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Abstract

¢ AIM: To study the function and mechanism of the NgR-
Rhoa- Rock signal pathways which exists in the retinal
ganglion cells apoptosis in diabetes mellitus (DM) rats.

e METHODS: Some healthy SD rats were operated by
means of single intraperitoneal injection of 1%
streptozotocin based on the standard of 50mg/kg wight,
after that the blood sugar value was greater than
16. 7mmol/L as DM model, then randomly divided into 3
groups, each group was 10 rats. In addition to take 10
healthy SD rats as control group. Four groups of rats
were bilaterally eyeball intravitreal injection in turn with
NgR-siRNA virus 10uL (siRNA group), NgR-siRNA virus
diluted 10uL ( DM group), NgR-siRNA virus- negative -
control solution 10uL (siRNA blank group), NgR-siRNA
virus diluted 10uL ( normal control group), and fed
normally. During that time, some life indexes like blood
glucose, body mass, etc. were measured and recorded.
After 12wk, the expression of NgR and Rhoa, HE staining,
and TUNNEL staining were detected by Western blot
analysis.
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e RESULTS:. Western blot analysis;: compared with
normal control group, the expression of NgR and Rhoa in
DM group and siRNA blank group increased significantly
(P<0.01), while siRNA group was no significant change
(P>0.05); compared with DM group and siRNA blank
group, the expression of those proteins significantly
lowered in siRNA group. HE staining: compared with
normal control group, some extent ganglion cells
arranged disorder, irregular shape, spacing not
consistent were all found in three groups of model rats;
compared with DM group and siRNA blank group, there
was some improvement in siRNA group of ganglion cells
about the order and shape size. TUNEL staining:
compared with normal control group, there were retinal
ganglion cells apoptosis in all of three groups of model
rats. Compared with DM group and siRNA blank group,
the number of retinal ganglion cells apoptotic cells was
less, and the shape of cells had improved significantly in
siRNA group.

¢ CONCLUSION: In the DM phase, the expression of NgR
and Rhoa were up -regulation, the condition of diabetic
retinal ganglion cell apoptosis was improved after that the
NgR-Rhoa-Rock signal pathways had been inhibited.
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B®: B5T NgR-Rhoa-Rock =51 B TR R IR ( diabetes
mellitus , DM ) K BRI B 25755 4 e 0 0 rb B4R FH AL
ik AERE SD KR, L 50mg/ kg 14T 2 B IS I 0 5 1%
B RAZE R R B D7 YA AR B DL K T 16. Tmmol/L 22 4
BEPRIR B SR JEREML A B 3 4, B4 10 K, HHEC10 B
fat 5 SD R BAEXS BRZH . FRARURRT 4 2H K R A7 XU R 35k
PEISARIE TE ST NgR /N T30 3 10pL (siRNA 41) NgR
INF P FF BT 10wl (DM 2H) (NgR /N T340 5 B 1
X PE 10l (siRNA 25 F14)  NgR /)T 3 9% 75 i Bf T
10 L (IEH X REZE ) | TR MR, S R)0 i b A 5T 2 45—
Sorb A AR R AT LA I IR R, 12wk S, AT R0 MR
Western blot 1 NgR .Rhoa BYk  HE Jeff TUNEL 4ff,
B . Western K . 5 1E % X B ZHAH b, DM 2H 11 siRNA
25 FHALH NgR Rhoa FiE B B (P<0.01) 1 siRNA
HICH B AR (P>0.05) ;5 DM 41 H1 siRNA 75 HAL A LE,
siRNA # NgR Rhoa ik B 2 T i, HE Y. 5 1E % Xt
HEZHAH B, = AR BRI A AS [ B 1 2 i HE B 2581
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DAFL A FE AR —30; 5 DM ZH A siRNA 25 (4 A L,
siIRNA ZH 15 4t i 76 HEZU T SR K/ — 8 12 Bk
. TUNEL Y@, 5155 6 B4 A b, = 2B L4 A 1
M1, 5 DM 41AI siRNA 25 4140 H , siRNA 41 T
YA D A AN A B G

