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(BE] EF WHREY, ME SR 28T -2 5 TR (GABA) 72T 9L ¥ & A= 1 K J it # b &

FERHAE ], GABA i GABA 37 {R #5471 574 JXTJEMZQEEE’J?W%JVFH?BT&?EJ\ AR G A FAIL ) 1) BF 5% ¢ DL 4 8
B# ST B SME I (LIM) K AP GABA J oAz (R W R 3 35 1 48 4k 4R 1) GABA & GABA 3%
PRAEHURAD R K A L . F7ik RITBENLECT F 5K 40 H 3 TR IS e bR = (4% E K BB L4 S IE
X MR RIS T2 o TE 8 X BRI IR Ay TE 8 ) HRIR , 570 21 A IR B - 10 D 3B 58 4 J8 L5 S A B 4 o
B AR, 72 IR IR B AR Skt BRAR o 430 T 3 AT M i B JE 4 JR T A TRURE 7R 3 A Al IR DG A 52 1 A A5 ALK R
4 MR Al K B 0T O B 5 T R S 4 i W7 3 Ak B A BR O 43 0 O R, SR P R 0 AE 01 43 i (HPLC) 325 46

KB AL 8 s GABA & H A9 48 fk, R il SYBR Green 1 SZH}%¢ )6 % it PCR K 1 K B AE K9 15 7 GABA %% &
mRNA X ik, SR BB)5 4 8, 8B 505 MR | IE B G BRI R AR T 2 0 ORI s O B 4y Bl
(-3.39+0.70) ,(1.03+0. 68) F1 (0. 77+0. 64 ) D, $ 51 25 S 56 HR 3/ 40 Jed o't 28 458 T i %o H MR 0 5 750 201 %of ML MR 22 1
BIK, ZREAERIT¥E X (r =-16.382 -17. 113, ¥ P<0.05) ; BRI 21 52530 (I | F 5 % JE AR 0 A5 70 21 %) B
AR HR b 4 B2 43531 O (8. 62+0. 08) (8. 3120. 05) FI (8. 32+0. 05 ) mm , K 51 25 5 55 [1R AR 44l 45 1 3 Xof IR IR 70 46 282
2% RRAR B B8 A4, 22 A e 2% i (¢ =10. 981 .15. 838,35 P<0.05) ; JIK BR 1E & % BE R (40 780 21 S92 36 IR
LT 2 ] HE IR AR 7 GABA 35 3 43 Jhy (14. 83+1.20) | (18. 63+1. 58) FlI (15. 74+0. 96 ) pmol/ g, 5% 7 21 S 55
HIS 0 X i GABA 55 2 B fnb iy 1E 8 % HE AR AR R 4 %) HEHR , 22 R A G it 24 B X (1=-6. 045 6. 876,35 P<
0.05) ;BT 41 5L 05 AR A M S GABA 524K 52K GABA 52 /& mRNA {14 #7 X 2 3% o B Jb & T 1 5 4 B, 22
SWA G E X (0 =-3.211,-2. 532, 3 P<0.05) ; 10 B 2 5256 HR A0 ) v GABA | 32 {& (32 /& GABA 3% &
mRNA [ HH 4] 3% 34 2 W] 8 & T 40 0 28 % BRIR , 22 e ¥ e it 27 | L (1=2. 512.5. 645, 1 P<0.05) , 1l 3 />4 1]
GABA, Z & mRNA FyARR R iE |22 F LG E L (F=2.676,P>0.05), #iE LIM KR ALK F GABA
J GABA, % {k mRNA GABA, 3% {k mRNA 23k F i, i GABA, 57 {& mRNA 53k 2 5745 1k
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[ Abstract] Background Researches showed that gamma aminobutyric acid ( GABA) , an inhibitory amino
acid neurotransmitter, plays a critical role in myopia refractive development. The inhibitory roles of GABA and its
receptors antagonists have been confirmed. However, the study on whether GABA participates in the mechanisms of
lens-induced myopia (LIM) in guinea pigs is rare. Objective The aim of this study was to explore the alteration

of expression of GABA and its three receptor subtypes in the retinas of guinea pigs with LIM. Methods Three-

