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MK801 X1 #8 #8  iE NO-cGMP {5 S 1& B& By A3

SO, xR, BppE, REF, Ao, FES
(PRI R 1. BREL; 2. R R=E, KD 410008)

(82 ] BA9: WLEE MKSOT XK G LAY IR, BEUHHAEIT L] TP Ve . Frik: 3 JlIS = @K Rl 6 4l
A (EWZSAXRA ). BA (AR 3 A ). C 4 (ARBERE 3 A + BEEs s A PR K ST4 ). D 4 (AR
3 R + BEES RIS 1 ng MK8O1 41 ), E 41 (A AR 3 F8 + BEE AR 5T 10 ng MKSO1 £H ), F 4 (A HR MRS 3
JA + BEESIRIETEST 100 ng MK801 41 ). SZHGHT Sy 3 J& I 46 4% 41 A TR0 9 BEAG 2 R0 A RN HR Bl J037 2 32 v A )
P AN E—E AL R A B (neNOS) R IL, MUkl cGMP Y& i, K5 D, E, FAMEYEE . R4, neNOS
K cGMP % 5 MK801 254k B i T ELARA b R BOBIREZYES C, D, E, F 2413855 MR Bl G vk B 1Y)
FhEn I U EBE BT M, HRANZE KIS | neNOS K cGMP & R, 5 MKS8O1 JESH& EEATAI /M 2 R ARG,
I SRS S TE A E (.=0.702, P<0.05), IR neNOS £235 | cGMP ik 5 H A 5 (=—0.736, —-0.637, -0.725,
P<0.05), Z5i®: ITHLKE MKSO1 BE B 1A i 1 S BRI/ NO-cGMP FakI i Wi itk Jig | 2 ik

[ X8R ] TR RIZF T PURAE; S MR 175 MKSO1
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MKB80I controls form-deprivation myopia by nitric oxide-
cyclic GMP signaling pathway in guinea pig

WEN Dan', LIU Shuangzhen', MAO Junfeng', TAN Xingping', XIA Chaohua', YIN Chunan’

(1.Department of Ophthalmology; 2. Department of Nuclide, Xiangya Hospital, Central South University, Changsha 410008, China)

ABSTRACT Objective: To investigate the mechanism of myopia following intravitreous injection of MK801
(dizocipine maleate) intravitreous injected.
Methods: Three-week-old guinea pigs were divided into six groups: group A (control), group B (3
weeks form-deprivation in right eye), group C ( 3 weeks form-deprivation in right eye + saline),
group D (3 weeks form-deprivation in right eye + MK801 Ing), group E (3 weeks form-deprivation
in right eye + MK801 10 ng), group F (3 weeks form-deprivation in right eye + MK801 100 ng).
The refraction and axial length of the eyes were measured. ncNOS was measured by hybridization
in situ, and cyclic GMP (cGMP) conentrations by radioimmunochemistry. The correlation
between MK801 concentration and diopter degree, axial length of the eyes, and levels of ncNOS or

cyclic GMP were analyzed with linear correlation in the groups C-F.
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Results: Diopter degree was decreased, axial eye length was shorted and levels of ncNOS and

c-GMP were decreased in groups C, D, E and F dependent on the concentration of MK801. The
diopter degree had positive correlation with MK801 concentration (r=0.702, P<0.05), while the
axial eye length and the levels of ncNOS and cGMP were negatively correlated (r=-0.736, -0.637,

-0.725, P<0.05)

Conclusion: MK801 injected into the vitreous humor can restrain myopia by down-regulated the