Z5i8 . DM A K AL I NgR  Rhoa 3k E I, 1] NgR-
Rhoa—Rock A DL 2AC 4 BRI 408 X Ao 25 241 Bt i) R 1
SEERIR) L PRI ; L AR 2215 Y ; Rhoa—Rock 3 i ; 5 1T
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FE PR G A ) G 2% ( diabetic retinopathy , DR J& it A
B UL I PR I RORE 22— o A DR IR 22 40 ( retinal
ganglion cell,RGC ) J2& ME — Y #0L5 Hin 1 40 g, RGC 4 1 )2
DR A 7 0aR f9 BN R 23R AT A R A B
NeAH A 5 2K NgR (Nogo Receptor) 454, 2 81 FiiF
i Rhoa-Rock {5518 , /EH THLsh B A B2 R 50, 3 W
YUY A5 b A W 2R AT R P A Al s A 040 R A 22
A S B 480 FH 4% IR 2477 78 £ ( streptozotocin , STZ ) 7 # IR
Ja A BRRBETRY ) 36 3 A P 3 B siNgR il NgR 3Rk, T4k
NgR—-Rhoa—Rock {5 5 # X RGC BYFZ W, LI TT Rhoa—
Rock 18 [ 76 40 R0 50 2815 40 B 0 1= p VR T, iR dr DR
PR R T
1 #RF T &
1.1 &L R SD KR 40 H, R 200 ~250g( 1L
TSRS ORI | siNgR 1890 TR W (i
FHHAEY AT ), Rhoa HL & (Abcam A #] ), 5 IR {4 7 28
( Abcam 43%%) , TUNEL X5 & (R 2t 9l 3 4:49) .
1.2 7
1.2.1 5286434 SD K FL A 50mg/ kg 1R i 2 PR YK IS s 12
S 19 4EBRAAE TR K, 720 S 0 2 Dk BE ML I 6% > 16. 7mmol /L
Bk DM AT AR ZH 3 41 XFARZH 1 4 (n=10 H/41) .
A H-TEH SR ;B 41-DM 41 ;C 2H-siRNA 25 (14 ;D 41 -
siRNA 41, IF 3 B M 890 5% & 4 KRB fnds b, 1) 97
12wk J&  BUbE VDR R4 745 ORI
1.2.2 AEYIEHIE 12wk T, Ll 10% /K-GE0 (0. 3mL/100g)
I T SRR, 15, LA 4% 22 38 W B VR R0 A7 0 I 37
B SUM R BR 12 7E 4% 2R PR 240 76 S T
BUB A SRR B IARLE AkeniR e 2 B SR 12h,
K PET R K B R A VTR, R Tpm,
1.2.3 HE 8  60°CHIRFEE H 1h, Y] BLoE ik, 75
AAEZ YL Smin, H F /K W ¥E 3min, 1% Eh R L BE 04k 3 ~
5s, B 3K Yk 30min, =78 K ¥k 3 WK, 3min/ IR, PHELIR
YL Tmin, =78/K 3 WK, 3min/ K, B B L BEL K, — K%
I A et R, g
1.2.4 Western—blot #iUl Rhoa %#H %)+ FEHLECE 4
FURER, T S F R 25, Be vk b 3% B 3R | T 5 0 1 R 1)
A N W NS = A/ s R i R D) [| NS T D
10000 #%/min, 80> 15min, FHF WA fh B - W 217 e
KA B GRS % pH Jy 8.3 ~ 8.4 MBS TSR 4T 4 2
S E IR A 60min , KUK AN A —$T (F-HT B Rhoa ) 4°C
W R, ARG A Bt (R I A AL Y il A e 1 S bt

N .

