DR
MEEREF BRI NET,

PR, 28 6C AT LR BE TR K L 2R
A8 GC A B D AFUBE PR B, HPA b R80T B
GC XF HPA il £ SO A3 1 U PERE AR, 3 GC A A v
T GO S B S B IR B R E 22— IR R B9 &
B, GC A 7 1 I s M v B K i 8O By B
I T i S R AR ST R B, KR
FIEAEH GC Rl X0 7= A B A Y (DB SR IR
BF,GC KT, XoF 10 0 JIE e 28 50 B 52 M SV FH AN 52
2V, RU486 S GC MYZEF PRI, e sl il GC 532
W g & T 6 GC AR . ASHIESE & B, 15 I s R
AF, M GC VB B3N, RGC HEFI L, A A M
W, 2% BE A, A DL TR AT T, RGC %% B 1) A AIK— 7 Thi ]
il P T Bt 2 i s A U R A SE K B IR AR B X RGC
HAMEER, 7 —Jrm e fe 2 i T Mg b GC W i Tt
X RGC M EEVERT . iR ] RU486 AbFH S, RGC %
JE R HE PR AL A FIrsg i, 3R 45410 GC AR FIXT RGC HAA
—E AT,

GAP-43 & Mg HE A, fh & oo fife Rk 55
B, R aonE K E B ES TAREY”  RINES
RGC Z 5, GAP—-43 ki | Hnl #54% 284 224",
LR GAP-43 A B T2 i & ooi& &, B 4 28 4=
KM OARHRGE R IR, BE PR BT GAP-43 ANAXAE N IR E
FEIRH | R) A 40 M 2 Y Rk e s R T A A X AT S
RGC XHR 5 [, i RGC FRA4TF T 3, [RIFF RGC
WA BTN, B R T GC RYVE IS RU486 ¥4 77 4
GAP-43 B H PR AL B W3 . PR, 3] GC o AT
REA Al T2 ociz A& 08> RGCBET4H |

SYN JEZ& il R R4 1 e IR 1, 2 5 = il 2
IR 2380 IO 4 T2 B RIRE R, 1 Sk 8 il I b 7, 912
IO FH T4 22 e 03 5 2 il T B PR A AR IR K R
W s 22 e 2 (A B B 2 R S B 2R, L IR0 P DACKR 2
FIAN AR JZ 2 5 fih 29 42 (14 [X 38, 5 fioh ) 55 A 2 ik /N9
JEAR B 19 (4 B A, B T2 A8 A AR Ak 24 AT 52 i 1
EIIRE R IR 2 fih 2R AR PRI A T 5 | R 2 fh ) R
WIR AL, UE S8 SYN &b EHLHIAE " . A
SR IUBE R I AR 2 SYN F6 ik 5 /0, Hy e e hr ¢
flZE A AT RERE IR, SR MR Z R i K Bk, X 4RR
SYN $i s/ T e Je 30 DR MR i E & |
ML GC BYEHG RU486 TRIT4L SYN i s oM Fr s 2H
BT, X8R GC TRES S THERISIRAS T 2 il i 48
Ak, T 2 B0 AR Ab 5 b 2 e 03 s A B DI AR G

Zi EPTA  #550 GC RYFETRE 1M GAP-43 Al SYN 1
PR A BRI JBE ) 38 2 i RGC A28 Y #3241
RGC B, (AR IE W 25 DI RE X 3278 1B B B R
KINTH R AT RES 5 1 Wl PR 0L 000 S0 78 1) 4 A e {EL
GC AEFIMLHI B, HA5HT GC /Y[R I AT BE 2 S BN 3
BERZETL, U RU486 TEMEIRIAIRAS T RERS -4 RGC 1Y
HARBLHIA Fr it — R0
S 3k
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