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Abstract

1. Human crystalline lens and vision

In order to investigate the hue changes in eyes
with UV-absorbing intraocular lenses(IOLs) and
tinted IOLs, we simulated the changes in the
chromaticity coordinates of the 16 colors of the
Farnsworth dichotomous test-panel D-15(panel D-
15), considering the ratio of the spectral trans-
mittance of the IOL and the human crystalline lens,
and the results were plotted on a CIE chromaticity
diagram. The chromaticity coordinates of each
color for UV-absorbing IOLs shifted to close to the
origin of coordinates while retaining their hue

circle. However, the chromaticity coordinates for
the eyes with tinted IOLs did not change much
compared to the coordinates for phakic eyes. As a
result, it was suggested that cyanopsia after UV-
absorbing IOL implantation could be explained by
this simulation. As far as the color perception is
concerned, it was also felt that tinted IOLs were
superior to UV-absorbing intraocular lenses.

Next, in order to evaluate the hue changes after
IOL implantation, the achromatic point settings
were measured once before surgery and several
times at intervals after surgery after taking off the
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eyepatch. Four subjects participated in the experi-
ments.

There was a large shift into the “yellowish”
region of color space immediately after taking off
the eyepatch after cataract surgery. Then, the
achromatic point returned to the chromaticity near
the achromaticpoint measured prior to the surgery,
with the time course of a long time, compared to
color constancy in our daily life, which takes as long
as several hundreds of seconds to reach an asymp-
tote. Therefore, the mechanism of achromatic
point shifts after cataract surgery may be different
from the color-constancy mechanism in everyday life.
2. Molecular genetics and vision

We demonstrated new clinical and genetic aspects
of congenital red-green color vision defects, con-
genital achromatopsia, enhanced s-cone syndrome
(ESCS), and Oguchi disease in Japanese patients.
We clinically diagnosed 88 male dichromats(31
protanopes, 56 deuteranopes, and one unclassified
subject). This subject had a new form of X-linked
pigment gene with a unique arrangement of exon
5(Y 277 from the long-wavelength-sensitive gene
and A 285 from the middle-wavelength-sensitive
gene). Mutational analysis of patients with achro-
matopsia disclosed CNGA3 mutations (p.R 436 W,
p.L633P) in one of 14 patients, suggesting low
frequency (7 %, 1/14) of CNGA3 mutations in the
Japanese population. Three novel VNR2E3 mutations
(p.R104 Q, p.R 334 G, p.Q 350 X) were identified in
both mild and severe forms of ESCS. A novel homo-
zygous GRKI1 mutation(p.P 391 H) was found in
the Oguchi disease patient with reduced cone
responses. This is the first reported Japanese
patient with GRK1I -associated Oguchi disease.
3. Information processing of the visual cortex and

vision

Regarding information processing in the visual
cortex, we developed the stimulus to improve
identifying retinotopy of the human visual cortex.
We performed two types of fMRI experiments. One
provided a quick method of mapping retinotopy
using a composite stimulus with both ring- and
wedge-shaped stimuli. The other provided a method
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which can show the horizontal meridian clearer.

We explored the activation of the visual cortex
associated with color perception. In our studies of
the color center, we first researched the symptoms
and lesions of cerebral achromatopsia, and we next
performed the fMRI experiments with a pseu-
doisochromatic plate test and with a color arrange-
ment test. After this we also performed the fMRI
experiments with a complex color painting.

We realized objective perimetry with functional
brain images. We first developed the software to
depict a visual field from the signals of MR imaging.
Next we performed the experiment with hemifield
stimulation and showed the possibility of its clinical
application. Then we showed its reproducibility,
performing the experiment with more complicated
letter-shaped masked visual stimulation. Finally, we
applied the technique to patients with cerebral
dysfunction.

