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RREFFFEBEEE BT AEEEX A 7 0GRS ORI
. FEERERIRAFR 2 RTERER KB REEE EICHET 5%

RIRKFEFERBIFRE (EAE ¢ TR

£t & F K
CFHC 146 7 HIBHZf)

SEOIEMWNERERFECEREYE (Spektralfarbenanomale (SFA), Pigmentfarbenanom-
ale (PFA) B URMHAGRIC IV EEEZOHLBHMEI NI AREFFEEREE) W8 20K
E M (electroretinogram, ERG) # 7 IGEABHD, WHEE (L) CBU20XBREORER (1) 3
I} 2RI B O E{E {log sensitivity quotient, SQ (A, A.) 721k SQ} DWW THES
L7-. SFA 4 fEFlD > B 3HD SQ (480nm, 620nm) B L U 1 Hld SQ (500nm, 600nm) tFv§h
YERWE 2 AEEEEHOEBICDHY , 4EATRTTLED SQIXREERLL. PFA 6EFD S
% protan-type PFA T# % 18D SQ (480nm, 620nm) X ERNE | OEEEEROBEHEICH D,
deutan-type PFA TH 2 5EFD 5 5 3 i SQ (480nm, 620nm) DEIXEMAE 2 AHEHEROR
EHichh, fio 2H0 SQ (480nm, 620nm) OEIZFENBEHOBHECIH -7z, KREREBRILIVE
BREOMLZEMMEINIAETERROEREE 6ERADS 5, 280 SQ (480nm, 620nm) 3 & Ul
® 3D SQ (500nm, 600nm) IFEMMNE | AOEREEFHROHERIIH V7 /v uRI-TRELCLD S
KEHISEIZ—B L, protan-type PFA TY %% 1D SQ (480nm, 620nm) 3 EBE 1 BEREEFHD
GHEICh-T:. TASDF 7TINEABTFR LD, SFA B 3 BIFLFEEE, PFA 28T 5748
DETH2VWEREFRERCIIVAEERONFBAMES N2 AREAEERER IS ZRIED
FEEHEE LB 2EERHERERFAEEROREIIOLTEELL. ERG £ 7 EERERBD SQ
REMPERERFEEEED A2 > FHEERNARERMEERE ISV TL ZOMENRKH B LU
RRELBICEREEZ o7,

Key words electroretinogram, rapid off-response, congenital red-green
color deficiency, spectral color anomaly, pigment color
anomaly, classification of type

EBIXE TR IZB VT, HEER (electroretino-
gram, ERG) # 7B RABHMOEER (1) 12875
SHRBEOREE (1,) 2B 2 %BECNT 2
D RHEME {log sensitivity quotient, SQ (A, 1.) ¥
7212 SQY 13, ERMARERFEEREIIBIER
HEOBEI LS TEIAERELE2ARERD
FNFRIZIBVWTIEIEZ—ETH)H, BHEEOREE

Abbreviations :

AQO H-R-R, American Optical Hardy-Rand-Rittler; AQ,

FERICEML VDO IMEREOEFIBELTY SQ
IS MIZBEETRT I LEREL. ARTEEI
WOORERIILETE, JEEOEEHMNERMERR
@EEEE T/ bb Spektralfarbenanomale®,

Pigmentfarbenanomale®®™, {RERERIZ LD BE
DM RBEMEIN AR RFOHEFRE™ I8
24 7IEEABEATRE R L, SEOIEERHLR

anomaly

quotient ; b, photopic b; ERG, electroretinogram; M, mean; Panel D-15, Farnsworth

Dichotomous Test Panel D-15;
SFA, Spektralfarbenanomale;

PFA, Pigmentfarbenanomale ;
SPP, Standard Pseudoisochromatic Plates; SQ, log

SD, standard deviation;
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1. Spektralfarbenanomale
FI)RORAI—TRETCHIZEEERTIZL2d
boTRBERERAEREERT 5 AREREEERE
EZREEL, ZEHEOMBR L & > Tw 570,
Heinsius® & Z D & 9 R EFI & Spektralfarbenano-
male (spectral color anomaly, SFA) L FEFRL , &K
ERGEEREO Rz L. BHSTEG Ap s
B624EL2H F T HRSIREBEBEEN TE2
722208 0% 0 5 4 Hld SFA EFIEZRHL, 20
ERG FrREHET L7z, 4BIOARETRTEET,
ERIZELIORK, 13K, 2B LU TH - 7.

