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TR EAER. BRES 1 PARECHEREERBIRTTE,2~3 MARAA 0. 01~
0.02;4~5MH# 0.02~0.05;6~8 A~ H £5 0.06~0.1;9~12 M H#1 0.1~0.15;1 H w44
0.2~0.25;2 H# 0. 5~;3 B 0. T~;4 $2J 0. 8~;=5 B AL 1.0,

2. SHEESUBE X ELBURSE (contrast sensitivity, CS) B R THBEM B BIgr 2 —. A
HR 3% 1 AT IR A BB SR R B Ry et 45l 4R 25 1 i) W B R 1 22 1 C B B ) B A B RE A7
W1, 0 T E 2 IFNIE R TIEE, A L E L2 HERBEFHAR/NAR , LEFHAX LE AR FE
IR T . XF HEBERE SR 2 (Lnax — L)/ (L Lin ) 0 Lonan 5 L 53 90 28 75 58 B AR KC{EL
Fik/ME .

M 20 42 60 4EARE , 23 (8] 23 B BORF ST 5 | T 62 G0 o i 4l 45 38 B B (MTF) By %
=, AL R R B MO R AR 25 SR L E R E . MER RS MTF B5 %,
B AR R IUARZ RIERE NS FRE 2 1EX LR BB HT L, OB B B
T2 AR RN FT BB B 0E, LA SIS0 ot LR B . DX it , ABR X b 480RK BE R 3% (contrast
sensitivity function, CSF) &REA [R5 18] 55 3 A HR BR5E 1) B R 0] LU B A%

A I AR LR R N A -

(DPAF VYT MR PR B, 525 SRR ST LR E S E A, E T
B 5B BB R TE 1 23 ] SR X, CSF A X [6] B 25 ] SR X & 3h .

(2)H A - LA 1 T, 02 (R A 8 IX X LSRR B 7t

(3 M ERBOT 1)  FE R = B, T EH AT S A5 L BURE B & , BL R,

(4) DRYRR SR, « v DRI B 0 3R 0 S 51 S % v 30 R 180 43 X B LSRR B (R IR S R R
i, TEA3 X N AE I

(S RRAR 7 B 18] « S8 7 B () 4 0, 230 2R IX A Xof b 808 BEE 24 e , T EL7E VR 25 R B R X
X U TR R,

(B) AR IRIRE Bl : BUARBAR B R B 1 785 2 (RIS R X A ) R PRI

(DR S B AR - SR PR T W8 19 CSF L iR E -7 T f%.

(B REFL - ALY K, 1 2 (R e X %o EL SBURR B T %

(9) 4 W B SZ H T ARA  ZEAL B O MTIX, CSF ) 15 53 Wl o7 B8 7 » T 26 00 D) S 14 o 0 3K
DU AR50 g 17 3555

(10) 44 : JLE K CSF 1A LLRAK , B 4E A B CSF {HE R, 40 & DL BEAE A 1 fim &5 45 X
HIXT L BUREE R B T B (EAR AR X A AR B 5.

(Z) ais5aERE

1L #ix5a%E BEEAEEKIEGEHBRAIETI BN —Ff EWERNE, KKH 380~
760nm RIERIERMBE R A G RN, FF A A, BRANKAKEE TRITHMRELE,
A TR E R h A EE RNLREEL. BABFGBERTIEHYESH, (55 KR
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AR KRN Y S B —Fh 22 R

(1) = JEE 3556 (435nm)  R6(545nm) LA YE(700nm) BB A A A Y. [FET, 7
XM AEHIRA AR =4 A MEar b, Bk 4.8 BEERAI=ReE,

=X BEAR . A YBZREHIAEARABNAREN ZRBICHMAR, 75 2 &
G EOR SR S ORI #E 40H . 4T (RO B iR, KRR . & 4 =Fe. ZREEH
FERUSEMEIHETHREEERF AN . ST RS RIS B KHLIE,. %
WAE R B A SRR K ERE

2. BERY GARFEVHIEXREMNEXME. EXREARRER—MHEESRER
fewi. BEMAERTCA,FRERBE. ERECRRE XHREREHAERE, LR,
TR 2 BRI R PRI, — AR, AREBABEAEMASRIAR AERAER
BRENEEL . BRERINOREEH, AFHREENECIHARIEK, ARFEEERVIIEZS
—EMRH L IMNFEIGEBE JAE R LT R ERERLTA ER R, ALakihs
EfE RN EREE.