expression of the nitric oxide-cyclic GMP signaling pathway. The effect is concentration dependent.
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MKS801 (dizocilpine maleate) M 44 Hb 53V - 5 >
iz &y, J& N- H A D- KA % M 52 /K (N-methyl-D-
aspartate recepter, NMDAR) 3o PR HL7 , B ]
HI NMDAR & &Y 8 i@ N 1Y PCP 3Z iAHEE &,
FHIT NMDAR XY Ca® I A0S, T R iz
M fES S Y, —AAAE - REER ST (nitric
oxide-cyclic guanine monophosphate, NO-cGMP) 5%
PR — AR IZAPE T RN A A b i g GE i, B
2 55 240 J TR) AN A M PN A R 5 RN AT B S RE A T O
VPGB B DG, g ) o . A BRI 0 B 4 i
[0 f£7E NO-cGMP {5 5% il By ik, XK T
PUE 5325 5 v S 28OZ (5 Sl #3235 M. Fishcher
25 OV Sk / N RO T e 25 5 T LA B B AR I e 458 7 d T
MK801, REARAWHI A . AAIFFE 3 2 % 1 40 K Rl
PSRRI R TR S AS [k B2 19 MK8o1, WEERIHZ 753
1L 5 NO-cGMP {5 5 18 it e 1 ] 17 4L

1 HRS 7%

1.1 TWHWEHA

3= AR (WA TR RS Y RS B T
i )72 H, KR 160~200 g, MELEAT, BEHLI N
64, fA 12 N, ARAER, HIRT A
. A RHIEHRZ AR, AR T8 55 S 2
BAIAIRIER: 3 8, ATHEZ,; C AAREDS 3 8 +
DI R T O AR B K D AU HRIEE TS 3 8] + Bl
IRIEESS 1 ng MKSO1 25 E A7 HRIESS 3 8 + D
IR TEST 10 ng MK8O1 25 F 447 HRIE S5 3 7 + Bl 3
A 155 100 ng MK8O1 4H .

1.2 #t

MKS801 I [1 35 [H Sigma 23 75 0.25 % FEML %
RV S 19 9 PR A e 25T 5 M an i —
FALE A B (neuronal constitutive nitric oxide synthase,

ncNOS) Jit o7 2% 32 A M 1577 & I 1 i1 L 48 A= )

ARAT; cGMP KLl & T bl b B 2 R
IS

1.3 FRBE L
1.3.1 AR 495 5

AR T LIS W HR 0l 55 A T T S 35 5 22 HR
g 1 B R 1T
1.3.2 IRIBRI 25T 25 B

SEEHT TG A T RO Bk A 1, 10,
100 ng A MK801, F 10 uL () JCHH A= BEER K1 itk
1.3.3 EH7 %

C, D, E, FAMKRA IR 2 TG,
MATLEL G 2 mm FH G T 5 25 1) A IR 398 205 44 i
NES 258 (MK801 s A 337k ), ESHE A 10
uL, BEH 13K, L3R, fJa—IREFEH 3 KA
3 JE EPRIRE TR A . e AR AT AT Zb 2 . KRR AR
F5F 20 cm X 30 cm X 50 em E I FRFE , 2N HOGAT
TR 12 h/12 h, FAFRIEE 4ERF7E 20~25 C.

1.4 LWHE
1.4.1 R E B Gh K B A

TESLR 3 JRIN 45 A A TG o AT AT 1 h A7 HR TR
0.259% FEME A= B IR LABREEBEIR AL, 30 560k FHAUH
TG S D IR S B A, REEIRAG R 3 Wk, BOF
BIE, AHOCHE SR RN . XS AUIKER L 1%
()R PR EA T B Bk e PRI, A BRI A FR B < %, i
3w, BEFHE.
1.4.2 JRAnZe 24 m neNOS # & ik

ncNOS J5i 7 4% 3¢ 8 &t ok H 248 M &5 oF brid
B R 4K 5T, neNOS U 3E [H f) mRNA ¥ 5
K: 1)S'-CTGTGGTCCTTAACAACCCGTATTC
AGAGA-3'; 2)5'-TACCAGCTCAAGGACACCGA
GCTCATCTAT-3'; 3)S'-AGTGACCAACCGCCT
TAGATCTGAG TCCAT-3' Kl J7 4 vl I A3 2547,
ASINERET BFRAAE B XF FRHEBR AR e R s . &
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ZHREHLIL 6 HKER T LA SiAb 58, B S IR 2K
Fo IR B B A S MR T B, R S 496 22 2R RV
R e A Y Ao WS 2K S, 30% H,0,
TG PR, 3% FriE e B B R I EREAL, 1%
LR EE, W24 4h, 37 ClEEA NS
., ARIHPERY 37 °C SSC VeI G , B st P 4
SRS A A5, TN AE P R AL BT HE S J5 i SABC,
FmAY Z 4L ALY, DAB B, FHFARARE Y,
B R EOGBEES . S . LI AN i 2
EAEE (AN neNOS mRNA FHPEZ A, AFIREL 3 7k
R 10X40 ffEBE T, HEHLEL s LR, FH CMIAS
s B R I3 AT 22 G SRR R 8 SR AT K A, BOH:
g

