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Abstract

e AIM: To detect expression of N-methyl-D - aspartate
receptor - 1 - subunit ( NMDAR1) in visual cortex of
monocular deprivation rats during sensitive period and
compare with that of normal group, to explore the site of
NMDAR1 action in improving visual acuity and its
molecular mechanism.

e METHODS.: Sixty 14 - day - old healthy SD rats were
randomly divided into 4 groups including normal group,
monocular deprivation (MD) group, normal saline (NS)
group, levodopa (LD) group, 15 rats for each. All the
rats except those in the normal group were performed
monocular deprivation surgery to establish monocular
deprivation animal models and were raised in normal
sunlight to 45 - day - old. Rats in the MD group and
normal group were killed and then marked by
immunohistochemical and immune protein printing,
respectively. The expression of NMDART1 in visual cortex
of these two groups were measured by quantitative real
time PCR method. LD and NS groups were administered
with levodopa (40mg/kg) and normal saline for 28d. The
expression of NMDAR1 was examined with the same

method.

¢ RESULTS: NMDART1 expression in visual cortex of MD
group was lower than that in normal group. NMDAR1
expression in visual cortex of LD group was higher than
that in NS group.

e CONCLUSION: NMDAR1 is associated with the
plasticity of visual development. Levodopa may revert
the reduction of expression of NMDAR1 caused by
monocular deprivation. This mechanism may be related
with NMDAR1 capacity of improving visual function
whose site of action may lie in the parts of the visual
cortex.

e KEYWORDS:.: levodopa; N - methyl - D - aspartate
receptor; monocular deprivation
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ik EH 60 H 2 WA ERE SD K ERBENL S K 4 4, IEH
15 H, 554045 H AT B R a6 4% 4 ) 7 2R B 58 3 25
SRR AR 3 5 B HL 4 Sk B HR T i S 2F 4 (MD
), AEHE KA (NS A1), AligZ B4 (LD 4H) , B4 4%
15 H, B KRB ER BB XTI E 45 H
1% AbBE MD 41K EH AR, o S e A ik, S e
PEENE, SERFSE G5 B PCR By 77 122 46 T3 19 20 K B Jiz
Jiir NMDAR1 BYAMESL, LD A1 NS 417F 46 H i)
Iy T 20 e 46 B (40mg/kg ) AR BRER K BE B4k
28d, 43 BB R J7 PR A0 K7 BT NMDAR1 383
L5 . MD 4K B it NMDARI (%5 4 % mRNA #
BB T XS 4 5 LD 21 K B K2 3t NMDAR1 % 28 11
K mRNA FiE¥E T NS 4,

52 . NMDARI1 5584 & Wl ¥YEA &, A2 e £ M RE %
WG B # 28 5 2 19 NMDART 238 FRE. X —HL
Al e 5 HARE 0 oCE LT BE 1Y 1 I 5%, HAE FH 2 v] B
TEF R o,
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SIS DE R F B BT SR L 4 50 5 Y LR
BRI IE A 0 e, HIR S G A I o o 1 s AR
WGt RE AR A | TOHEMEE B LR
Sus i e k& BT M Ui O, KEFIT R
T, 5500 A AL ) v 4 SR B I A2 AR 9y i o HE 2 A
0, JLH 2 NMDAR] 2 %5 dEEAEME