DOI:10.3760/cma. j. issn. 2095-0160. 2015. 02. 006

AT H R HREEIE 4 T H (81173440 81303081) ; 11 7545 BH4% % R+ %155 H (2011GGH21835 2011 GGB14097) ;
INAR A BE 25 DA R R TR 5T H (2011HDO14 ) 5 3 g 1 @ 1 [ F BB+ 5 B (201102061)

1 BT 250002 FrRG , IR P BE 25 K AE [ V05 (2012 il L AF o8 A4 ) B 38 AR S B3 R A g 15250001 FF g, (L 4R
o R 2 K 2 5 TR R B HR A (3R /) 5250002 VR, INAR R 2 KA MEE R B BE B 1L AR o 5 25 R AF ER BB 5 B (B %
¥ HRER HEA)

EAEVEH % 4, Email ; hongshengbi@126. com



. 124 - SR IR B L A 2015 4FE 2 HE5 33 545 2 ] Chin J Exp Ophthalmol , February 2015, Vol. 33, No. 2

week-old healthy guinea pigs were randomized into the normal control group and the model group. The right eyes of the
guinea pigs in the normal control group served as the normal control eyes,and the right eyes of the guinea pigs in the
model group monocularly fitted with =10 D lens as the experimental eyes,and the fellow eyes of the model group were
used as the self-control eyes. The refraction and axial length of eyes were measured by A-sonography and streak
retinoscopy before and 4 weeks after modeling. The guinea pigs were sacrificed at the fourth week after modeling, and
the retinas were isolated. GABA content in the retinas was assayed by high performance liquid chromatography
(HPLC) and the relative expression levels of subtypes of GABA receptors were detected by real-time PCR. All the
results were compared among the groups. All experimental protocols and animal handling procedures were approved by
the Animal Care and Use Committee of Shandong University of Traditional Chinese Medicine,and were in accordance
with the statement of the Association for Research in Vision and Ophthalmology for the use of animals.  Results At
the fourth week after modeling, the mean diopter of the model eyes was (—3.39+0.70) D, which was significantly
higher than (1.03+0. 68)D of the normal control eyes and (0.77£0. 64) D of the self-control eyes in the model group
(t=-16.382,-17. 113 ,both at P<0.05). The mean axial length of the experimental eyes was (8.62+0.08) mm,
which was increased in comparison with (8.31+0.05) mm of the normal control eyes and (8.32+0.05) mm of the
self-control eyes in the model group (= 10.981,15.838, both at P<0.05). The GABA contents were (14.83+
1.20),(18.63+1.58) and (15.74+0.96) pmol/g in the normal control eyes, experimental eyes and self-control
eyes in the model group,showing significant differences between the experimental eyes and normal control eyes or self-
control eyes (£=-6.045,6.876,both at P<0.05). The relative expression levels of GABA, and GABA_ receptors
mRNA in the retinas were significantly increased in the experimental eyes compared with the normal control eyes (=
-3.211,-2.532,both at P<0.05) and the self-control eyes in the model group (¢=2.512,5. 645 ,both at P<0.05).
However, no significant difference was seen in the relative expression of GABA  receptors mRNA among the three
groups ( F =2.676,P>0.05). Conclusions The expressions of GABA as well as the mRNA of GABA, and
GABA | receptor up-regulate, but there is no obvious alteration in the expression of mRNA of GABA receptor in the
LIM eyes.

[ Key words]

Myopia/lens-induced; Gamma aminobutyric acid; Gamma aminobutyric acid receptor; Retina