1.4.3 AL FHAN cGMP #4 &

RN TH 6 HIK BT84 5E, 4% B B
MRBR, ZHBROGEA R IRATEE, /NO R B, fi%
cGMP T & U AR (T g R 25K
SRR ), P 5y R W T A K AR R,
A 2 mL 50 mmol/L B2 Z% Il (pH4.75) # HA KKy
WESIHE s BRIF WA 10 mL iR N, 2mL TKZ
PSP ) 2% e s BB AR IR IR A 6 1L S ming
3500 r/min 5.0 15 min, Y& FIEWR; P 75% L B2
1 mL PEA13E A A HDTIE IR 2T 5 3500 r/min B0 15
min, W LIEW; IFEIF LIEW, 60 CIERIMET T
TR A A 326 Hh g R R R 2 o () 487 28 4 0 2 g HIR
PR cGMP Y& 1

1.5 Grits#4bE

K H SPSS11.0 Geit A 4 it2= . 4
[B] 2% % H one way ANOVA Krms:, Wi ELAC R H LSD-t
BRI G . HRM . ncNOS (923K . cGMP 7
185 MKS801 245k B AH 5 0 i FH ELEAH S #T
Ph P<0.05 AZERAGITFEE L.

2 & R

2.1 BRERBHKESTK

6CHK LM E N EEZFAHFEITFE X
(P<0.05); BAM C A IEZER LG E X,
A= R KA VE KT O B B S E 1T B L
(P>0.05)., C, D, E, FAZRZFAGITH#E X,
T 395 A s 1 24 X6) 3 LR O B S A e X
(P<0.05), % C, D, E, FAAMEIEE S5 MKs01 2
VIR FEAT HZRA T KB, JE G S5 7 vk i 2
IEAHE (r=0.702, P<0.0S), FEZSWHERY T, K
ST CEE DN (3£ 1),

6 ZH K BRUIR Bl 1 22 S5 A1 e 22 3 X (P<0.05);

B 41 C AR 3 25 S IE G124 3 L (P>0.05),
Az B ER 7K A T A R Bl BE B R R T 4 T 2R R L
(P>0.05).C,D,E, FAZ I ZERAHGI#E XL, 95
A T 24 5 HR Al B 5 M A5 B2 5 L (P<0.05) -
Xt C, D, E, FAMRGKES MK801 SR ELT
ELZRAR AT R B, ARG B 5 e G ik i S A ok
(r=-0.736, P<0.05), RfivESTHe R Fm, KRR
KEEW/N (£ 1),

R1 BEHERE. REKEMNLER (n=12, xxs)
Table 1 Comparison of refraction and axial between the

groups (1=12,X +s)

20531 J#JGHE /D R % /mm
A4l +1.350 £ 0.973 7.586 + 0.749

B4l ~3.900 + 0.747 8.134 % 0.058

C -3.550 £ 0.832 8.110 + 0.075
D4 -3.050 £ 0.734' 7.977 +0.062"
E4H -2.350£0.719" 7.761 £0.050 "

F 4 ~1.175 £0.858" " 7.657 +0.044 748

5 cdl &, P<0.05, “P<0.0l; 5 D4l I #, *P<0.05,
“P<0.01; 5 E4lHE, ®P<0.05, ““P<0.01,

2.2 BAZzZ#ill ncNOS mRNA FRik

6 ALK BB IR AL B | neNOS ) mRNA 2253
F it X (P<0.05). B4 H1 C £ ncNOS Aty mRNA
SHEERLGIEE X, ALK E A neNOS
1) mRNA [ 8 L4 it 2= & X (P>0.05). C, D,
E, FAZRERAGIFE L, B E T 2% K
FURE R | neNOS mRNA 235 /K 5404 G it i
X (P<0.05), Xf C, D, E, F#A ncNOS mRNA 7
5 MK801 25k FEAT B AH /T & B, ncNOS
mRNA 7 it 5 VG B 5 7MH OC (r=-0.637, P<0.05),
BaEZ5 e (T, KBl neNOS mRNA %15
W(FE2, K1),