(P9) SARFAIL k4L 5

1. AR

(OHEAE  BAIAEBBR YA B R 52 /N, T LR R T M =448, Bl R
FRFMEEARS AR, XEEMAKEEXTFRGIER. SPRYEEL GRS IR
B BRATEH AR DR, FRIRBRNXFE T —FR VIR A, X RhUR 8
R X BT A Y R AR 95 7w IR TR Rk A9 DO BIAE L AR B A R 4. SR R OUR i L
— 5, RATTAT LA FR B M4 5 AR 255 i8] o R0 B iz B 53 S 7 8 o A T s O R ) A 2 o » T 55
SAH R A ZS (] S RS (R — = D 1§ 2 A E (horopter) ,

(2)Panum X ; {0SR 340 53 B FF LSR5 B S o S G B, RO B A A K/ R A4 AR 4k, T4
A ZEH DL s _E AR X R bR —BE L. YER IR RE, 5 — BT ek T
XUHR A B B Mk » AR 1R TR 9 1 L P B P A e b 1 5 0 380 1 0 PO LA T A
B 3L P — B Y B PN, T AT DA P= A B — AR BE , BP0 R L A 595 ZE DU B AOTE FL. R
PO A I B S R 3 AR /) 4 98 BB Y 48 Panum {5 BB B Panum X, KX 7E IERTF AR/, A
R 3B AR T , H 0 MA Panum K/MTF 5 8, 73 .0 MK SE 5 [ 10°A, Panum X 7] 358
10" 90 A , AT M2 R R N B AL

(3B - DR BB FF 434 ] 3B 43 A A R 9 BB B — N R BR VBB Th AR,

2. @M

(D2 SRR AR LR . 24 A U SRR AT , B w5 AR AT b 9 457 B AR T Pk
ZEFT0 B A 25 R, BRI (disparity) . B Py AREEETENZT L E—F
WE N E AR E RN RN RS, 2R OPRMERFE S E Y kAL
BAZEBERAIZXMERXZR . OWRMES IR, STARRBEE Rk
FoPEx2R5R, AME S 7E— YA TR A AR R E R, X2 BB shm &
AR . X T 1E H SUIR P -, 8 B A SUHR B 25 R 41 T 1E 3 kA A9 4 o I B R
B, TR ZE N =AW

OB AFHR EHANRBWNBAFHRENMBER 0N~3% . RYBEE ALK EHIE
KEX, HFHEXAARES R BR>BEEWRE/NT 22X BHRIEAE. TR EY
AN S S AL AN ER BRI A iz Bl [a] B, 7T % & DUER (] (93P &, BB S 2 FH B K



10 [ E—1 E&MmiR

f
iz —,

(R) MEAB MBI

1. PR EZRBNT HAEWAEOERPRBRE AN, 2ERE . RS
FHZEMBEETL, ZEHSRES B, EARA S E — RN LETLL, [FE B EE
B, B ESHE MR EE R . BT REX —IB R RS,

N2 AR TEN BT I 7= A AR AR AL SN, FLIR IR BE & G 9R BE (3 9 T 38 K, J e P R AR T
RN, IR R AR AL A R, ER R R A A A (Nat ) B
FRBENEFEN 0B 1 AT B B AT b A 40 49 B U B A IR 4 S A 4 . X
FhEPLE M B B 7 (R SRR B AL B A T AR . MR aRXEOLE A6, 9hEE i,
R L N » IR ARAL AR, S 3 T ARk,