We performed diffusion tensor imaging (DTI)
with a clinical 1.5 T MR machine to visualize optic
radiation. With patients who were clinically ex-
pected to show disorder of optic radiation, these
visualizations were consistent with their pathol-
ogies. It was suggested that this new DTI technique
is useful for estimating functional disorder of optic
radiation.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 111 : 160—192, 2007)
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fEFI#0010
N
/ PAY W
Y
Cys Arg Leu Arg Gly
cCTPTE8C C E@EGC T aA GC GG GG C C
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ey

e g

HRER HRER
(R104Q) (R334G)
29 NR2E3BEFIV/>3&T0Y) > TniER
Ec5! (E) #0010).

TV Y3DARYI04DTIVFVERENRT VY S
UEREICEL LRI A U AEE (pR104Q) &,
IV TDARYIBADOTNFUEENRT ) v
BRI L7-FHH I A v AZR (R334 G) 2 &
GATUEETHED S, CUE 63 »551H)

(X 25). XTHBWEERT, HO L RHEHMEE XA S
Nnix»roiz(®25), ERG X, K E 30HZz 7Y »
B RGIEEEI L, 7V v 4 ERG k #k ERG O HIE 3
ML T 7z (K 26). Light-emitted-diode (LED) % A
W BRI ERG 258 & Lk & 2 5, F (430 nm)
LED JIBC X 2RI 1%, M & ICHAE L WIRIER K
23D 5 —77, #Rf(644nm) LED Rl L ik, f#
HHE LR TIREIZBEIE L Tz (K27, BEERET
BT 20 0E R, ARIEER LFERIC3EEEZTRL
72 (X 28). ¥ ERG A R i, #EIK 2 ESCS /¥
§— 2R LIDS, RGO IES & il Eae
(RIFatlh, EEOR, EESERERMSE X, Fhe
L-M#BROBFEELZREL TWE, REFNE, B2
i D ESCS fEBNC N, TIBEREMERE O M2 S A 5
LIERITH 5T, FIT, ZORERRRT ROk
% % NRZ2E3 ERFEMT 2 To7. Z DR, =27V
Y3DARIADTNF = VEREN T IVE S UBRENIC
ZACLIHHE I A AR (PR14Q &, =27V ¥
TOARY3IBADTNF=UERENT) v UEEICEL
LIHHHI A AER(QPRIMUG) 2EE~T uHE
TR ([X29). HFEIEpRI4QERE %, HIT p.
R3IUGEERZZNETNA~TUEETELTEY, F§
RS HBEICFFEIZ P72 (”30). 2 K104 &
3341, ZhZN DNAKEE RN 21 > (DBD) & LBD i
FELTWD I Ehs, Bxld, REFIOET VLIRS
I— R EINZEEIE, TRENOEERDTVE XA~



178

R334G/+ R104Q/+
| O
1 2
I
1 j .2
+/+ R104Q/R334G

fEHI #0010
380 NR2E3 BRFER LIEH #0010 DRFRE.
R pR104QZES %, LBII pRIUGERZZN
TNANTOBEATAELTE Y, BROESHEER I
LTw3,

2L NR2E3 EEEHEBEAED—E 2+ % L v oK
3T, NR2E3 28, ERBEH(E N, YW IcBIT 3
RO FA: « 5Mb - HERFICDEDEHBE TH 2902 &
M5, AFEGIOEPEEE 3B 2 AHABBEO A 13, &
oD TR T2bDTHE, £z, 30HZz 7V v
B RIGDEE» S, BXUBRKEHEYARE,LS D L.
M $EERDTFENRE S 1, BEFOZK % XFET % b
DThH-oTz.