Rhoa I N I ——

P -actin |—— TR R A—
IEEXERLE DM 2B siRNA 28 siRNA = 4R
E1 F|ARXKIE SIEH4IHL, DM 4 siRNA 25 HAEH %
SKHA S 3R 5 DM 40 siRNA 25 4 AH HE, siRNA 4 NeR &
1 Rhoa 8 [R5 B B T4,

IgG, YRR B JE 2 1:1000) 37°C I & 120min, TTBS 7
3Pk 3 WK, 15Smin/ WK, e Jm =280k dk— ik, e
UK -38
1.2.5 TUNEL &8  60°C fHIEA % A 40min B U] 5 /LR
AZHZE T, 1T, 4% 10min; PBS ¥k Smin/ TR x3 ¥, H
TC SR A SURT 7E My B B 5 T 1 38 1 T, 1R 2T 1min,
RUH RO EC ; U0 i A B, 23T AL P Smin; PBS #5
S5min/IK x3 K ; Bt il Proteinase K TAEW, B A BIfic , 37°C
SR 30min; PBS W% Smin/¥R x 3 ¥ ; K5 B EC 09 0% B WK
DNase J#INZEYI A F,37°CH% & 90min, PBS #1¥E 5min/ K x
3G IMAPUAIEE 30mim, PEG, B TAEW, 26, B h
GEAT2E 0T 45 TR B AR 25 (ks ) R, R
FH SPSS 18. 0 #F4T 5K 2 J5 22 530471, R FH LSD—¢ 6 55 75 7
FL,P<0.05 AEFAGITFE X,

245K
2.1 & AKAE
2.1 1 — R IEH G IR ZH R B R A TE RS

RAS BAF TG SG BRSO fURR , B & i, s, MR
Ak, HE=4d REHEMEYEF WEHFZIR 28 . £
bR i HLREE R R R, 55 0k BE 2 AR A Y BRAE A S [ 2
B BRS AR 2R BE 15 sl X AR A BRI RURE T R, B
KB R B 500 R A, AN R R T 4
YR 5 U AE B R &2 SRR R

2 1.2 KREMMIE UL KRR E2Z RIS
EE X (P>0.05) 5 B4R T, R ZH (A I F 0 K 21, B &
Wit R AT TR AT 5 1 2R UM R I B B8 (3R 1)
STZ 5% 3d J5 ,3 A5 7 20 KBRS 17 W e o T 1E 6 41
(P<0.01) ;355 1wk W} MBELESE [ T35S 8wk I, IfiLKE
KB, SIERAMLEL, 2R BA 5% L (P<
0.01) , M 12wk J5 ALK KF-5 8wk B AH B, JCHH
ZR(EK2),

2.2 Western #ill#1 M B NgR #1 Rhoa &3i& i B3k
FEEFR AR, 5 X B4 A e, DM (B R 9% ) 4.
siRNA 25 (L8 A B B (P<0.01) , 7 S8 /Y
SIRNA £ 35 JC I W A8 4k (P <0.05) . 1 5 1 51 75 1Y
siRNA ZHAH L, siRNA 25 20 8 3Rk iR i (P<0. 01,
K1),

2.3 HE & HE Y& 7R PU 4l A R IS 22777 41 i
TR BB . 1E 5 2H I RO o) J5E i 229 200 JH T 25 R0 %2
JER A BT HEZN A T /IR, TR] R A — B 5 1 R 4 KR
A, DM R PRI ) 2K BRUFT siRNA 25 14K fE4 H B —
JERRFE R AR A — B> HEP T R EE AN 45
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®1 DAXRERERFRL (n=10,X%S,g)

215 ziasailf #3)E 3d FESIE 1wk PFIE 4wk 25 8wk
IEHO B 248.2+8. 54 254.1+3.26 259.9+8.16 325.1+9.89 397.6+11.48
DM 4 252.4+7.56 249+6. 64 241+8.13" 217.3+10.69" 200.2+3. 44"
siRNA 25 141 246.8+7.23 241.5+5.69 226+4.12" 203.9+5.21" 190.5+9. 12"
siRNA 4 242.6+8.22 238+6.24 230.16.36" 215.2+4.26" 194.8+4. 88"
"P<0.01 vs IEHXTHRA

