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M OE:BH R REMN R R KRR B TR A FE 60 RR AN A 3B (n=20)  #F A (n—
20) R AIEFHE(n=20),42% 14 d ERKABAREFHEFILHE £ &), KA ELISA,Western blot, PT-PCR # ] & 48
XEFFAE —RARASBHEGANOS) A K 8t — B RSB (eNOS) A 2R — AR ASH(NOSHKF R RAG EZ7F., &R
HE 26 4R 2T RAMETF AL B RRALER, KR AAMBEL L EMA BHEAK AP E2 T @I 5. KEWRE T R4 IN-
OS K- 2 45T 48 fesm 40, 54 P& 20 nNOS K -F 8 24K T 24 A 2853 41 eNOS K -F £ F R4t % & L (P>0.05), KAMET4A
55 08 kw28 b 3, INOS & & & 3K B AR (P<<0. 05) , 5 b AL b4 £+ 43t 5 & L (P>0.05), & AIE 77 48 K K iNOS mRNA
A A& T eNOS mRNA #= nNOS mRNA, £if K EM T AR E 4 & m K AL R BEA L 55 T, AF R &2 7T 4% ik 5 b by )
iINOS & 7% 1% .
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Treatment of aminoguanidine in retina of diabetic of rats with selective inhibits induced nitric oxide synthase’
Luo Dawei s Zou Haidong ,Liu Kun s Zheng Zhi » Sun Xiaodong , Xu Xun , Zhu Bijun®
(Department of Ophthalmology sthe First Af filiated Hospital of Shanghai Jiaotong University . Shanghai 200080 ,China)
Abstract: Objective To investigate the treatment and mechanism of aminoguanidine in retina of diabetic of rats. Methods To-
tal 60 rats were divided into control group(n=20) ,diabetic group(n=20) and aminoguanidine treatment group(n=20) which would
be treated by aminoguanidine for 14 days. Then the eye tissue of rats were took after 14 days administration for pathological obser-
vation(HE staining) ,and the induced nitric oxide synthase(iNOS) ,endothelial nitric oxide synthase(eNOS) ,nerve type of nitric ox-
ide synthase(nNOS) level and the expression of differences content and expression were investigated by ELISA, Western blot and
PT-PCR. Results

group were increased and significant(P<C0. 05) compared rats in diabetic group. The iNOS content and expression of rats in amin-

HE staining showed that retinal tissue defects decreased and neuronal cells of rats in aminoguanidine treatment

oguanidine treatment group were lower than diabetic group by ELISA, Western blot and PT-PCR, it was significantly difference

(P<C0.05) and without significant difference between the normal group and diabetic group (P>>0. 05). Compared with diabetes

group,iNOS,eNOS,nNOS protein expression in the rat retina in aminoguanidine treatment group were reduced ( P<C0.05), and

without significant difference between the normal group and aminoguanidine treatment group(P>>0. 05). The iNOS mRNA expres-

sion was lower than that of eNOS mRNA and nNOS mRNA in aminoguanidine treatment group. Conclusion Aminoguanidine can

improve retinal tissue of diabetic rats with lesions,the pathways may be selectively inhibit inducible nitric oxide synthase activity of iNOS,
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(diabetes mellitus, DM) 55 W, 5™ 5 19 7 & IE 2 — 102 A
NS AE R EZE N, DR BB HLH E 4 WAk o &
PRI, HJCA R IR 07 s TR B R A T X SE 2 H i g
FEFEED, — SR (NO)E g — Pl E 2 0 1 5 736 1 4
55 DR B 20 0055 1) 2 08 B 565 L P B 200 M 9 A DG —
AALE G U (NOS) & NO & 35 P Hh i 3¢ 5 i . 7T B0 S
NO 7£ DR i fE AL . LA — 26 NOS 4 il 5], 7] Lk
ikl NOS f97E ¥, % DR %5 BA — & IR 97 FORD  HE IAE
FH AR B AL A B L Bt L A R R YA Y7 DR A AL 7T LA
5 31 PR T2 0 8 IR T 250 B — 2 148 AR .