4,y O &

INEUE R, 1907 FcEAE CHA S W EEETRE
D—DT?, HREELHEREER % & AR
BThs, BEE, HIrdol&EmERNIA SN,
R IEIC 2 1 SBERK E 2L T 2 KE - B8
RNL, BB FIRTH 5, —Mkic, H1 - Bk
= OEAEE A STV, BEIEIG 30 4% 0 ERG #&
T, ERIGEHEEL, RRNICEOEETEall, b
e b LEER 2R, #AERKIGS L O30 Hz
7V v A RIE, IEFETHD, BHEZE, EFZHAELLE
AT, BIECIEEL GBEL, EFEAAREEES
DI 2~12 K2 T %,

1995 4, HARADO/NIHFERIT, SAG(T VA F )
BEFO 1R EZTE (1147 delA, ¢.924 delA, p.N
309 fxX 320) BSFEH S 7299, Z Dk, D 1HFERE
EEIL, B OHRANNIREFI TSN TWS Z
EpeTO) BIREEREEZEZONTHWS, ZOER
PGS Tnws b 0ld, HRARREA Y FAK
RTROh ol 3BEOF v v AZRPRITGX,
pR193X, pR292X)D & TH 5797, 1997 4, K H
AD/NYREERFO~"C, 3D GRKI(nu R 7y > %
F —¥) B FEE (deletion of exon 5, p.V 380D B X
U p.S536 fsX 543) BSERE I N0, Z Dk, /NF X
I UAD1IRFRT, REZE(c.827+623_883 del) H3#
LEINTWBEY, ZhETIZGRKIBEFEREH O
INCREEFI DA, 8 FIic T &9 HARNER T I

HIESEE 111% 35

STV,

Tk, 20004 H2 5 200412 H £ TICHEREK
BERERIRFRB 222 L, /IO L2k S Ll 5 558%
6 FERFNIZ DWW T, SAGERLTF & GRKIBEF BT %
To7z. ARFRAER T, SAG BIET W 1IHERIE
(1147 delA, ¢.924 delA, p.N 309 fxX 320) % & <€ #
GTHRD Iz, o 2 FEF([A—FRRDIEK) TiF, SAG
BETICEREZRBD o> b Y1, GRKI BT
W I AV AZEHE (c1172C>A, pP391H) 2k E
BE TR, INRIZBY % GRK1 BnTERI
DNTIE, KEMNEFIE S35 > NEFITIZHRE SN
TWw3h, HERMNEFITH GRKI BLETHERA & %o
TWw3 2 ERHSITLIZ,

IV i & B0

BRI, WETUE ISR Ob, SMABSRE 2 H
LCARID 1 KERFICAY, LD ERPPEANEEES
M, HIHE - B - EEs s, Zh e OFUEIEHRLIE R
B L T, 1950~60 14X D Hubel & Wiesel O B %2,
F 72 1970 102 Zeki lg & D, YV OBREBT B L R
HHIEFS VI~V5 FOEBICXS SN TR, S5
Miofba i, & MZBWT b BHEF OO K63
R L ZOHEERHSMIZENDODOH S,

S BRI T, A ITR TV 255 % 58
L, ZOMEEPRZE[MANCFEEL T3, FiEOHESR
BENE b 5 ERAEIIVINS V2B, V3,
V45, VOB, %L CTHIBHZE~ZE T 2 EHIHEEER
NZDFERERNE O & 75 %, $%E OEEZAN D d
D BHIEIMMEIIV2E, V3B, V3IAK, V58, *
L CHIEEAZE T 2 HHHRRRER D 2 O F 3 FHiRLE
D ERS>TVWL I EDBHONTWS, LarL, BT
i, INoD 2 ODRERBIREEITHITILTHE DT
B, AWITFHELDLVRNS, REDNWFRE L2HE
FLTWREHEZOLNTE TS, BIGHRULEEE I,
AL & HEE & OXHEBE % retinotopy (REEERAL
FHE) T 2B HRcESOTRIES L, SEBENZN
FRED XS RBEEZHS TH 202 OW T OMEHE
BHENTB,