F2 MAXRMmMEER (x%8,n=10, mmol/L)
215 ziasailf HES3d A S 4wk %S5 8wk BRI 12wk
1EH X RR A 3.5+0.5 3.820.7 5.8+0.6 5.1+0.9 4.9+0.4
DM 4 3.2+0.8 26.6+2.9" 28.6+1.9" 29.3+1.6" 28.8+1.4¢
siRNA 25 H4] 3.9+0.2 19.5+2.1" 25.9x1.2" 25.4+1.7¢ 26.2+2.1°
siRNA 4 4.4+0.5 22.5£1.7" 26.8+2.0" 27.42.2° 27.0+2.9¢

"P<0.01,"P<0.01 vs TFH X IR .

. - L T e B sl R
2 M HE LB (x400) A iF 3L H k451 LRSS AN - NI 1 | B | IR B - W SR L, Sk
566 Ay DI A0 513 AR LIV 245 A0 KR B> HE ML) AL B T 5 C. sIRNA 2 1141 7 Sk 5 160y 0 0
5« 5 0 LA e P BER 25°45 AR > HES1)JE B0 B B 7 . 5 W PR AR L MK HE BT 28 400 o
HAT— AT s D siRINA 2L, S 38 10 0 0B 2000« 5 19 LA L, 90 0 A 2545 A0 0 o, 40 1) 500 40 ) A —
5,15 SIRNA 25 F14UH He  ANMLECRAT R AR 7 (TR EE T e, B ISR 5 o e M R 245 A ML 5 2 G

' ¢ TS -3 74 i
3 MHAXBRUMMET A TUNEL 221 (x400) A IEH X IR, 00 090 J55 200 % 25 000, 55 3k i 7 Ay 1 8 10 400 P90 45 400 e, G
JAT-H L, B:DM 21, A0 ST 240 BT A5 N D) 5 St i HEB A KI5 S BT S 8 T A 400 IO B85 240 ., 240 e o 0 900 e ) S
TR ; C.siRNA 25 2L, W0 I BT 4t T A5 AN 00, 250 i b iz HE AN RIS JT 7 Ay 4080 T o 00 ) 63 24 6, 40 1 0L 90 T f B
BAHE ;D siRAN 2 A0 050 5775 20 M I AR, HES RN 3 B — 2, 85 3% s S 0 IR A, siRINA. ZH 10 o0 587 200 i ot 3 oK s L 1
HYARFAE

' M.

55 H B WA B FE , siRNA 20k BRUA0 IR0 s e 25 71 441 i
B — 2 R BE (38, I 54 i HE 51 T8 R /Y 15 DA B
2 /R NgR-Rhoa-Rock 3 [ ) 2 35 ] DL ok 38 4 TR
3 K AR D) 4o 24 T 0 T 2 22 AR AE (TR 2)

2.4 TUNEL #f TUNEL 412U BoR , 1FE 5 X If
20 R BRI S A0 e, TR S R, AN i A HESI A —
5,1 HB AT 40 59 U8 T AR AT, 40 % 3 B 524, DM
ZH AT SiRNA 25 2 K RO IO By 20 it 5 i a2 B AR HR
e 27115 95 N kB2 R S R e S T2 AR A A 7N
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EAEANMEIE T R IEPE AR A, 1T siRNA 25 siRNA %5 [
L, AR A AT S sE d  HES S — i it
FF OF HAR B T I SR IE (B 3)
3itig