OB B T Y ML Sh A T 5 S AT B 2 A

1 B N= 3
2 AU MR I B S P IE B (lens-induced ST %

myopia, LIM ) {8 B 58 A3 By T 0 8 F A7 %) 3 4 A9 TA 1L
AT ) AL A 7 e AR ) | SFL IS Jk 285 HE A0 5 Fh A
AR S TR, b AL A S % A
Wl SCREE R . WSS R W b A 22 ok 2
JE 2 S5 ATRLY S B0 e o e 2 R -
T (gamma aminobutyric acid, GABA ) 7£ i fil 1Y % 2E
IR T v 2 4 25 G AR AT GABA 55 0L I JE I
GABA, .GABA .GABA 3 Fjisz (&L HUAH 45 A 2 55k
RS, o GABA ZARLEAL M 5 |- 32 270 A T
XU 20 L, GABA 5244 3 A1 T Fiv A3 R 19 JI ot 22 240 i 7
R i IS R K % i 5 T, GABA 2 4473 A T T K 2 4 i
AR ) i 25 55 40 Y ( retinal ganglion cells, RGCs) %
fih J J5E o LR, OG- I E E JIE GABA Y BF S &
K JH/NXEAE Ry SR8, X GABA 7 K BT 0L 2 i vh
VE IR BIF 58 8 DL 48 o K BRUAE Sy W 2L 3l 0, TR sk &5 4y
R 35 B2 AR B S A T LIM R B )
I GABA R HZ KRR 424k, Sy ik — L B ARk
A 2 AL ] i it S 56 AR 4 o

1.1 S8 sh¥y kol

3 Jal i fdk B A = (B KL 40 L (T g g 3k
LR BABRA ) AR 20 150 g, 2 AR AR £ 4
W 1 P B R B A L A A R A o SR T B BIL K
F A K BB AL 20 O IE 0 R 20 HORITR AL 20
Ho IR R MR AR AT A Ak 22, 3O IR Ay XE 56 X HRAR 5
PRI AT AR 3 - 10 D & B 5 7 4 Jil oW LR IR, 2 IR
AVEAEATAL B, A g % BRIR o AR BESE A I AR P EE 25K
- HRBHIIF T BT A6 B8 2 53 2 AL, 552 56 30 ) 1 fol T A R
Il ARVO A KBy i 7 B o
1.2 KU 6 B L HR Al A< 58 g )

SIS Bt AR 4 T ISR A AR A S 1 X 45 4K
SR UHR 3 A7 i D' B2 00 5, A 82 o T) — 38 6 Ui 5 Ao
A BT A 20 8 1% TR A I8 T i R 9 ( 5 [ 2%
IREEZS 7)) SR 1,5 min g5 HR 1 WK, 2L 4 K, SR
J& 30 min BEATINAE , O N B H UK 2 K E TR
AR AR E R ARA A B (i
Quantel Medical 2% &) 7 ARGl B2 % I 6, AR 418 2 %5 3C
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BROV BT S 8BS, 1 D AL R Ll 1 557 m/s, B
WK AL A% R R 1 540 wm/s, R R ML % R
1723 m/s, A B Bk 3 BT A IR0 0 47 00 4t
TS 10 U, O {E . 0 i R AR
A A PR IR B H A 2 K 25 R U A 4 ) A IR AT B BR
R, B 249 o (6] — S48 4 o SE 0 AT IC XS ¢ AR
T8 Y UE 52 0 0 IR 2K B 7 A IR ) R A5 7R 24 K B R 7Y
MR 5 ) MR T Jigt D' B e MR 1 B 1) 22 S R e i
(¥ P>0.05) , He g A IRFEATHEIE .

1.3 5 RO 3% 23 B 3 A5 0 I BRI 199 i - GABA
£

1.3.1 Fpofldin RRE S il & K5 B AR GABA A v i
BT 25 ml BB, 0. 1 mol/L 1 BR ¥ % IF %€
BEZE AN EW . NBEBE TG 4 WSk
A5 2R KB, DR B IR R, P 2 RS A LB 2 T O,
F2 IR AR RDR AR B T A IR0 A TR R R R
A =80 CUKFRAF o TE X B4 7 4 45 B 10 HIK
SR 1, R FH e 40U A €43 53 At (high performance
liquid chromatography, HPLC ) 72 £ {il] £/ I} i B GABA
i, FOAR A I 58 A 52 i 9 i 1 PCR 54 I GABA
AR mRNA [ A0 XF % ik . HPLC 2 A6 P Aij 8 B b 1
th HERFR R, UK B AT R A 1.5 ml EP 45, 4% it
it (mg) R () 8 1210 BARHENTA 0. 4 mol/L
SR, B 0242 10 em,4 C 244 10 000 t/min &5 .0
20 min, B E T SIS A I 7 1 AT R o
FRE S BT AR L S5, L 0.4 mol/L 5 & BR IS TR AE N
R 1 X B % Bt B9 A3 2 5 0k ) T o i I o s 4 o
FEA 0. 22 wm 55 g J5 JE4T HPLC Gl