AETE, 11, PEESAEIICEL T, AR
WA 7R ERE DTN T 2. 212, BofFHRL
HICBIL C, BRERIBES LI E R (EMRD) % v TfT -
7o B ERR, R RERERERI TR B X OB
BCF HERA TR O TGS, AR ORERIN 2 B2 L 125
G OO BAEEE O JNE R, B & OKRINEAREEE O
FEMR & 2 QIR BEIBOLICBI T 2 R IC D W» TG T
5. F3, MEE» SHEFL2HET 2 Evw), FHHEE
WENOMESE (T3 —7 4 > 7)) IS T 2 Hfic oW T,
%412, MRIGET >V IVEIBRIC X 2 (e O 176
B« FHiic B3 2 FE OFIR B & CEERISH O RTEeME
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1. & MEIRBFORRSBABERORE

fMRI 28, Ogawa IC k> THREEI N TbTH3ER
D 1993 &, Engel 512 & > THEFW R T A4 7 7 HEEIE
NI, ZiE, 1970 R Zeki & B39 D TE
BICHE LRSS ERE £ N OREE TR %
BificdhH-72. #I12 phase encoding % 7z IZ traveling
wave ik EFEIEN T 2O F K, EfSAERLE LT
KT 29D 7RORFBEERRL 25 IMRI 25T
32k oT, MNOTREE RN, 22T
LicRIG%Z2ES 25D TH-7. Engel 513, travel-
ing wave EIZ £ o TEEFICH - 72B.LHEE» 5155
niEB E R E5 MY, BEhciFHE, fthcFe2
1bE, 2L THfTIfE® ey N LT 7{bL 7.
NI & 5 TY ¥ ZRIBL OB LRI IFIG L 72 94
VRO KIS, B OREEOATE IR Ul AAEEE D -
THEsN:, KBFRICL > T, b M OBREEORELR
Wb, Zeki 239 )V DLTHLEE THE & 12 L 7z AR AL
FH EFUOMIENTFEAEL T b 2 ENHEICRE
7z. Sereno 5 1%, ZDOFFEEH W T Zeki ¥ % v T
Tolck e FOBEEHE2VIE, V2EBXLUVS
FICHBERIE L72%, ZDFER, t hicBwTd V1
& V2 BRI L, BBEIERRI S LB
T, BBEEORIHICHANIIZE, LY EIHRFIHILL
Tws 2, BABRIVIFEELE V2ETRRZOIHEF
BHELTEY, HHERICH 2 Z L8RSz, %
7z, V2B E V3IHELORICHFEROBEBRBEEL TW»
7o, ok, ZOEIWCHEHEL traveling wave ODAFHZE
BTV IREINTWAESEI/IFEL LT, 05 DER
EEF LI, ZOREKER, 0%k, HiRERTOa VX
Y AMBELo N, RETFOSMRERE L TES L.

Fx b 1996 F LD IMRI = H W THFFE L T & 728987,
Z 1L T, £ traveling wave JIZEIZ DO W T T D 2 A%
WRLZ, B10o%RESE, ROERHREzZya—FT
5[0 7RI ARy a— N3 5 [REEH
W #=EECEER L (K 31), i THREOER % [T
L THE L T I BSTAL G D EE R 1 FEERCHIERIC
TL5HTH-72%, IMRI ZERIGHE T 5720 DHRK
DORMESE, MEREICH 2 Lo THIME TIEE WL,
MRERFI R < 7 2 EWEBRE 1357 Ic L > TR &2 D,
BEXICLD /A ANEIET S, BB R DY >
FE e BRI 2 W2 Z ik - T, INEEREEBRNIC
IYaA—RINETNETIOT—51%, BOUEIZL>T
SHERTRETH D, BREWR % L0 HHE T & 2 AT EE LS
B3, FB2OWRLAE, V]1IBFNOKEFFHRERIN
ZIEFECHEET 2 HHO LD TH o725, Zhik, Fl
AKEFHRE» SR EH L, SHUAKEFFHRIC L AR e,
ETFRD 2 D OBERREE Aw CRAFERE = > 2 —
R B CHo7lz. VIFE V2EHEORR, V2L
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31 [ T7RE] & [RRRI] OREHRR.
ROEBREzTa— 32 ) 7R E, AE0RA)
e = > a— N9 2 FEREE FRCiER T 2 6 2
P,