A e 2o B R 2 B B — AR, B AR S8 A it — i Jo#
e Z B RIEER . 20825 T 8USI L B
W R, 2 EUE S JLAS I e A8 mT LA ik 555 40 AR 1) B2 ol
k] AT I BE . Gottlob 251 28 Sy % P 55 4 £
H VIR Z UV, 907 0 U ABUR R A AL IS s 3447 r
e, B, AL M E 4T 2 M Tl R B T 0
Ao R, AR AR A T AL 0 AT A, A BiF 5% 40038 3 XoF
PRI 5 R 25 KBS JiE &2 0 B 5 L% S NMDARI
AGHIBESY, R A2 Tié 22 ELI6R 9T 559 90 A4 43 BIL ] $ A1k — sk
AR S SRR
1 W77 E
1.1 B 2 JEE SD KEL 60 H, i b [ BE R K 2%
SRR AITFRSE . —P0: Rabbit anti—-NMDARI1 $i/4(1:50,
Abcam) , —HUAEYIREAMINFES TR 166 (1:200, FAZEH) .
1.2 7k
1.2 1 XK EERREEHNFHBERMEE LR
KEBEOLIT N 4 41 ER 415 B BRI 58 #2524 (MD
H)15 B, AR KA (NS ) 15 2 e L E 4 (LD
Z1)15 H, MD 41 NS 41 LD 4l KR40 F 45 14d i
RIS, 509/ L /K& SAME (3mL/kg ) I 13 5 BRI, B 2%
W 2% 8 Bl B % VRS 35, 85 L F IR 45 1. Omm 4b, B ¢
F IR NG B 2128, FH 6 -0 22 2% [a) Wr 4% & 35 1 A7 HR 16 24
2 ~3 & IR SE RZF S A BlO @A), b
TR, IE R AT bR £ 2 K B A3 T AE R A5
H RGBS ISR 2 45 Hilg,
1.2.2 TR EBMKENIEREFE IEWHM
MD KT 45 HIBITET S AR FE , 43 5 H G s 4l 21k |
SIS B PCR 8K [ 90988 B0 T2 B A R I 22 00 90 2 Jo
' NMDAR1 9% 111 J2 mRNA ik, LD 4151 NS 41Kk B
H 46 HIRHL, 7 32445 T AETiE 2 2 40mg/ kg AR AR A 34
EOKHEE 1 /d, kL 28d, Wik AbSE AR B, 23 51 H
B LUk SR RE B PCR R A B H ARG
2= AR E2 5 NMDART 975 11 M mRNA 2635,
1.2.3 REAL UM E A XK NMDART FH 14 41 i
FAMBBIN  EHE4M MD 4 KR 45 AR S
TRCAE A0 (025 ARG ) 0 12 It 40/ 1L 22 5 FE R8s 3 YR 1
AR D), O 2R S B B EORS JK 4K, 0. 01mol/L
PBS ¥ % 3 WK, Smin/ WK V1 421 L3N Sg/L R A
i, B SEHHL N1, 37CHEH 30min; 0. 01mol/L
PBS Mk 3 ¥R, 5min/ YK ;30mL/L H,0, E iR ¥ H 15min,
DLIH B TR A 2 SR AR i A4 36 14 0. 01 mol /L PBS W sk
3 R, 5Smin/ ¥R T NE R IWEIMYE , ZEMFEE 15min, i
ML, 200k s —Hi 28 PBS 1:50 ke, o8 4 542,
1B &N 4°C 374 ,0. 01mol/L PBS ¥ /s 3 YK, 5min/ I ; —
L PBS R 200 1%, ik i ¢ e w5 4L, B & N 37°C
30min,0. 01mol/L PBS ¥ M ¥ 3 ¥X, Smin/ K ; ii% il HRP
FRiICFEFZE ,37°CHEF 30min,0. 01 mol/L PBS ¥k Mk
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3K, 5min/W; DAB B0 SRR REZ Y, i1k, 5 1k B
WG IR, 2R W, A P i B 1 S <400 kG, Wi
%X NMDARI [ F K500 .

LD 201 NS 4R ER 75 H e 52 it B J5 AbgE , i
W7 AT G RE AL AR AT, W 2% NMDARI & H A % 1k
IR
1.2 4 ZEAGRENTH AN EZAKXR NMDART EH
BIFRIE  IEE 4R MD KR 45 H AL FE S5 B2 (1
ZRARHON ) P Rz BT AR AR A AR R A BTk T
FHFHp USRS 2 200 T 18 20 L8, 5 T 0K b
B Smin, KRR % E AL, 700r/min,4°C , &0 Smin, L
3, 14000r/min,4°C , B0 30min, R W 5 FiF,
AIE YRR & 1% PMSF B BEEE F 25 B, vk F 28
fift, 7 10min WA HERE P — IR, IRIER MRy, BHE 3 X,
14000r/min ,4°C , B5.0> 30min, B 17 A48 40 i 2 1
M0k B 12 ( bicinchoninic acid, BCA ) ¥ %2 25 H € B
BRHAREAR A E 30 g T T BE A R B/ 58 TR i I e e e
FH 3K (sodium dodecyl sulphate polyacrylamide gel electrophoresis,
SDS-PAGE) , & A /343 & )5, T 4°C , 70V LR &4 T
TR R A B R 9 & A (polyvinylidene
difluoride , PVDF) I , B 37% , T8 50e/L JBLAR W4 Ao 4
PRV R 37°C 31 EA 4h, i NMDAR1 (1:1000) —¥$i 4°C 33 7%
B E, 0 HRP ARic Ay —Pi(1:10000) IR F 2h ,ECL k&
FERFIXT PVDF BEFEAT i o S b, I 2= o, B3,
o VLB MBiEAENNSIR, R Gelpro32 &L K&
ST AT WO G A A . LA 41 NMDARL 5 H
5 B WUsh & [ BE (A 1Y FUAE R 45 RE A b 2R 1 A X
FHE(M) e EIF TR,