1.3.2 @i SR Ultimate 3000 70 25 4% i AH €8
T -SRAME A% (15 E 2 A 7] ) S Waters C18(2. 1 mmx
150. 0 mm,3 wm) @35 FE . JSIAH A PRI 12.6 g =K
B CTRYA, K 925 ml, % fi# 5 VKBS B ] %= pH 6. 5,
RIGMZNE 75 ml, I8 4), F 0.22 pm JERRS I8 W sh
B HBE - i - K R BUEE S 20 2 60 : 20, i
0. 8 ml/min, Kl P 1< O 254 nm, FEAE RN 1 pls AR
S35 C, BE B 0 min,0% B ;6 min,6% B ;15 min,9%
B;19 min,45% B ;26 min,100% B ;30 min,0% B,

1.3.3  FrufEdiZe 92l RS 5 RS HE N, 0 0l A R
MAE BT o W 86.05, 172,10, 258. 15, 344. 20,
430.25 pg/ml. HE Bl I {6 4 P 3 BE L DL TR Y
DNABTR , b o itk B X O A AR 2 AT 1 E 3SR 45 3
BT ESEMEREN V=18.370X +5.629 (r =
0.999) o AR 4 b v il 2k, phy e a7 AR 53 4% 4 A0 I i e
GABA & (pmol/g) .

1.4 SEAf 9ot & PCR A U 40 X B B GABA 52 {K
mRNA [ A7 Xf &35
1.4.1 35/¥&iT 5458 #HIE PubMed Nucleotide
GenBank "' #2 {1t 49 K Bl GABA Z {& F B-actin mRNA
J¥ 5, i 1] DNAStar 5] 938534t 51 9. 519 )7
G b A AR TR R A R A Hl A . GABA,
ZAK FWESI ¥ .5 -AGGAGGACCATCCCTTCGAGTAT-
3, FiEal #:5° -AAGAAATAGAACTGGCCAACAGT
GA-3" 7= R/ R 172 bp; GABA  Z 4K 514 .57 -
GCTACTATGACAGCACCAAGGATGA-3 ", F i o] ¥
5 -AAAGGACAGACAGACAACAGCGAGG-3" , 7= ¥ k
/NH 185 bp; GABA, 2K FiiEaS4:5° -AAGAGTCTC
CCTGGGCATCACGA-3", F i 8l ¥: 5 -CTTCCGCTC
CTTCCGCTCCTG-3" , 7= ¥y K/ g 199 bp, B-actin |-
Wes| ¥ k.5 -ACCCCAAGGCCAACCGTGAGAAGATG-
3, FEsI k5 -CTCGGCCGTGGTGGTGAAACTGT
AGC-3" =My A /Ky 284 bp,
1.4.2 2 RNA #2556 1 8% cDNA g9 & 8 M
TRIpure ( Jb 57 3 A Yy FHECA BR 25 7)) B4 JBOEE
) FEE 2 2B 9 RNA, —80 CARFE4 F o ol 4241 4%
JEEEETH (AL AT BL A | ) Wl RNA A6 EE (A) 1,
FHA P Ky 260 nm 5 280 nm 4bRy A fH LN 1.8 ~
2.0, k15 1 6k cDNA G AR & (£ E Roche 22
A EFT cDNA B9 & A, A RNA #EAT 2.0 wl, 55 R b
(dT) \ 51#%) 1.0 wl,5 £ 22 sl 4. 0 wl, RNase 17 i 51
0.5 wl,dNTP 2.0 pl,RNase 0.5 pl, il DEPC /K & Fi4k
20.0 wl,55 C 0% & 30 min, 85 C i % % il 26 1%
5 min, 7K BRI 5 -20 CLRAF & H .
1.4.3 SYBR Green [ ZZH}%¢ 6% i PCR | & ¥ &
i GABA 5% {& mRNA [ %35 & A LightCycler®
480 11 5 i} ¢ ' i 5 PCR X (36 [H Roche 24 7] ) 46 I
GABA % & mRNA % . PCR # & 1k 20.0 pl,
LightCycler 480 SYBR Green | Master( 2€ [ Roche 2
A])10.0 wl,cDNA #i4z 1.0 wl, F RS54 0.5 ul,
DEPC 7k 8.0 pl, PCR &% H:95 C #i48#E 10 min, $&
J5 95 CAF M 105,63 CiB & 105,72 °C FE1 20 s, 2L 45
AEER, fe 5 45 CHHN10 s, R 27 ik, A B-
actin Sy N2, ROV 45 15 RT3 HL B 7 302 X7 410 1 s
GABA, .GABA, .GABA_ % {&k mRNA [{ #f X} 3¢ ik &
155 A M B 1 % % BRR 25 bR b o 1, HiAh &5 41
FRUEAL S OB 5 1 5 % REHR LA 2 B AR X ik 4t o
1.5 Sitorik