VIHFOEFIHBETHY, V2HIVIHFL2EATE
HIFRRE & THREBERBBENL TS0, 1/4 1015
OGEHEICRET 2 2 N TE 5, LirL, VIF
Tl E T ORBFREER > VG L T b0, D5
DIMERR & 70 5, B NHEFR RO IERE 2 IO HEaE b &
g3 25 27Tk, ZhDfEE LY REDERICK S
EFEZ TS,

2. BRiRCHT 2REFIRORIG
Texix, ZhF CHEMRAE BT 2 AEHRLE I

FMLTER., £9, RiXMEEREE OER L Z ORI
FLIZDOWTHTEL, Xz, IMRI 2w THEZEICH
V5T B ARMEE R & ARG % 51T L C
WL EZRZED LD BIEENEL T I DWTH
Nz, X5 M RERE L U OB ERERIE - 8
KL IBEOOREBEEROILEREIC DO WTHAEL
7z,

1) KBRS ORHE LER

KB R R L, W OBREIERIREZEC L > T4
C2ZENEn, BPNCHRESNIZDIZ 1899 FED Z &
Tho7, H2HZER, A oatANKE—tk
%, BHER, FhLETRTVEAROECE S, Eif
b ZOFERBHERICEE L. MEEEPHMRERT
EURBROFRETH->TY, TOXIREBEZEL
TEIMZRZAIZEE A 5 vy, ST X hiE, 2O
B% b OBFICEAF LFEEOEHNE <, HBRIFEIEES
R BB b 2B H 5 I LR E
729090 RGP R, FERETLAELC B
BHY, ZOHERAROREIICHERNS A ohi,
i, FHELZIOOEAEFADREIATHE, Ly
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RERERRBEEBRET IEMNDRE
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106 |7 Nag na| ros) L

X 32 RMEFRERXRE - ISEHREIIREICT = 1)V T 2HEEREDRE.
REREREMEZ LT WY A 7OKHEIE, OHETIREIC 7 =4 VT 55 4 7ORRHEICIER, BHIZHS

ML Tw3, Ok 98 » &5 HE)

L, WFNROERD b 2RISR E 2 L Z ORERSER
L, BET 2 ENTIE R,

1990 41z Zeki 1, KRG ICHS AREFEICOWT
s L, BESREE S S RMEGEEEOFIC, AlEEK
M IZIEE TE 3120 20 b o TR 4 <
TERWVEWD, OHREORESTRE I 2 KIEEG R
BN D T ERHEL Tn3,

Tz, 9, ALFERFCOEMRELZEITL, K
PR ERERID A 7 ) —= > 7 2T 729, [E4Y
HHEEICOHT 2 OEREICI, BEOMEICINZ T, &
AR 2Rl 2R LT E L2, 2 DOFEE, ek
K ERREEICHFE S bl TWwi IHEREBO 3w
FER 2 B L7200, AEF DR H I3 2R IEEE ] 5 IS HtR
WEEL, AF1/45%KL, OHESFEE &M
TxA NI, L L, Z0OBEIZRMER G EIE [
EZ 5 Rro7, WEOTGIE, MES OGS
ENCEEL Tz, ANEGIZ&T 4 HloKMEARERE O
P, OHEEOROWKEED 16 FEFIO b D& £S5
B 5T L DIZDWTHETL, KR e 1B
DB EHEE Lz, & 52, RERARZRE
ZRTWI A T O EE 7 2 A VT 2514 7D
FEHRDILD DDV THIBRGES Lz, £ OFER, RIMEF
MR T2 ANT B 5 4 TOREZ, OHEEYTIREZ
T xANT BT A4 TORRICEN, BHICHHMHL T
2 Z EHHEAL 7299 (14 32) .