RSB AR /NRADERE R X, R 5B KA L. AT MRRZ 28 A R
B ARfEN 500nm, SHERLTET A T A —3 . IR = FOR R B 6iE EUR h 2k, 2 31
5 MK = A Z LRI R AT . B R R AR S EdR AR
P TT, TE T R BRI R , (AR PP 22717 40 B P REAG I 21 A el 7 AR AR Ak 35 7= A BhAE LA .
M5 558 R B 40— DR i — M 2 T 40 .

2. ANEEXMETEARBELERNER HUNBREELAHERHRZIRIAMLSY
MMES — RINE S RLREN, EFEAKFARMIR AR R LBE, LEEK
B 7 Ab X St BR A L SR, 3 S 22 STAS o A7 9 SR SR P b A 145 8 ) 5 X 8 4 i ) % O 3 5
ToA 52 4 A 5 Rk i 7 A Bk b =K T 3 5 o 42 T 4 B A S D Sk R 2 R Eh, (4 B BE B 4%
. SURMARAMERKEAREE REHERZHEMN 1%, Ak, — MR HRER &
BTHEABRZBNERRA . EEAHHMS e R TE S8 WM EE ERr2m e
%584 @ 1-1-2),

ON-H75 B4R A

4 BRH

B 1-1-2 R E Y AR ON-rR B (A)
¥ OFF-rh s BV Iz Bt B0 M8 32 55 48§ (B)
(3% H The retina;an approachable part of the brain,cambridge,1987)
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3. EMEANEREERETMERR FRE, LERZFMAMBIRINAES OCET),
W5 FUBE AR o 4 g 2 V6] A4 75 B BB B L I Sl — RIIM ST BIMER. fEX
ZI5SEP . ESHES - RMK TR, 5580 TIURSM, ZrE T H, Haty
20 1% B IR B S MU BRI, B J5 RO B rh st R BB R

(DIE B EE MR SERRBEANA R REE AR RRE: —~REAM N EEE
B YIRS 28— DR 4R M~ 225 I 5 55— SRR 0 ) 1Y, B g K P 40 0 DS 2 400 B 52 R Y
1% , HAESN . AR EXTIE S ST Y . BREEBRBRIIFARICLK ., ZEaBEM
B 5T, DL R AP (5 B A5 38 =B 0] LA G S8 B L 5 5 B .

1) RUAF{5 538 B - U0 R I v B AT Y RS2 45 4 U5 -5 B8 F B 4T Xl ae v i 55 6 4R 3
HPHE ¥L5E (scotopic vision) . PLFF# BE MM £ o0k T4 LMLV, HE BT WEE 56
B%. M KZ4 75000 MAAF4EARIK S 5000 AT BUR 4 ME, 250 M E K RAM, B SR
- HETHE., XFMSRENTRERZWMRAEE.

R LA, R —M IR AT AR, 10 ROR0E 3 A2 ON-H.L R
R, I FEGERMER ERZA-——mGluR6 Bz,

2)PHESE SE B RS H b WG S E BB T E S BB AR, LR Z A%
SR AL, J5 E R LA R . (HERAEE =AM, 25
S €0 REURR Y | S5 SEURR AR RN AT (2 BURRAY , I R 40 S AR AR A T AR A T IS 2 G U
Hifm., FILAEX—RE ERE, KERERERE S A E SR, Hh i e guRA i E
B NG, 4T 0 BURAY AR S E B R — . T 1M F 10 4 A Y ] /N B RRU) DUAR 2 R Fn e 22
B E, R T —FPRAR” (midget) R, R R 8 B (midget pathways) 75813 5 2 PEAk
SR BE T HEEEE.