1 #REFE

L1 BRE (DSER Y. R Wistar K RIE 60 H, 1k
Bitt 180~200 g, tZ B B S8 3 9y oS24, 5 HHIE

x EEDH . LWT A RREIE A I H (13ZR1433200) ;1 i 7 IR JE i 5 5 52 56 % F A 83 42 98 Bh 30T H (07Z22911)

RILA977 =) IR B, A5 L o 32 B2 IS0 PR3 10 199 5055 22 7 1) F 5

CL BB 50%~60%) 3R, B B KK, (2) 257 5104
AN CAG., Sigma) 5 B3I R CH N T 20 A A0 245D 5 4 Ik A
B # (STZ, Alexi) ; DMEM, i 3 B NOSGINOS) | P J& 41 Jifs 5
NOS(eNOS) , # £ 7 NOS(nNOS)ELISA i 7| & W [ 2 = K ;
AR BORR & (312 R ,INOS,eNOS . nNOS i {£ , £ i i
Zhi L B Bractin HUARI B LR R A2 £ 6, F AR CO, K
#0065 WA BEAR I SRAMOGEETE  E O L.

1.2 Fik

1.2.1 Zh¥ir e KaERE K 60 HIR B 43 Ml JR v 20 2 K
RITALRIT R AL, B4l 20 Ko S SE WA 7 A1 RURE DR 9% 41 K B
i STZ il & W IR R B . # 50 me/kg FREL STZ % F pH
A4 AT FT R R M % iR X AR B 12 h (R R AT
[ o STZ $E M8 VE SIS 24~48 h BUR MU0 MW . 3 4 B3
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B« WK F 16. 65 mmol/L, Xf B4l 20 X
TR A7 15 TR -7 468 TR M 2 P
1.2.2 g5k ASEMGAYT AR R REEE 425 Z 5800
100 mg/ kg, Bl JRA 41 A X BR AL KRR T S5 & 0 AR FLER K E
HEWEE 42 14 d )5, AL FE K BUIRCH SUIR IR 2R, 2B 33 3k /K i
Yo, —HRF AN Z R PR E e WG HFRT 70% 2B,
AT HE Y46 5 — RAF T —80 Cyk4 f, i T Western
blot Al PT-PCR #: il . M AEZ W N HE 0.5 h 5T 4 C
VKAE PR L EE 2 RO F I LIS AR T 4 CuksEd . A
ELISA f il .
1.2.3 HE 30 Z 5 W [ @ 2 09 IR Bk bR A< ) 4 0 f 3
B R EE S pm, F A HE L6,
1.2.4 ELISA # Wl K Bl 3G iINOS,eNOS, nNOS 7k K B
L B S G B L VR 1 ] INOS, eNOS, nNOS i
1 8 3R A 4G I 35 P iINOS, eNOS . nNOS 7K -,
1.2.5 Western blot # Ul & B AL M JE A iNOS, eNOS, nNOS
FIEKE K R BUIR IR A R P B L BT 4 5 4 1 BT 4 WU
FHRIE .18 000 r/min B0 1 he & B W B € Rl 1T &
FITAE & . SR 8 ] SDS-PAGE H 3K 43 15, 55 % 2] 2F 4t i, ¢
Bl . 7EIVES # iNOS. eNOS, nNOS i & (1 = 500) fl B-actin
Prik (1 3000, TPBS S Pk fFE 8 —Hr (1 5 000), ECL & £,
BE .
1.2.6 PT-PCR il iNOS,eNOS,nNOS mRNA #ik ¥R
R E I Trizol P32 B0 RNALRJFI 2 ng RNA F ¥ 4%
SEIRF A A B cDNA, PCR 4" ##, " 1 4 % 50 C 2 min,
95 'C 10 min,95 C 15 5,60C 1 min,40 M4F¥ ¥, 95 C 15 s,
60 C 1 min,95 C15 s,60 C 15 s, £5% % SDS # {1 it 47
27 TR MR A AT, BIYF S eNOS LRI 5'-GGA
GAG ATC CAC CTC ACT GTA GC-3', Tl sl # 5'-CAC
ATA GGT CTT AGG G-3', 4 $# /= P BF 421 bp;nNOS |
214 5'-GTG GAG GTG CTG GAG GAG TTC-3', F 5
5'-CGG ATT CAT TCC TTT GTG TTG-3', ¥ i /=y K )i
374 bp;iNOS g8 # 5-CAA TAA CCT GAA GCC CGA
AGA C-3', T8I 5'-GTA ATC CTC AAC CTG CTC CTC
AC-3', B 7= M) K B 496 bp;practin FiES|H 5'-CCG TAA
AGA CCT CTA TGC CAA C-3', F#ig4 5'-ACT CAT CGT
ACT CCT GCT TGC T-3', ¥ #4 = WK B 227 bp,
1.3 Siil2e4b ¥ SR SPSSI8. 0 453 5% 14 i 47 B4 4 07 »
EEERRA s B8, ZHEAHBHERA Oneway
ANOVA 347 A58 K e «=0. 05, 22 REA 41 7] b % F 07 25
MDA P<<0.05 NZERAGITHE L.
2 & ES
2.1 3K 42: HE Yoo th4g Madke B
WA HE 4L 09 R BRI BE U0 R, 25 3 % 3, % B2 K R
LRG0, 58 B, Je BB N 5] AW A B HES Y 5T . b
PR 41 B BR 35 0y S P T A el b . R ITR YT 4 R
FRBR A A B] S, il 2 A B D TR R . WA 1