2 . Pigmentfarbenanomale

SFA & iZNFREIC R R BR % E B 5% R R &
BEARELABCERT IR bbb T /w0
AT—TRETREERR 2R TEALEFEE L2,
0k 5 2fEFNE Heinsius? 12 & © Pigmentfarben-
anomale (pigment color anomaly, PFA) &g & h
fo. BEE2208DH» 5 60 PFA ##EL, 20
ERG FRRZHE L7z, 6BIOARRIZTNTEHT,
ERIZLI6R LB, 1TRSBTH o7z,
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RERBRB L U7 /0 a—7BREOLTIRO
REGELEENE | OEER 2L IIEHNE 2 &
REAFCFBELZOARERTY, SERERGBRIC
EBNEHENT /e R a— THREICL L HEHE
E-BL e Blnih 20, FEER0EGDOF,S DL
IBT—EH 6 FlERE L, 20 ERG IR EREL
o 6BIORRIZT R THMET, ERIZISK 2. 16
16, 17T 1 BB LUK 2HTH 7. BBID
661035 141 EER2125R"T PFA TbdH-7:.

4. LRERSHR

195 3R HEHMEREFRGEERTEEZD
ERG TR % e+ 2812, 8 [ | T~ - ERME
IEHREFEEIL (IR 5228, FL5.78%, BN
3%, T 1K) LEMNE 2 OERAREA (9mD

525K, WH16.15%, B34, wh28) BL U
BB EEEFEEIOL 15F» 5208, Fi
23.55%, TNTCHEM) AHBRNBELELE. 2B8E1E
HEEEREBIUVELBEREEBIERD I B, &X
UZL2TR I HEIERER L EHL, 2HED
ARBRENBONT- K L2214 L2840 SQ (480 nm,
620 nm) DOfE BN RIZfH & h 7.
UEDHREFEIIEOT, BEEFEEICIZ 2.5D kil
OETEFEUNORMYBEFRIRD ST, AaF
BERZFIZAEREABROTII25DRBORIFRE
UADIRBHEEMERBED S h o7z,
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BIH BN EEMERICIMAZ, PFA 644
PlZBWIRBEL2AVCLRBENEED 1ETH 2
OSCAR™™ (Medilog, Nieuwkoop, Holland) iz & b
BRER O MEYELRITR > 72,

2. ERG AXxHgEE

FBIHR CEAKTHZ. BRTLE, 1kw v/ ¥
T— 7T %RERFELEL, KBIZRAZ 4 L5 —,
74y —, YL vY, FHB74 Ly —BLU
EXLV O XEEBEE, FBLIER Yy —IZXE
BRIz s &, HTFEREREZN UERIRICES S L
7.

3. ERG sk FH

BIR LAKTHS . BMIOTHIE, BEBEHERR
CHERE, gRRLAMOFRIIEESRE, MHE
Mz EEEEE L, ML BRIR AR
CHESE L. RIBSEEY 3.8Hz REL GAREM
F), ERG IEEEH 2B CHIBs N BHEA T — 712
SEE NI, 72770 PFA @ 1z H 0 TIRECEEHC
EUIZ X ZERFREMEICEER T 2 ERG EigOBiE %k
LizDT, ZOFEFIIRIBEROKEHR 0.3 &
L. BIBBROBTEH2H L0381, £ 7158
B OMRIEIZ 1, AFROBMICKEE & 2T Y
DERIRE S AL 12

B i
I . Spektralfarbenanomale

#F 11z SFA 4EFOERS L EBH —BREBR AR
T.OEFLE2ERBTHY, MBELLEGAERE

sensitivity quotient ; TMC, Tokyo Medical College; FAJE « KEE#E, HE « KEGEEEBKHE
X -BEL . EEFE38LFK, The Series of Plates Designed as a Test for Colour
Blindness; AR CFHE), BAEBEMER, 7~ % >, Ichikawa’s Color Perception
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* (HEE FHBE) 0B 7TRE21 ERERREHE 728, 7/ RaRAI—7RECETNTRE=ZCRE
BEEZIHFSNBHAR) ETAS, MORER BEEFCERTIRERERLL. o TINS4E

EBRETNTERLE. EH3 £ 4EFRELZTANT BliEs 2 B AR SFA (deutan-type SFA) 3
DREREEL2ESL 7. 4 5EH & b Ichikawa's Wt