&R 2 &4 ncNOS mRNA 1 cGMP BJELER (n=6, x*s)
Table 2 Comparison of ncNOS mRNA and cGMP between
the groups (1=6,% + s)

2159 ncNOS c¢GMP/(pmol/mL)
Al 140.56 + 2.08 5.65+1.08

B 4l 203.21 +5.79 17.24 +2.12
cH 200.02 + 6.75 16.95 +2.04

DA 180.52 + 8.75 13.88 + 1.64"

E 4 171.52 +2.57° 11.87 £1.537
F4 161.39 £3.137% 10.81 2217724

5 Cc4l &, P<0.0s, “P<0.01; 5 D4l I #, *P<0.05,
“P<0.01; 5 E L%, *P<0.05, “*P<0.01,
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2.3 Mt REERN coMP £ R

6 ZH KBS B IR AL i | cGMP R IA 22 A
Giil2E R L (P<0.05) . B 41N C 41 cGMP [ 75 i 25 57
TG i2rmE X, AR K E AT cGMP ik T
Giil2# 5 X (P>0.05), C, D, E, FHAZHZERAS
TR S, BRSO T 25 % K BR AL IS | cGMP &

by ¥

Cad

KK A Gt 2F i X (P<0.05). XF C, D, E,
F 201 cGMP %5 MK801 2543k B 47 B L AH G0
MrkBt, cGMP & & 5 1 5k B 2 fAH ¢ (r=—0725,
P<0.05), BEZGPIME TS, IKE cGMP & it aRik
T (%£2).

1 BREHAMNMIE L ncNOS BT RiE (HE, x200), A: A%; B: B4; C: C4; D: D#; E: E4; F: F4.
Figure 1 Hybridization in situ of ncNOS in retina of Guinea pigs (HE, x 200). A: Group A; B: Group B (3 weeks form-deprivation in

right eye); C: Group C ( 3 weeks form-deprivation in right eye +saline); D: Group D (3 weeks form-deprivation in right eye +MK801 1 ng);

E: Group E (3 weeks form-deprivation in right eye + MK801 10 ng); F: Group F (3 weeks form-deprivation in right eye + MK801 100 ng).

3 if it

MK801 J&:—FprE S PRk . RUaE e AR TE 4
£ NMDA SZARSEGUR, & EAR T, BEE L i fil 57 B
‘BIE T 5 ik P EA0 E #S B T NMDAR &2 A9 5l
BN CIRIE (PCP) AL AHSS &, HEAT 4
A7, BHKT NMDAR I Ca™ 318 P30S, fif Ca™,
Na" NI/, 842 Ca™ #83k, MIiMifli NMDAR fY
YIRS, JHPE A RS S Tl ©. Fletceher
JRAE Z A8 vk R AR K R T A . XU 4.
K540 44 NMDARI 5535 0 EAILM N 2
o, AR R AR 9 R R BRI on/ off Y20 AR I i
NMDAR, A58k 70 XIS 3t 3 J5 i K
T UIESEHIZF G BGE A, NMDAR1 Y8 (4 F2 ik bl
e 2R I A ZE KB 2 M, Fischer 25 PV A T &
RIS B P IR 25 ) NMDA X /NS AT B IR A ks