2) REFRERTES L O IREREIC B T %

oI Bl

HP o bR L7 & ICRINEAEREE T 2 DFRHEIC
F o TIRMRIGEZHEZ LT WY A 7 & OHERY R
7 xANVTBY A4 7B H 5, Nakadomari 5703
& U T ERBHEERT T (SR R 2 6 3 5 B3, G
BOFERE 2 —@ME e 7 = A LV LT hs, (REFGEERES

fM#Ez 2 2 Lldahrote, —HTHREWIREZEOH S
1%, 3 ZOMAIEREHIERT R E 2 H 3 2 B&E O SRR
BpEERBET L, ZhooBENuTh b RERGORFE
ZHEZ Toiehy, MRS RREIIET IR TH S 2 &
ERUT: (BT, 2ok 5 s EREE, KRG
SRRE (AR RRRE 2 AL L T B SEHEF S O SEER I 7F
FELTWS 2 EEMRBLEFENIRL TS, ZIT,
INETERT 101, BRIZ, RIEREEIRE L fH
BeHFRE % 1T> T % & X ONiES 2 IMRI THIE
% Z LT & 5T, WRERFO A EHRALEE 2 DV TG
L7,

RHERIERD S 5, GERERRAER (ARE) X, FRc
A7) ==Y 7R NE L, BRI Z OMRHTIFED
BNTWw3, ZORIE, ZHOOHEI»SHEEINTE
D, BRLARZETERINEEET) 2E5t
BERIETRF 5 2 LI2 & > THEDOBOHBIHATREH
EIMDRZOWTFHIi I N5, Lizd> T, HIUPELT
XFERFO R, TR T DT E RS
W IITARBETCH B, LinL, HANZIZEEL 3%
{, FHPIRZ DT ZPEREH Z OE % HHE 2
725G, ERCORERY LHELTELEZRVWDT
b5, REKKEEEZRL 256, K, FERE
S L, [FRFEZES © OSSR 2 i3 % TRE
PN BH 29, FEWFFEE OXH S 1%, 2 MEE s
BRI RIZTEEC DLW TN, BHEEYRE T
N, REFRGRSZOEELZZTLTVENS ZLA2R
ELZO, Lz oT, ARFER TV S & & DOMNE
Rl % & &, BICOREEDREDABEFESNT
WBEEZBZLIFTERY,

Tok, ARFEIFRREOFTEEORHEEELLTWS
7o, 1 BB LE 2R ORERONEE CHEE I
Awshtwnsg, 3512, xOEBMOHEPRKE S %
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33 R4FRIBRIRE & BRERTIRERITROBEEI NS 1.
SR DR MR U 7o RIS % 05 U OB RERYRG SIS R (EMIRD) % TEH #8815 L TfT - 7o SR
A TBEPED RO LD BHRER L 20 S QKOS RS E KA L 7RI 3 2 IS B o)k (NC-
NM : nonreadable color vs. nonreadable monochrome &),
B HFOHD LY A 7OHREI X P HEFRIBL & BFE DT % KOHRIBUC 3 2 BiE S o xf b (RC-
RM : readable color vs. readable monochrome &%) .
C I HFDHD 2 IKERIPKL & BT DOFE D i W IK BRI DO RiEE O X3 (RM-NM : readable monochrome

vs. nonreadable monochrome £f4).

D : (R BRE 21T o 72 L EORIEEN(PD 15 1 M Z K L7 L E L RT3 200 & & ORGEE O

RER).