Color Perception Lantern (3 > # >) & Farnsworth 1 S EEREERIEC & 5 ERG QOEMEFY
Dichotomous Test Panel D-15 (Panel D-15) #IE& L %) % SFA 4EFOFO 14 (R1OENES 1)

Table 1. Test results of psychophysical examinations for color vision in four subjects with spectral color anomaly

CASE| AGE ISHIHARA AO | ISHIHARA PANEL | ANOMALY
TMC SPP | LAN
NO. [(YEARS)| HANDAYA | 38 PLATES H-R-R| - OHKUMA P TERN D-15 QUOTIENT
1 15 1(7.2D) 0 0 0 0 2 PASS 4.17-3.15
2 13 1(7,21) 0 0 0 0 0 PASS 4.17-3.59
3 22 0 0 0 0 0 0 PASS 3.84
4 19 | e 0 0 0 0 0 0 PASS 3.48

Numerals {1{7, 21)} in the column of Ishihara’s pseudoisochromatic plates (Handaya) mean that the subject misread one
p}ate (plate No. 7) as 21. Numerals in other columns except anomaly quotient mean the number of errors. A dotted
line means that the examination was not performed.
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Fig.1. Typical ERG waveforms in one subject with deutan-type spectral color
anomaly (case No.l in Table 1) in response to repetitive rectangular
monochromatic stimuli having equal quanta at each wavelength. The pupil
was maximally dilated, and the stimulus frequency was 3.8 Hz with equal light
and dark intervals throughout the present study. Each trace shows the
averaged waveform of 40 responses. Upward deflection signifies that the
electrode on the cornea is positive in reference to the skin electrode on the
forehead. The maximum stimulus intensity as designated as zero log unit
corresponds to 1.0X10"quantascm™*+sec™' at the cornea. Numerals above ERG
waveforms denote the stimulus intensity in log unit. Numerals left to ERG
waveforms denote the wavelength of stimulus light. Rectangular waveforms at
the bottom indicate the onset (upward deflection) and termination (downward
deflection) of the stimulus light. The amplifier time constant: 2 sec.
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EOWTRT . FEHAOF 7 55 Al SR E
540nm 2> 5 560nm W TRA L & o (L
E.0, —0.5, —1.0, —1.5log). iR Iz LL# L
E#ES (600nm, 620nm) TiF, REHD 4 7 I5ER
B ERIRIE 12 BRIBOLEE (—1.5, —2.0log) B VT
YEFICIIEEE T, MEYIRLUAEEEE D
BLAKELoT:.

B2 SFA 4EFNC BT 24 7 EE Ao U
B 200V TOSKBEHBRERT. EFA1E 20
AEBERVTNOFRICBLILAR TR IS 26
BEEZEDSNBEOFLHE ZIFIZ—HL Tz,
EF 3 DSABERE 2 AEERFEDSRBEDFEY
EYHRLEERICBOTETL T8, 152
480nm KB THERENTHS 20u V OFEEEE
BIEMNTEGRM 2. EF4OMBEILE 2 6%
REZEOFHMEY CLE L 480nm & 560nm 2 5
600nm W FTETLCWR. EH L1, 2, 40
480nm W2 B 1 3 3HRBED 620nm 1281 B SRRE
a9 5 LEOXEE {SQ (480nm, 620nm)} ik 7 #
h—0.18, —0.01, —0.28TH b, 3IfEH & L EER
BOE L D/hEL, B2 OEEEEOHEE ChH-72
(E3). fEF 3 THLARD & 51z 480nm 12 38 1F 2 5
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Fig. 2. Spectral sensitivity curves of the rapid
off-response in four subjects with spectral
color anomaly (solid curve). A numeral right
to each curve corresponds to the case number
in Table 1. A dotted curve indicates the
mean spectral sensitivity in 27 deutan subjects.
Stimulus intensity at zero log sensitivity was
10X10"%quantascm~2+sec™ at the cornea.

Criterion voltage: 204 V.

BRERrBILBTERL-10T, SQ (480nm,
620nm) O b DX 500nm I BT 2 HRBRED
600nm 1281} 2 FHBE KT B HONSE (SQ
(500nm, 600nm)} % WL L 7. EH 3 D SQ
(500nm, 600nm) i3 —0.21TH 0, L2 AEREZD
WER" CH-o7 (M4).