KM SPSS 17.0 %t it 2 B A (¥ A )7 51 5.
4625180487 , % FL 1 ; 25437F4725C0882CFCDA , 3£



. 126 - SR IR B L A 2015 4FE 2 HE5 33 545 2 ] Chin J Exp Ophthalmol , February 2015, Vol. 33, No. 2

SPSS Z4 7 ) HEFT S5 T 4107 AT 38 I B 10 2O
KW ORI R TE A AL L v FR 4L B R4
Levene Ky Jy % 5. I 56 4 BOHL 4 41 2 1 % £ K
TSR B IR BLIE 908 IR 570 201 5 6 R 24
X BRI 5 AT 5 1 IR 225 1 9 2 5% 1L
52 45 0 P L D 6 2 4347 R BRLIE 9 A TR
R 2405 56 80 4L AT IR BL LB o GABA 5 B
{199 5% WA BRI BER GABA, (GABA, (GABA % {f
mRNA IR 32 35 Bt 1) 25 5% W % JF 5 K 36 0 28 5
B2 T L R T LS K8, 6 JHLRUR R 3% , P<
0.05 %A B F X

2 HR

2.1 £ 2H K BRUIR s O B R R il B 1 A8 Ak

XoF 45 20 38 MR JE 1Y Je ot BE R IR Bl R BE AT LA,
SR RS E G MR G K AR, Z 5
Gt 5E L (F ., =64. 643 41.969, 1 P<0.05) ; 1&
BT G MR K EN EZ R WA 51t 85 X
(F = 730.751 ,648. 502,44 P<0. 01) ; 4% 20 Fl 3 465 1ij
Je i 6] A5, 6] 3 A7 AR A8 AR (F gy = 74.283,
32.269 ., P<0.05) , #5575 21 5 56 A i 455 01 5 i O
MR K EZRBAE LRI E X (1=20.918,
—15.776,34 P<0.01) ; 1E # % B IR 38 45 51 )5 J 't B2 Fi
MR B 22 S A Ge it 5 X (1=16. 884, -24.776,
Y] P<0.05) , #7802 %of BE AR 18 B i e JeE o AR il
BEXESME G X (1=10.264 -11.278, 1 P<
0.05) ., MG 4 Ji, 5 E 5 0 BROIR bb A, B AL 4 55 50
RS0 O B S, IR s K, 2 R A Gt B X
(t=-16.382.10. 981,34 P<0. 05) ;£ 7 4 52 56 A 37 R
Je ' A0 MR it 4 B X B O T A A 2 X BRIR , 22 S 1
B2k (r =-17.113 15. 838, ¥ P<0.05) ; IE 4
Xof HECIR 545 750 2 o) RECR ] et 't 5 A MR 4 32 ) 25 5 3
TG FE L (B P>0.05) (£ 1),

R1 SEEREWRERR4IFSHERRELE

BRI K ERNEE (xxs)
gy i) B
A5 HAR : : :
JEAED)  BEHKE (mm)  JERE(D)  BAKE (mm)
IE % IR 20 4.17£0.44  7.93x0.06  1.030.68"  8.31+0.05"
AL S5 IR 20 4.14£0.66  7.94£0.07 -3.39:0.70°  8.62+0. 08"
TR0 41 BRI 20 4.24x0.55  7.95:0.06  0.7720.64"  8.32%0.05"