ASCREE 3 5 45 A

ﬁf.'ﬁéﬁ v HERIRLE SEAGETTE
A1 ZEMMPEY B HE $£ (< 100)

2.2 3AKREUMIEH NOS KV thd K45 R & 3, &AL K

2441

JRYT AL X R INOS 7K P 3 A% T 05 IR 41, X B 20 nNOS
K] AR T H A W 2, 3 20 eNOS /K % R T4 it 5 X
(P>0.05), &ILMIGIT 45 b5 IR % 41 th 38, INOS 1 £ 5
FEAR (P<C0.05) , 5 B4t 22 S G iT2¢ 5 L (P>>0.05),
W1,
*1 3AKRRMFF NOS 7k F L%
(z=£s,n=20,U/mgprot)

215 iNOS eNOS nNOS

BE IR A 0.393-40.092 0.26340.051 0.3134+0.031°
SAMIEIT4L 0.28540.063"  0.257420.066  0.2862-0. 043"
popiscl 0.276-+0.076 0.249-+0.058 0.216+0.074

@ P<C0. 05, 5 R IR AL L 45 5 > P<<0. 05, 5 % BR4L L4 .

2.3 34 KRR NOSHEHAEKXLLH Western blot 45 B IR,
Sof IR K BRI i R INOS L eNOS . nNOS 75 [ 2% 35 8% B IR
AR . AIEIUIG YT 4l INOS 19 8 (12235 U B 59 T B R
FRA(P=0.039), 5XBMALBEZRLEITEE X (P>
0.05), WL 2.3,

poy:l:| ﬁ%ﬁﬂ&i‘" FER LA

i “—. iNOS

2 SHEKBMMEEH NOSEARIELR

% i
06 I ~

05 u 3 ERLE

04 n REALATTAE
03 HERwA

02
01

eNOS nNOS NOS
B3 3HEHARMFEHR NOSEZEBRIELLLER

2.4 341 KH NOS mRNA Fiktbix PT-PCR & &R, &
FEAR AT LA AW 4 iINOS mRNA (4 5 % 35 . XF eNOS mRNA A
nNOS mRNA i 5 F k5 WA B 8, L3 2,

x2 £HAKXR NOS mRNA KAt 8 (z+5,2n=20)