II. Pigmentfarbenanomale

F 212 PFA 6 ERIOEH L Y —BREZR £ 7
7. BREREBROFER2 A5 L, EMH 1 I1E The
Series of Plates Designed as a Test for Colour
Blindness (38 Plates Edition, A E#385%ER) & &L U
AR - RKEEEEREREE - BER (BF - KER)
TIRE2BEEYI, HAERAERRESE (Tokyo
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Fig.3. SQ (480 nm, 620 nm) in three subjects
with spectral color anomaly (shaded square),
21 protan subjects (filled triangle), 30 normal
subjects (filled circle) and 28 deutan subjects
(filled square). Numerals next to the shaded
squares correspond to the case number in
Table 1. Open circle and vertical bar indicate
the mean and the standard deviation, re-
spectively. Criterion voltage: 20 V.
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Fig. 4. SQ (500 nm, 600 nm) in one subject with
spectral color anomaly (shaded square), 32
protan subjects (filled triangle) and 36 deutan
subjects (filled square). Conditions are the
same as in Fig. 3.
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Medical College Pseudoisochromatic Plates,

TMC), American Optical Hardy-Rand-Rittler

Pseudoisochromatic Plates (AO H-R-R) B & UHEH#E
@ES (Standard Pseudoisochromatic Plates,

SPP) TIRE 1 BEEFIINIET 2REEL . FEH
2,3, 4,5, 6 BRERARPEET2HGCR
AFEIAERECNET sEEE L. EA3RA
B - KEEZ - SPP %, Efl4 £ 61 AOH-RR ZIE
HLiz. 7B ARERE, EAL12560
WEiz6, 0, 3,7, 4, 4TH-12. Panel D-15 T
BEBIMEE L. 7/ vaRI—TRETH, EE
#2542 LT anomaly quotient (AQ) 2R» % &,
WEE . BREEEE b2l s L TEREE"

Iy

TOiEIR— 5 THH ., OSCAR D¥|IEHEE LT3
protanomalia (R% =@HH 1 BRAE) CMELL.
EF4, 5, 6 TH OSCAR DfERZENEN+ 3,
+2, +2.5TC#%#H OSCAR DHEEHEIIBIT S
deuteranomalia (RE=GHE 2 AERE) wHEL
2. BEOBEREORR I DER 1 LEM2, 3,
4, 5, 6LizBSLITRENRED LEXOARD
T, EF 1 2E 1 BEREER DO PFA (protan-type
PFA), floEf % 2 @ERE RO PFA (deutan
type PFA) L@ L7z,

5z protan-type PFA @ 1§ (X 2 DERES
1) QEEEFEXREWC & 2 ERG (40EMEFHHK
) 2RT. HETlRAT &S CHRERIR D REX

%7, OSCAR™™ & J7T L@ 4Bl > B, fEHIL 0.3% 7 ERG » I8k L 7z. RIBEIHEE 0 log TIXEH

Table 2. Test results of psychophysical examinations for color vision in six subjects with pigment color anomaly

CASE| AGE ISHIHARA ISHIHARA A0 PANEL | ANOMALY

NO. | (VEARS)| HANDAYA | 38 PLATES ™C ComxuMA | HRR | SPP | LANTERN | Tp 7| quotmn | OSCAR
1 17| e D STRONG | P STRONG D MILD P MILD P 6 PASS 1.25-1.06 -5
2 17 D STRONG | «reeevemermeeneene D MODERATE | D MILD D MILD | eeveeeesees 0 PASS 1.00-0.89 | e
3 16 D MILD | eseereeessnens D MILD V. MILD D MILD | NORMAL 3 PASS 1.18-1.00 [ oo
4 17 D MILD D MODERATE | D MILD NORMAL D 7 PASS 1.00-0.94 +3
5 17 D STRONG | D MILD D MODERATE | D MILD D 4 PASS 0.94-0.75 +2
6 7 D MILD D MODERATE | D MILD NORMAL D 4 PASS 1.06-1.00 +2.5

P and D indicate protan and deutan, respectively. A numeral in the column of the lantern test means the number of errors.

dotted line means that the examination was not performed.

“V. MILD" means very mild. A
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Fig.5. Typical ERG waveforms in one subject with protan-type pigment color
anomaly (case No.l in Table 2) in response to repetitive rectangular
monochromatic stimuli having equal quanta at each wavelength, The amplifier
time constant : 0.3 sec. Other conditions are the same as in Fig. 1.
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Fig. 6.