BICEZ B LI L o T, FREEDOEREOH W %2
SICHELT 2 Lo WHBESh T3,

BTr i3, AFRKDOFEEEZZSHFICL T, AFEKROR#H~E
HERF U7 LR 2 /R R - SR L <R L, fMRI %1E
FEHERE IO L TTY, EEPHEOR W 2RI RE
BERAIL, ZORFETL & W IITEICH-S I MEENC
DWTHRET L7211, FHERRE R Tws L EEL 3
IS EIREIE 2l U THES 3 2 7: 01, 3TEEDOR L >
T HREBR S T I 7z, B8 1 OFEBRTIE, ARKRICHE
PIOIERK TH 505, BFEPFHO LWL D I z2iE
SFEWIHERBE, Zhe 0O EERKEICL
TR A AV & 1172 (nonreadable color vs. nonre-
adable monochrome £:14°). B2 D EE T, B1 0D
ERRCHWIHEOEEDOBHT D AR LS THD S
X WER L7 HERIB &, FRICIER S - BiF odt
B 2 [KEFIEH VS & M7z (readable color vs. readable
monochrome &), 2 3 OEERTIX, BHFDOFD 5K
RN & BF O FE 0 e W K AT v S L7z (rea-
dable monochrome vs. nonreadable monochrome £&
). B1OEBRTE, HFELHDL LW I TAEICEKRR
{, BEDORL - E2 Rl L 2 OKEEIOE, Tk
LEEEICHT 2 RMORIGEZRZ 5 2 EBHKTD
%, ZhiX, Zeki 52317572 PET £ fMRI @ 5Bk &
FfkOBUSTH 5. —75, B2 OFERTIE, XFiriide
BRCZ DX F MBI L > TV HIGE EHEIC L - T
WO HTHEOECDOWTETL TWwa, WiE L b

{111

EFATVDE EWVS ZEIZEED IFRV), 2060
ENTCHTCEEL-BERBIMARIN T D EH 2
S5hd, HB3OFERTIE, Hic, HETERSNIET
BEATVWS & EDIIEENEERTE 23T TH 3.

Z D#ER, nonreadable color vs. nonreadable mono-
chrome S Tld, REZERME A, S EHZHL L LTz
HEDOIREBHB SNz (K33A). ZOHIZIZRIERT
T o T BB AL B 2> & I U 7e B O ALK &
D, V18, V4B Z L TVO-1%¥ & HE s N HEI
FHETLIRIGbALNIZ, ZhiE, IhE TOREE
I X 2SI —BIL KB TH S, 2 LT, &
IR IR ORI e b N L IS T
RIS 2EBENFEEL TWE I EERLTVRE VR
%. readable color vs. readable monochrome &4 T
X, NS ORIEN X DA RSN (K33B). &
nix, B S TAVOREEFET OEE 2 EEL T»
L2 ERRBLTVWEDTIE NS>, —7, read-
able monochrome vs. nonreadable monochrome &4
TliE, MOFER L ITREE Y, BREETIRIMINC KGR
»o5N/z(K33C)., ZOMEEIZ visual word form area
EBMINLEHTHS, ZDLII, AREKEEHAW
IRMEFRIEREAE I, FICERORIEZFHEL Twd v
9 ZETRL, BERAVWTHF LI RREYID BT
HRUHFEFD LW XD EROMEZFHHL T2
Enz b,

fMRI % W/ H32 2B W TIE, 1995 FEIIiZ U T
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Iz 9 5 KGO HRE Sz, YiF, F2Ee b
VABBEESNTES T, Y0 V4FOHEEKEH
t P CRBHEEETRICEELTWT, 2IHBEbD V4
TICHLT 2 b D EHEI N TV, TR, ZOFEI
fMRI CEAERCYFRE 2 v e O E KO MR 2150 T
W3, ZLT, KiMEEERYE OS5 5 panel D-15 12
7 2 ANV UIERIORE, S RY 200 T, EEEOER
HERLTZDIAVAFEEZ SN TOIEBADO S

BICHTA T, MY IBERTR OS2 Ui L
Jerov UL, YEFERLZHHL Cwic MRIZEE O
N—FHEIR» S, BoNTHEREOEBRIL ) 4 Xn%
, TORWRBFYRFZIANSN R Polz, F DK,
Zeki 51F V4EO X S5 CHiAIC S BTG T 25
HY, Tl ViaBeamf L, &I, ZOHEE
NEMETIRE CIHEE 2 E O % &5 2 &5 Beau-
champ 51 X D HEL D 572109, Zeki 5 DR L 72
Vialx, 0%, WEEMEHROERTVO-1HOH
DRBFEREROESTH 2 2 LB Tus 5107,