LD 211 NS 4R ER 75 H e 52 it B /5 A 3E i
W7 B 3E AT B S S BG4 R (Western Blot ) i U
NMDAR1 & H A, g% M EH TS0,

1.2.5 LM B FEE PCR # Ml & 44 kX R NMDARI1
mRNA BIRIE  TEH 4 MD 2 K B 45 H #3458 5 B
2 (2 IR X)) P2 ST RZ 200, T8 IR 2T, 1
ZERFHCE Smin, A S RNA 42 BGRF & (KR ) #EH
FEAC M RNA, FH TIANScript RT Kit ( TIANScript ¢cDNA
B BGAR &) X F B S AR ) RNA REAR HEAT L
RESELIS BN A cDNA, BT -20°C £R A7, 300 5% 5 L
R oligo (dT) 151 L, dANTP (2. 5mmol/L each)2pL,5 x
First— Strand Buffer 4L, RNasin 0. SplL, TIANScript M —
MLV 1pL(200U) , % i 5 #9 mRNA FEA, fil ddH, 0 &
VR ZR K 20l 5515 5] 20l cDNA FEAS, A F -
20°C P17, 7 PCR I N MK &, 5] 4 NMDARI - F.
CGGTATCAGGAATGCGACTC, NMDARI —R: AGGAAAAT
CCCAGCTACGAT, ¥ #4 Fr Bt & 110bp ; B-actin F; ACGT
TGACATCCGTAAAGAC, B —actin R; GAAGG TGGACAGT
GAGGC, ¥ 14 | Bt < B 200bp, PCR W& 5 20, P
F cDNA BifR 2pl, R UHE5I 945 1pl, 2 xTaq PCR
Master—mix10pL,ddH, 0 #ME % 20, #3544 .95°C Hil
A5k Smin Ji5,95°C 25 10s,60°C 1B K 20s,72°C ZE{# 30s,
35 MIE I, x5 72°C A Smin, B SpL 774 15¢/L
TR MR R B L K, P K A J R P S e LA 3R e X AR B Y
BT, SERT 2O E & PCR, MR 4E PCR #3219 5%
PEIGE G IR, T AR ARAT B 1) 28 6 a2 1 W AR R
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BT AFUNT B Z cDNA B 1L, RS9
(10umol/L) £ 0. 5pL, SYBR GREEN mastermix 10pL,
ddH, 0 % & F 20pL; W 45 1. 95°C il 22 74 10min )7,
95°C 75 M 10s,60°C 1B & 20s,72°C ZE 30s, 4L 40 PMFF,
5 4°C ZEAH Smin, i FH # [E BIONEER 2% A) 2 7 1Y
ExicyclerTM 96 %) ft {17208 84047

LD 201 NS K E 75 HI% 58 i B 5 ALSE , ik
T AT LRSS E i PCR A, 0 sS85t FH F4e it o0 #t