AL R 40 2 4 240 L2 — A AL B o 4, L o
A2 0 EE2H B4, RGC 545 T, 45 K ol 738 K o
AEVRE SE A 2 40 05 s BE A D) L 7E DR B ati ,
T AL IR0 554 28 0 RS S A0 B, 25 A AN g R e A= T A
SRR ERAR AR DT T R W R AL
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Rhoa-rock 571} H1 Rhoa ,rock FJUEREE 1 2 B
(myosin phosphatase, MP) =S¢/ F 21 hL, Rhoa J&/)N
G F G HEARGHMA, S 5H BN EREE MENiE
by B SR URESEDIRE, Rho 5 5 B BUE 2 5P & R 50
S fb E NI . Rock J& T+ 22/ 95 2 IR A 1 e 2 T 1
B, HATDIRE IS 2 1 Rhoa T UFRLNL 73 F, 3F H /& Rhoa
TlFRets 2 5 R PR N B E W55 51, 1 H Rock
TESS G BB 5 ) DLIFs i 2 Bl 52 40 i [l 4, 40 1
Rock FJ LAFE Ik MAG . Nogo #1158 SRR IR YEE IR i 37
57K SE B4 Rhoa 7] A3 i Rhoa—Rock 38 [, 52 W0 I 45 S W
JUVER B Aot BE W iy R RN 3G A= 3 RS S AT S, R A Y A
THRE ™ A= 5200, 00 EOHE R Y 148 0T &0 5 173l 44 Rhoa
HAM IR C3 He o Bl , il LLBH W Rhoa, BE JIT 5 AL 4 28 Bl 2%
HIAFIE RE I AR RE ) o ARSI H] DM R BUREAY | %)
T Rhoa-Rock 5518 X} RGC BY/E A MIZE W, 45 1 W
/R, Bfi% DM SR FEUEE , Rhoa AY ARSI, RGCs AR5 N
i, M FJiFBH B NgR — Rhoa—Rock 15 5 18 #% )5 , Rhoa fY 2
kD  RGCs #7108 . DR M 45405 )5, Hh B0 i i
2 D GBI AR AL T MR A P A A B U 7 AR B B
PSR R RE A IR Bl R AR L X R R AR P R Y
W5y F AT, E B Nogo, B8 B A &M 2 4 ( myelin
associated glycoprotein, MAG) | 20> i i 41 At & 5 0¥ &5
(oligodendrocyte myelin glycoprotein, OMgp) 4§, ‘& {138 i
HAL[H] 57 A& NgR B BUZ IR AR Gead — R4 5 %
iz, J3 3 NgR T lif Rhoa N H il EEL W FE S 70 ¥
Rock ", 5 2 ILER A5 11 92 il ol 922 £ A0 26 9%, 52 1) 440 L 1%
Wi RGBS AE R TS A AR AT R, TR LB A
T2z B AR A, TS AR R HE B B, il 2 5 1] HE B AT
el g ,NaR—Rhoa—Rock 3 74 bR A0 X s A8
A LA R 28453403 22 [, kg - A A ok 4 P RS A T
5 PR EAE

AR S E S 7% S M RS L 0 FEE 8 o P o 2 AR
LS5, UM NgR—Rhoa—Rock i} AT, 5611 1 B
PR 2T AR T AR B DAk 25 R A, DA i 4R
AN BT AL T AT I S R R R, SR
LR AR T IE B 41 DM B ZH Rhoa 19355 RGC A
T Z B K F . DM & A K I, NgR  Rhoa 3k {1
K, Rhoa 34 i1, RGC # T-J il 301 il |- 3% RGR L2 T ¥l

Rhoa—Rock MYELHE G, RGC JHT-I /D, H vl AT, E
Wi NgR B9 L H R % Rhoa 155 A 3 16 Bl BELT 5 9 19
A 22 A I ) R T 2 (AT AR AR VTR &R

H G AT , I AR A PAR R — DI R A BT
Ik ZIRE bk A S AR IO Ui A 40 o PR B 4 o A AT
SSRGS R A5 e e 1) P 2R i A —
S ol A B ) £ K B 6 R A o S R
RO S50 e 22 A 48 2 2 e AR S kA, B
I, SREERINE 2 T B LA A TEUE NgR Z 44
AR 5 256 NegR S 5 2 B iR e H B Tl
I 2 5 B B A RO NgR —Rhoa-Rock 8 ) s
WA T HA T I 5314 | AR LAS AL 5 2273 4 i
ARBISERITT 1), Sl R ITBTT T Bl PR s 400 0 J s 22 4 A3t
T A S B R A
SE 3k
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