TE HYGRE i F .y =64. 643 ,P<0.05; Fyyy =730. 751 ,P<0. 01 3 F oy gy =
74.283,P<0.05. MEA I Fyppy =41. 969 ,P<0. 05 ; Fyy g = 648,502, P<
0. 015 F sy gy =32. 269, P<0. 05. 5 15 B J5 4% A 65 7 4 S 3 AR PE 3%,
“P<0.05; 5 4% [ 41 8 35 BT L, " P<0. 05, P<0. 01 ( 7 42 i 4 4 [ %
75 250 ¥, LSD-t 4 1 )

2.2 FHAKKUFMEH CABA & &AL

JAC BRI 08 BRI 52 75 21 52 06 AR (A5 78 20 ot R IR R
W 5 3% o GABA £ 43 51 (14.83£1.20)  (18.63 =
1.58) FI(15.74+0.96) pmol/g,3 4~ 4H K S 1K b 4% 2%
FAGIFE X (F=24.236,P<0.01) , H A ik & %t i
MR 55 A5 R 4 0k R LU A, ML v GABA 5 11 22 57
TG FTE X (1 =-1.686,P>0.05) , 5 I H X IEAR HE
B AR A S 0 IR L I B+ GABA 4 B W T R, 22
FAHGIHFE X (1=-6.045,P<0.05) ; A 4 LK IR
PR GABA 5 i /R W] 2 & T B L 4108 BRI, 22 57
A G248 X (1=6.876,P<0.05) (& 1,2),

_dop GABA
=2

£ 20

= *
:E;

=20 & Sy ‘l—JL c

J L 2 1 1 1 L . L )
-400 2 4 6 8 10 12 14 16 18 20
t/min
E1 BERAEMESR GABA #&iUlf) HPLC &% E  a: Pt X IE;b:
FEfh e BRifERT  GABA .y-ZFE TR

~ 257
&E

£ 20f 2 : H2 SARREME-SH
W sl 4 GABA B F=
f 24.236,P<0. 01 ; 5 1E % X} Id
= 10 ML 4E," P<0.05; 5 46 1) 2
% 5k FH AR B, P<0. 05 (1A
= F 7 R4 AT LD Ky )

FHAIEE BRIl gt GABALy-ZIRE TR

2.3 JKE W GABA,  GABA, &% GABA, & f{k
mRNA 4% 335

TF 0 BRI A5 750 201 51 56 IR R A 76 241 %of B A T
i GABA 32 & \GABA 57 {& mRNA {1 fH % 3% i5 &
LRGSR E L (F=6.134 5.106,# P<0.05);
L5 IE H G BRI B, 455 700 24 52 56 R A 9 i b GABA , 32
& (GABA . 5Z & mRNA [ A1 XF 2 1k 2 38, 22 55 44
B2 X (1=-3.211 ,-2.532, 4 P<0.05) ; B
2 52 5 MR A0 I i h GABA, 37 f& GABA . 5% {& mRNA
AR XoF 2% 38 ik 2 ) S v AR U X IRER , 22 R A G it
2B Y (1=2.512.5.645 % P<0.05) , A iF % X} B8 iR
EjHE A X AR (8] A8 ) B GABA, 3% & | GABA . %7 1k
mRNA X KRB R EZFH LRITFE X (1 =
-0.122,-0. 514, ¥ P>0.05) , Ifij 1E & X} B IR 455 70 2
S0 MR B AR TR 21 ) BEHR (3] GABA, 57 /& mRNA () 4 X%
ik ER TG EL(F=2.676,P>0.05) (% 2),
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x2 BAKRREERRF4FEAMES GABA, GABA,
% GABA . ¥k mRNA iH3f RiZEHLE (xs)

a5 o GABA, 32k GABA, /K GABA 3Z{k
mRNA mRNA mRNA

EH X B IR 10 1.00£0.00*  1.00+0.00  1.00+0.00"