B3t 243 My ] SPSS 19. 0 48 it 2% UAS , Western
Blot #2555 M AE LA xts Fow , ST ¢ K560 00 5 15
WIAHTIE B ZH A MD 2H LD ZH 1 NS 2H 340 25 HR X0 40 1 o
o NMDAR1 (1) 22516 B0, 52 0] 2¢ o e it A I 45 55 1)
2788, HLE R A R R AR . PCR R A 1
AR  Xn=X x(1+Ex)n , Xn &5 n MER G Hir 7
FHX WG B AR FE Ex JE: B T3 8308 0
EEAEL, C AR BARY 1S 71 38 203 € E BT 28 01 1
W, TR, X, =X x (1+Ey) Cx =K, X J& B AR 73 Fik 5
BEAE MY B (AR 9 43 75, C A X2 B AR 4r 79 3 35 3] 1
{E B R FREL, Kx 22—, X T NS RN S, BA
FRER A X BREL RASE) R, =Ry x (1+E, ) Cpp =K
XF T Tagqman FREF I SEEHY 110 5, X, 1 R A {E R —
ROV R YE AFERET Py B9 26 5L A AR5 7 91
HREE DRI SZ M PR I 7K A 03 AN 4l B A S e S
BIERE . PR K A —E % T 1, X BinF
H 5 NS AP BERCR AR AR 5] X =Kx(1+E) "2,
T —FAR g By Xy % L2 BB K T ( calibrator, cb) )
X 8] X /X, = (14E) 22T X -AAC, =-(AC,,
~ACy ) o XF—A/F 150bp AYY 1 F Wi, a2k
Mg™ Ve B G IR HEAT T8 A, I B RCR IR T 1
PRI H B 7 510 A 3 2ok N 2 — b Ab B 2 A S IR A
T = B2 . amount of ’[alrgetszAACTo i ¢ K56 19 7 1
A3 A3 B TE 5 2R MD 26, LD ZH A1 NS 20 580 25 H 400 e
JiiH NMDARI1 YR8 1H ML,
QLR
2.1 ZHAEKXE NMDART PFREAMAESFEHBETH HiR
B3 ) 25 20 KBRS TE 5 2H K BRI B2 it NMDART BHA: 24
I B A | A 22 2 R g (U R e %, R I
MIAZIR G, PR ARTE B 3 25 4 B K2 3 v NMDART BH 4 41
MO H s/ 1F 200 B N 34 T D NMDART 4% €5 B P 41
Mo, 22T 2 AR FRAL S B B 3 25 B K T b NMDART FH
PEANMOEH 3 £ | i Az PR K AR B S NMDART FH 4 40 g
TCH B (B 1) o X $ R 22 E 22 B AT Lt 5 PRI 5
ZF5 | #2  NMDAR1 351K,

. S = .
MR ZE 4L (SABC, x400)
B iF % 2H BURI Bz 5 NMDARL FHPE40MI C. LD ZbFEE A2 k#0525t NMDAR1 FHPE40 A4 22 ;D . NS Ab B 500 K2 5t NMDARL BH P 20 fif G
AR,
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A BRI 5 1257 2 U J . NMDART B kb

| camecrmnen - NMDAR1
A S . (-octin
EHEHA MDZH LD NS#H

B2 Western Blot #:ill /25 NMDAR1 EBRIZEHKE,

2.2 £AKXK NMDAR1 EAREMETL X HRIRIE 57
TR R B OE B 41K BB 5t i NMDAR1 [ 8 (1 = A i
4T Western Blot #1453 57~ , MD 2H#1 J Jfi f NMDARLI
FIRH MAE N 0.18+0. 02, IE % 4 NMDAR1 350 M {H
70.58+0.05, 4 b 22 A S48 L (1=16.611,P<
0.05) , XFZC e 2 EL i Az # ER /K Ak B A9 SRR JE 52 ) 25
KA T 54T Western Blot 50, 4558 2o, LD 007
Jii NMDAR1 351 M {E°~ 0. 44+0. 04 NS 241 NMDARI
FEIRM M AEN 0.21+0.03, A A ZE A ST FE L (1=
10.286,P<0.05) . STt ah R 5 F e 4 214k 2 Ui gg
FIMEARRIER—F(F2),
2.3 &KX R NMDAR1 mRNA RixmTs4  Fefi1ik—4
Xof B R T 5 3410 2 2H K BRUB 2 R RO EZ i ' NMDARI
1 mRNA ik 31T Real Time PCR #9045 % 5 7%, MD
ZHA0 R S NMDAR1 ZRik1927 22 “H 0 0.39+0. 02, IEH#
41 NMDAR1 ik 224 ik 0. 98+0. 09, W4 H #4525 5+
FGiitm L (1=14.310,P<0.05) . X 22 i€ 22 [ Fn 2k B
ERAK AL F5 B FRLIR R 9 ) 35 K B BT 17 Real Time
PCR K&, 453 W7 LD 4190 i Jii  NMDAR1 £ ik
2 ACME R 6.12+0. 12, NS 41 NMDAR1 #ikAay2 2 Y
1.00+0. 08, AL LL 2 A Geit22 3 L (1=79.382, P<
0.05), X—45F 4%, NMDAR] Y mRNA 31k 75 1k #4 4
HEARKEBEE I,
3itig