215 iNOS mRNA eNOS mRNA nNOS mRNA
Tl PR 4L 1. 6840, 280 1.413+0. 250 1.553+0.130
FIMIAIFLH 1.16640. 1300 1.37840. 230 1.3994-0. 180
X AL 1.209+0. 210 1.105+0. 190 1.018+0. 210

*: P<C0. 05, S5 RIm 4l th e .

33 it

DR & —fi £ R R . £ 1 FT & 18 008 RO O K . ™ 5 fg
FEANLAE AR, DR 1R A Z B 2 Fh & 0 22 0 40 dn B
A L A0 A T A S R DR O 1Y I AR b e A
M A T 5 DR R E BB R B R
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B R AL R 22 518 8 1 HE Bl SR AL 4 ) (AGEs) 3 Jin . AGEs
AT LU il Be-12/Bax #9 LI REAR LA K& caspase3 [ 15 46, AT
FlEBmE FMBEETTY . i, & IE R —F NOS i
30 NOS BA7 2 i 3 il 45 F1 S 00 A SClk4RGE » 2036 IR
X DR BIG Y7 VE 540 NOS A 56 {5 J2 Ho A ) 15 il 2 75 B
A NOS .24 & £ 45 1] B 80 I A5 & & 2 — 28 i oF 5T HiE

gm—lo’

°

DR #8455 2 F0 9 15200 J A dole 353, ol 42055 4 g o 000
I AE AL D FIEE 400 %) e 3 335 o e 22 777 A0 B 50 2 T T AL Y L
M FELEEN . AT R 25D B )RR 2 i i
19 100 A 2 T AT T S 3 22, U T A BRI AT A B R
95 K B A AR X I3 L 7

NOS 43 iNOS.nNOS, eNOS 3 AT B2z ] 7 & Py
AR BIAS IR AP FH . T 9 % B DR R BROPE Y i INOS mR-
NA ZKF I G 42 125, iNOS  BH 4 41 it 450t o 35 48 22, FLBH o 40 i
FEAMAEAE INLY 08 R 0T, 78 15 % K R B L iNOS
G 8 L ULTE Y B B INL 9 Maller 400 5™ i it
1M S22k 22 R 90 R I 65 A A B ) R R IR A .
Al iINOS P=A: 3t 2 09 NO £ ] B Xt i 45 1 A 45 .
UE LA INOS 1Rkl BEXH A7 DR B —E sk R . A
TR AHENKT INOS By7KF Rz BA B EHMEIER.
HHAREEE.

AWFFEIESE T 2B Mn] DLk DR, HAE g2 5k B
HAMH INOS FH 6. W F RIS 5 ZAEH B R IRI7HEIRA
TR o AR B AL T K B AR 4 1R B L A I 5T RN O R BT LI IR T
DR 254 81— & 45 F1EA .

SE
(1]

Franklin SW, Rajan SE. An automated retinal imaging
method for the early diagnosis of diabetic retinopathy[ J].
Technol Health Care,2013,21(6) :557-569.

Oh E, Yoo TK,Park EC. Diabetic retinopathy risk predic-
tion for fundus examination using sparse learning:a cross-
sectional study[]J]. BMC Med Inform Decis Mak,2013,13
(1) .106-110.

FIW, T 8%, kR BEE: 55 MIAC 2 85 00 NMDA Sk BT I
PG 495 D8 B A R R 5 LD 0. o [ 245 B 2 3 4. 2013, 29
(5):670-674.

BT I IE . — S A A A I R R R A
W gt b e sk A FSE LT ). M ERE R % 44 4R, 2012, 27
(4):453-457.