ST, TS/ IS L . o 42U b4 i 45 21
SR NMDA 7 A 0 240 i #5301 B e 2R
TR EANIR T, s (s 5T, S5k
ARERE, BT TR L, MKSoL fENAESE S
P NMDA Z AR5 14557 NMDAR 9463k, i
HRERER . A E T A 7 d /NS IE 5 )
ZFJA T BB ESE 7 d S 1 ng MKSOL )5, A H
HARASBAMHEE I . A SLge Xt FDM K R4 T
1, 10, 100 ng MK801 JZHERIETEZY, FAH 11k, &
SL 3 TESTE &I 3 Bl BE R Re A A A,
SN B P S v R . 5 C 4AAH L, D, E, F 44T
BRE 28R, HiP 1 ng 41 MK801 AI A M il
0.85D MM ; 10ng 4 AT A ZLINH] 1.55 D YL ;
100 ng ZH AT A &0 2.73 D ML, JRFf MKSO1 i
ST, B B A K S B 2 . ARSI
TEAS 2 i 7n MK801 T4 53 2H FXT BR 2 10 o) Jlsi 45 2 21 21
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SERIEHR, AMIEAS | R/NEH AR, R WIRFEL]
21, $i N HOGH A P A 2 T8 7™ 5 Y BEME RN . MK8O1
HAAEBEEEPELS A 0EE S, SECL S A gidhm
NMDAR AR HESE A, KR T a xS Se e sh ¥ 7=k
Kt RPN R, B . Na
WIS 255 . Li % U KB 3 mg/kg MK801 A
S IE# KR PCP FEAR R ; Wu 25 M Xt st fl
5509/ BT 0.3 mg/kg Y MK801 A 7= A K 41 fiE
AR, AT 0.15 mg/kg F ik B X A7 1545 15 519/
AR TE 05 T RS iR 9 7= 2 . AR S50 b MK801
(3 5 A 1~100 ng, ¥ EEIEAIK T K. TEASHE
i, BEHEWELF NO-cGMP {5 5 S g & — 4
I TIZAAE TR R 20 i 2 85 S g, et
& — o0 240 i [ R 40 L P 5 2 A% 2o R 200 B T R 94 1Y)
SR ALE, R 2B R E A NO-cGMP 15
S A IR . NO AT LAYE AL A AR P A B, I
i UL, — 8L E A (nitric oxide synthase,
NOS) J& HA B JCEERE , FI43 4 neNOS, N EZ i
P NOS(ecNOS) Flif5 T NOS(iNOS); NOS 7E/
JE 143 A A AN, ORI REFE FDM JE W AR TR A
PEHI 1, Hib neNOS SRIET #2410, NO X #f
2 RGERLHORFAFE A H neNOS A5 U, Park
2 ST g 4 Uk 24 3 % B 3 Fh NOS 34 ] 78 A
W G B2 2 40T . RPE PN AMIN K k&% 1k, Y
ncNOS FE N TR Z . cGMP 5 L35 555 52
YA G. JellEotampm e xR, HaR2wik,
WL — RN A N % cGMP K i, A5 PR 40
Jitd A B v e B A cGMP TV RRAIG, 20 i X N,
Ca™ B YRR, AL, T RALE 244y 12—
U BRI ST R R B, K SO I e 22
)2 FINAZZ 4000 | neNOS BA ik, FFEIEE
FIZFIF PR IE K, ncNOS Ik, cGMP & & |-
P&, JEAEHZE T B E AR | NO-cGMP 55+
BRINFRIA, ZE Sl eSS T s o 7E0
W5 | MK801 1 N AETE 4+ NMDA Z /A $5 417 T 6
Fhpint BRIk NMDAR, S8 2K S &8 E 7
HOBD,  Ca® NFECD, AN Ca’t HEREAR, T
5 Ca™ FIES R B EIR45 & F M b NOS MR
S NOS A >, NO S . FRER NO P
BRGNS SRR ARG 15 2 ol Be™ 45
&, BURBERY SRR, cGMP YA R T i
cGMP R BT A5 4 1 A5 B 1 0 A9 1 b 25 1ot
2, TR cGMP I BEMEH T F il HAbIE N, k4%
ZREYEER, PR RS 2N SR ES .,
PR K R

PR 1 NO-cGMP 15 53l 1% ] i 18 13 1% 2 41
RAEESSHIEMATET . MK801 1E—FIESE

e NMDA SZ RGP A T B AR s 1 3 5, nl 53k
HR () NO-cGMP {5 53 J% 1) 3235 T8, AEZ 30 L
R, X IE 25 E T HR it T —A R AF A
%, (H MK801 fpe i e 15 LA K Sy s Al 4 By 2 42541
R ERM BTSSRI E S
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