Mot & B PR R, AR A REM AR LT
B ST RS0 R B A — AN WA B A A IR AN
Wi S IR R AW SRR 1 R, A5G BE S AR 5 2
58 1) 0 S5 R RO 55 A AR (Y 2 S MR R X P
R0 A& B a3 7RI BRI 0 5 (0 ) AE BN
A AN T T, LR A S o R A B 2 R A AT A B v
4 DL BN 2 B 2 RN A AR N 2K, Carmignoto %51 5
TR v G Foe e 42 058 P BB PR G “ NTs” 2458, Bl . B 5
TEURRHA P, AR A MR AR 2 H 1) o 20 2 A 2 [] 5 4 40 B2
AR IV XA 28500 b il /D NTs, JE7E NTs /05 N 5#)%%
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PR A 280 K A T IR R IR G IR 3k, 1B K
SRR S A T B A A SR 5 15 ~ 45d, P AR R AR 14 ~
15d R R & By S B30, 76 B 300 1m) 220 47 AR G 2% &
(binocular suture, BS) , 23 7= A4 JE S FI L PR 55 AL BALHR
TV ) 25 A A A SO B A 5 AN X R, A A 25 HIR
PR SRR 50820, R 5 | RS B i 26 00— R AN IE S
DIRE e , ek SeARfh v 43 2R B L A7 (R 4y ik 4 T 22
[ f €, Jn R NMDART 2% EE/EH .

NMDARI &4 2R 32 (R (1) —Fp 2 2L AL, Ky 5 57 1
B, S5 EARLE A5 AT DU A 2 40 M X Ca® A 1
PEREIN, Ca™ KB HE AN N, 7 R 58 A5 M 06 Ca™ K
G , 5 A 40 P A BEAON AR 4E . NMDAR1 5 K B 2
S N SN o 1 = S I SR VANEAS T K o Sl N
NMDARIT 7ERH 5t % & 3o F2 v o] 980 A9 R 4% B AF J5 A0
R 22T 58 it R B AT IR M B Y E R e —fos FEKI Y
ik LIRS EA A C MM EAER PR EEERT
IFY I 48 X A R R % 7 1 B P 28 T NMDAR1 5%
ISBIFGE A B, AL AR 55 A0 A8 L B J2 #4898 NMDAR1 %
KBS F AL, HBSE I 9 & B, AR P B R A
PRRN 2555 00 B2 5 17 X A49128 50 NMDAR1 38 34 A9 1% B ik
SANECRIE D A5 X U IY) P SRR T R 2 R R A
B2 FH ) NMDART #5457 TGN, 25 5 B | PR IE 58 4 25
KRR B H ) NMDART f 85 #6535 2 mRNA k48
TE A RRAIG 3 2% B B HR 5 31 25 %L B i NMDAR1 %
TR I3 W & A ARG SR el i S BRI KO

L L X A 8 2R G0 B A 0 T, AL
Y TCA S 20 Jf AN I (R A rh 2 R B AR 2 . BF9E AR
WAL U te I B SR MRz B 2 m
JE R REIR 227 22 T S 22 L g A T, F a1t Ak 5 s I
FIEEAL I Z R . Leguire 451" X 55 00 8 5 2B 47 11 IR 22 e
211 5 1R 22 R (6 RIS 2 B0, S 50 2 58 3 10 ) R
FE SR AR B 4 T X BB 2, Gottlob 251 IR 5T
BRI, BRG] (200mg/50kg) FFELSE 1wk IR I Z6iE £ 12
(2mg/kg,3 W/d) B REHE = BUAE 55 00 8 3 9 LD g, 1H
&, BRI 2 LR Ve R ELARPLE v RS2 g 48 . AHF
6 LD 20 NS 241K B K2 B H NMDAR1 1Y 3R A8 i
T TR XTI, 255 % B, LD 2H K BB Ez Bt ' NMDARI
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AYEE A B mRNA Rk T NS 4, X fE— s 2
BRI T 2 U B e A e A T B BB L AR W] BEAE T B
Frié 22 U REETE e S Bl i LA b B 7K1 338 5 DR OB i 3%
SR NMDARI %35 T, ETZEREAREM NMDART %
5 BB BAR S TR A fr T E— 2D TR ADTIE

25 B RTIR A5 A B OB N AT BRI E S R 3F

A B BB T NMDARL (935 TR, 44 T2 581
FFRB R A EZ B, ML T NMDART #Y 2k il
XS5 A8 ,NMDARL 58058 & & 1 AT B PE G ¢,
7rlie 22 W e 8 330 5% P E 58 R 37 51 B9 NMDART Rk F

%o X HLHITT e HRE A MG LT RE R VE HIA G, HAE
FHTRAL ] RETE T ALK T

S 3k
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