LT 20 525 IR 10 1.1420. 11 1.07£0.14  1.2720.07

A 70 21 %ot R R 10 1.01£0.12°  0.9920.08  1.05+0.10°

F 6.134 2. 676 5. 106

P 0.016 0. 087 0.013

VE 5 B4 ST IR LE " P<0. 05 (3P 3 07 22097, LSD+ K )
GABA :y-E 3T M

3 it

GABA J&24HES W vh X ph 22 R G P B B )32
SAREIE s SR, S S MERENER KT T
523 G0 s T S e k. GABA
7 2 TR WOR B fE AL L- /R DR 7™ A, 2 k50
GABA, .GABA,Fl GABA ., L7545 #E 3 4 ¥ I I - 4%
ik, GABA,ZIK 5 GABA ZikJE T 5 T AIZ K,
R 145 C17 il 38 ; GABA 32 (K& T G & [ A Ik
AR A KR Ca™ il . Hi, GABA 2 AR 7E
W rh FEA MM E SR S0
P GE A5 5 1% 3 % V) A &, GABA Z K 2 F R Y K
WA, fy S5 KL B 28 CL 3l 38 45 4 T, G IF 3 4 4%
06 Bis Vi3 0.8 0 ; GABA 5Z{K N GABA , Z 1K)
WA, 5 4 piE 34 R . K, GABA, Z (k5
GABA  SZARTEZ5 46 5 Dy e Jy 101 A3 AR i 0 AR L1 o A Bif
FE RS2 98 6 5 F PCR K ) LIM K BRURR 19 i v 3
Fi GABA 32 14 37 9 3¢ 1% 119 48 1k , %% B¢ Bl 490 R 00
Jiish GABA & {AFl GABA 2% 1k mRNA F % ik 25 b —
0, PEOR 2 P2 AR I LR A R R S L R b T g HAT O
AIVER

Chebib 25" SR F 25 /N3 il - 15 D 35 5 19 J7
Ny LIM B AU, E 52 37 55 A i 1 99 0 = A ke =L 3-
ACPBPA (GABA & (R 45 5T ) BE FH 1k 0 00 & J& , 30 4l
Bl B A S 1 5 AR HE K, LI 0 R A AR 2 R A
P, Stone 2"V BF5Y & L, BE B MK B 1E S GABA, |
GABA, ¢ GABA . 32 U5 4070 24 68 41 i) /N X I it 4] <5
P35 AR ( form-deprivation myopia, FDM ) 4 % HR %l #9 A=
K, HEERZCRA AR : GABA 32 AR %5 Bt 570 417 i
PR T2 A I AE 0 ) IR K A T R A, T 0 A R A 1
KB AE FA TS5 s GABA A2 VR 45 470 750 910 i) 3 4L 522 B0 %) HR
Al 2R TE FB G K 0 [R) SE B RLR s GABA A7 A4 H1 71 417
BT E B AT IR . % A BFSE R, GABA g 21
Pyal s e LIM /N8 I 5 B 2F 45 21 Bt DNA FF5 2 85 1)

ik, GABA 5 4770 AT 3 52k LR ML B o 3 9 %
AWFFE R A HPLC 240 50 9 9L R 5 GABA 55 T
552 92 56 5 i PCR A9 GABA, 52 1K | GABA %
& mRNA k75 b # Al — 50, $2 7% GABA Z ik 3
P55 LIM R B LI 2 56 U0 R 56 , 0 35 ok 35 3 3 41
i GABA 52 1 7 BE B 1% X JIK BT W 1 2 B 7 2B 410
VT, % 25 S0 S 4% 1 AE L b 30 0 55 R 5 b ok BRI
GABA 32 (A5 50 0 7T H fh E WL IR 4598 . {HR, 2 v
% B HLAR P 0 GABA, 32 /& mRNA ) 2 15 76 W]
AR I T By 5K L A ] B S 56 3 Y
g2 R EHEAH X, Hoh,3 b GABA 32K %7
G SO o T N T RN E I N i R A O N )
AT eSS S5 7 N 3 Bl GABA 3% 1R B 18
AT T 4 4 T AT B A R AR ) GABA 3 Fih 3z 4K
W FE BB BT o5 b B R R, GABA, 32 K A o5
25% "7 AR R W RT RE LAt 2 R 2 IR SS , LI BCS:
6K I A ) L 7E JE AR oF B ) 4B £k s GABA, 2 A 5
530 WA 2 A R R B 4 I A 3 R A S
GABA 2 5 i Wi 114 % J& tho vl A 2 38 i JLIE AL )
e AR R R

ATAE SR , 3 A7 F 5 4 WL 190 JIE F 14T ( electroretinogram
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