(2) 0 2233 0 - T AF- S , 10 OO JREE 4o 25 338 Jo A 32 A I B 52 L RO B BEBF S MO BT . 00 D9 e
2535 I B oA PRAR M OB A B T I A AL MBS A% L], BRTC 2 R M LB AA 20
KM WAER HER - ERETR.ZBEE.CSal. SO N P WE%E., MR
R 2R A B SO Rt — D5, AR A 23 SV SR B AR MREE S . S G
B.BEES BRERE. UMBEEENMEE AL EZERUSER AR
- BT RRARRINE A 23 R R HZ A (E 1-1-3),

DA ERR A 24 Pt FHE F D6 RS2 45 40 B A DU 40 K B A SR SR A BRI, X PR 4%
W R TIRE A L BRI 2 A 54 , & Ll A R AR LA B R MR BSE .
HATIAR , Z B E MRS 324K 0] 43 0 8 F BV AQ I RS B0 K38, 3 0 32 P 3o 2 5 A U 48
M KM EK RARAAE T HREER . OB FHEERZEEMIANEES I =2
W : N-methyl-D-aspartate(NMDA) | a-amino-3-hydroxy-5-methy-4-isoxazolle propionic acid
(AMPA) fil kainate(KA) , BFEUEE FE216 T OFF R XU 4 . To 1 52 40 i F s 2575 4R
ML EFREEFEEGSRARM EEFH. ORBRSERZES T ON B IR 4
M AT AR R, 3 FEEREE SR LREM . BIEEERTIIMAE TR LU
RIBBBERZAE(GIUR) A=K, H—K K mGluR]l #1 mGluR5, 5§ — 3% mGluR2-3,
=2 mGluR4 il mGluR6-8, XUk 40 | i 28 F R AR I B BB B A AT
20 B0 A 40 P55 DU 40 R P R e o7 S AR AL AN AR 4K . 3 A 2 PR EiL S E DA 00 IO B Py
L TP R A —FXT LLALE L A TRRGES BX KB X LES MM A S K E., MY
A A A SR, S RSN TS FREE T EREEEA G, KRR
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O  Glutemate O ¢aBA O Glycine O  Unknown

H1-1-3 #REREYSAmnNEAREMoNERER
B W 26513843 B ON BITUR 40— S ARAL TUR S (DBO) i@ i . 13843 B /R OFF BXUR
A — B RACR DR 4 (HBO) i % . B4 LB /RMI&BLK, L H—FBEERAR
o IR (OB LRI 2E KA » T I — &4 Bnst A BB R (D), +, BN ESHE kY
MR, — FRESHEFHREM. (EH Adler's physiology of the eye, Mosby,2003)

AT Y2 SUBR 32 (A JU 321 35 40 M A 45 7 T B B BORD K HL L

2)y-EHT B (GABA) T H &R - 76 4L I 3 A1 % 100 4 b 422 128 R e /K P 40 B P JE K 2%
MR . 2 BREE I AT B TR RIS, TS 5 AL BRI
ERI MBI AR MG MH SR . O TRZEaHE GABAa, GABAc MIH & M2k, B 71
SRS BRI (CL )&, BrSTR I, 30 338 i o 1 7 2058 T8 AR B 8 /K S 4 i Fn ON
B XK 440 P EO AR 2 75 A 2 AR Ak o TS LAt 190 FBE PO 40 LT OIN 30 0% 40 L fy e 2 B AR A s AR
RS2 Ik GABAD 534 TOK 4R K RGBT M . #8795 GABA B i B sh 7|
R B FEUUN A AP

(%) BB B EHLE

B GEEAARUE RS NHE, RREAS REEORERFE. AERSELHERE
BB AN FERE AR R R HTE B R, RREE b .O— AR H 0 RS2 B, A
BT L R R PR I R MR B TTARE BRI PR ERF R ESMURR R L 2
B LIKF , XFPE B R HEAT

1. REEHETHBZIFNEITFIIE
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