e OIT - 7 EAHBCY FRE % B v 72 TMRI 0 E B
BU B HEARE, AVvicafAoiry 3o HE i
EIEZAEOEAOMEBECR LD Tho7, Zhs
SEOEOREDhRZEFRL, EHOORER SRR
ELTFAD 2 OOEHIED 5 b £5 & RS WERIEI T
W T 2EERTo, FLC, 2B I3
DOEFIEDOEEZE Z TR L, I ORBOMELIE 2 g
L7z & (T A MEME) ERTWBREZT0O L & o)
EERBVIRLT, ZOERXME LI, ZORE, wHEE
B OBREIETHICEIIED Sz, wih b REE
THDOV4a B (VO-1H) 2EATWIZ(K33D)., Tb
b, CHEYIFET V4 a 5 (VO-1 8) BNIEHELT 2
VWD THER SNz, HLE, Tho 2 DDER»
SO NTFERER UMK Ly LE L, HEEEHSAL
FHEZRILE UIREBEO TAIXMC BT 5K e LT
INSERET LI, T ChHz, V18, V4,
Vi a5 (VO-18) 128U 2 KISHA %2 B OfEE & L,
FHEFICBT 2 8L TOESMHEICERL, K34 13,
BHEFICB T 2R8FMICBIARIGRELT, ZOES
EoE#EL S NI RIEZ R L T 5, OIS RETT
EF (K panel D-15)121%, V4« H(VO-1 %) TO KIS
DR 5 TV ADIZH L, REFREEFEDOLEITIX
Vi4aB(VO-15) ORKIGHIIEAI/NS W EBa0n 5,
2D ek, REENT SO NI RERIEREFD
WIEFIDREIC LN, EMHESIRES 7 = 4 VT 2 EH]
DIRENBLVHIHCEAL TnE 22T/ ToRE
WZ b, 7, BREZETEHINCY, ST & EE
MBI IEEIRED s lz, Thoid, RER2D
LT, 2T s 2 ick->T, VIFOEHP
HEAEE BT 2 $HEFIC b BEEINAE L Tzt n
5 T EBREEL T 5109109

HIESEE 111% 35
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34 REEBRIRE & BT IREHEITROKIEE)
DEHED LR,
V18, V45, V4a HNVO-1H) TORELMHICE
7 2 EEEOEEN S N HRIE.
NC-NM : nonreadable color vs. nonreadable mono-
chrome %44 (O)
RC-RM : readable color vs. readable monochrome
Z (D)

RM-NM : readable monochrome vs. nonreadable
monochrome &1 (A)
PD 15 © ffHECSEESE (X)

3) BREGERIEIC BIE U 7 IS E)

BB Tl IMRIEERT, /A4 ABEWRBE B
EHEBEENGERIICEDZ D I IR LD
1996 F£ThH > 721, T DOEBRTH & - HEREIL,
FEFARCS R 2 KB MRIZEBOHTITS L wd b D
Tholz. bobt b I EYOBREEERTII A
{, ZNE TIZ Zeki 5N PET 2>/ EEBETH W2
EonEVF) 7 VHEEFE L CHEEA L EEAOHE
BERZEEDESZEDLEWVD TY AL OERZME
bIToTwiz, Lil, o DEERTIIEBEIEDKIG
BELBRILIRTEY, TNEEENRA»LEEZT
Wiz, BUHETIE, BIROGRER B BRI % v
T2 EER TN X D12, EBOUEIEWERA LY
TOHKTHRERNHZ L5k >7, L, £nT
b, ZOEHIIMITTH VRHLEHETH 2.

220, BRRBBEERBE L TCHR~F XD wi:
[FROBE] &V HEEOKRBEEGRE AW T—EDE
BT o7z, SERESEE Clifk s 7 v — A7 —iz L
7bDTHDY, HELZ—HEI¥L L EHMBECITE
hprole, TNETHLON T ICHEMEESLES N
TR LD b & DR TERE L RS O ERRE,
R4 2 KIGEBH L TV 2 Op8 TR Wz ),
% O EZT 1208, KB iE- &0 £ HTH,
AEHE R ENL T\ e,
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