IR EF. R E L. AL EAM SRS HERZE

(2]

(4]

(5]

L6]

L7]

[8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

FEREF204F7 A% 43455 198

PE 5 08 PR s AL 1) s [T ], [ B IR B 2% 7, 2010, 10
(11):2144-2146.

Noonan JE, Jenkins AJ, Ma JX, et al. An update on the
molecular actions of fenofibrate and its clinical effects on
diabetic retinopathy and other microvascular end points in
patients with diabetes[ J]. Diabetes, 2013,62(12): 3968-
3975.

M MR e, b oL 8L, 5. MM T4 STZ i 5 B IR
9o R B A0 R I s A b g A AL R LD ). BR R A 5
2009,27(6) :472-476.

Mishra A,Newman EA. Aminoguanidine reverses the loss
of functional hyperemia in a rat model of diabetic retinop-
athy[J]. Front Neuroenergetics,2012,10(3);10-15.

TR AR BT X . 5 R — Ak S T R R A AT
FEk LY. B 254 K. 2013,22(6) : 665-669.

PRES R B e b4, 26 RAF ST N LD A0 9 Bz B — SR AL R
B mRNA R YA LT b B 5250 W02 2% 8
2013,21(2) :481-483.

Shazly AH,Mahmoud AM, Darwish NS. Potential proph-
ylactic role of aminoguanidine in diabetic retinopathy and
nephropathy in experimental animals[]J]. Acta Pharm,
2009,59(1):67-73.

JEL S AR A, 2k AR A B R WE AR e R R R U R i
S LAR IR P9 INOS £ B 52 e [, [ B #E
Bl 5l K4 ,2012,32(2) :110-113.

Lopez-Costa JJ. Goldstein J. Saavedra JP. Neuronal and
macrophagic nitric oxide synthase isoforms distribution in
normal rat retina[ J]. Neurosci Lett, 1997,232(3):155-
158.

FETRE T W8 DR P 0 T 2 i ML F R L) ). KFE P B
25K 23R ,2013,29(1) 1 95-97.

Agroiya P, Philip R, Saran S, et al. Association of serum
lipids with diabetic retinopathy in type 2 diabetes[J]. In-
dian J Endocrinol Metab,2013,17 Suppl 1:S335-337.
Chen P,Ong RT, Tay WT,et al. A Study assessing the
association of glycated hemoglobin AIC(HbA1C) associ-
ated variants with HbA1C, chronic kidney disease and di-
abetic retinopathy in populations of asian ancestry[]J].

PLoS One,2013,8(11): e79767.

SRS H . 2014-02-22 &[] H 1 :2014-03-27)

(#2439 TO)

enolase: radioimmunoassay development[ J]. Tumour Bi-

ol,1984,5(2):127-139.

Yardan T, Cevik Y, Donderici O, et al. Elevated serum

S100B protein and neuron specific enolase levels in car-

bon monoxide poisoning[ J]. Am J Emerq Med, 2009, 27

(7).838-842.

[12] & 264e sk it ok A 4. 7E & H B 2 R A & o0 55 1
o975 T AL X 7L 00 4 0K ST B R 48 3 0 R LT DL o
AP 7% K ,2007,87(14) :975-977.

[13] Donato R,Sorci G,Riuzzi F.et al. S100B"s double life:in-

(11]

[14]

[15]

tracellular regulator and extracellular signal[ J]. Biochim
Biophys Acta,2009,1793(6) :1008-1022.

Rothermundt M, Peters M, Prehn JH, et al. S100B in
brain damage and neuro-degeneration [ J ]. Microsc Res
Tech,2003,60(6):614-632.

Sandhir R, Onyszchuk G, Berman NE. Exacerbated glial
response in the aged mouse hippocampus following con-
trolled cortical impact Injury[J]. Exp Neurol, 2008, 213
(2):372-380.

Wi B #7:2014-02-18 & [8] H 19 .2014-03-22)