Typical ERG waveforms in one subject with deutan-type pigment color

anomaly (case No.2 in Table 2) in response to repetitive rectangular
monochromatic stimuli having equal quanta at each wavelength.
are the same as in Fig. 1.

Conditions
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Fig.7. A spectral sensitivity curve of the rapid Fig. 8. Spectral sensitivity curves of the rapid

off-response in one subject with protan-type
pigment color anomaly (solid curve). A
numeral right to solid curve corresponds to
the case number in Table 2. A dotted curve
indicates the mean spectral sensitivity in 30

normal subjects. Conditions are the same as
in Fig. 2.

off-response in five subjects with deutan-type
pigment color anomaly (solid curve). A
numeral right to each curve corresponds to
the case number in Table 2. A dotted curve
indicates the mean spectral sensitivity in 30
normal subjects. Conditions are the same as
in Fig. 2.
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D11z 480nm 5 560nm & 213 T ERG L xR
HWTEhmot. REFOA 7HERBRBORER,
WL E—0.5, —1.0log Tid 520nm TRARLE
p ., EfEES (600nm, 620nm) Tk RIBEREEHFH <
A LMo TERICHH L. BiC 620nm 2B
Wi —1.5log OFIMLRE TLHBE A 7IEER
iR %82 2 B TELRM ST,

2 6 - EEEREEREIC X 5 ERG OREIIEFH
) % deutan-type PFA SEROFO 14 (F2D

A

ool -
< ;::“ al
8 ’ PEA
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Fig.9. SQ (480 nm, 620 nm) in one subject with

protan-type pigment color anomaly (open
triangle), five subjects with deutan-type
pigment color anomaly (open square), 21
protan subjects (filled triangle), 30 normal
subjects (filled circle) and 28 deutan subjects
(filled square). Numerals next to open trian-
gle and open square correspond to the case
number in Table 2. Conditions are the same
as in Fig. 3.

]

FERIBE 2) WOV TRT. RIBOLHE 0log Tikz
B 7= 812 540nm # & 560nm iz 513 T ERG g%
BT EEh ol FEFO L 7 IEERBRIT ORI
540nm 7* & 560nm =T THERKER D, FEH 1 LR
) EREBRTOERLHBETD shahrolk.

TIWER 1B T 5 4 7 IEERBIRO 5L RRE
WERT. EF 1 OMERER, RIRTTTERNR
OSEHED 28 L 480nm B X U 500nm TH
620nm TE» -7, M8WfEM2, 3, 4, 5, 612
B34 7EEABRBOINHBEMEERT. he
deutan-type PFA O/ tREREIR, S TTRTEEN
BOEGES B LUER2, 3, 5, 6iC80LT
620nm TE <, EH 2, 3BT 480nm TIEL,
FEF S5, 6ICBWT 480nm TE- . fERl4 S
WTRAIELLREERTETL W,

91z PFA £%Ef o SQ (480nm, 620nm) % 7R
¥ . Protan-type PFA T»H 2 EF 1 D SQ (480nm,
620nm) 1X0.81THY, TRTOEENED SQ
(480nm, 620nm) X h K&, H1AEEFEOHE
# - 7. Deutan-type PFA S5fERD > 5T, fER 2,
3, 6@ SQ (480nm, 620nm) ix Fh ZH0.03,
0.12, —0.06ThHhHE2AREFOEHE W< H o7,
FEE 4, 50 SQ (480nm, 620nm) ik Z L FH0.29¢
0.27THH EFHTBOEHED ICH o7z,

I. REEAERcL NBERFOBMARI[MINS

EXMEFBRARREE

FICEEFHOFER L OEREBRETT. EHL

R7/voARa—7RECZAEE 1 ARER LHH

Table3. Test results of psychophysical examinations for color vision in six subjects err ly classified with ic plates

CASE| AGE ISHIHARA ISHIHARA AO PANEL | ANOMALY
N GRADE

NO. |(YEARS)| ANDAYA | 38 PLATES ™C .OHKUMA | HRR SPP | LANTERN | " 115 | QUOTIENT

1 18 P STRONG D MODERATE | P MILD UNCL'D P 6 PASS -0 (P)| MODERATE

2 16 D MILD P MILD V. MILD D MILD P 1 PASS 0.19 MILD

3 15 D MILD D STRONG D MODERATE | D MEDIUM | oo 0 PASS 0.55 MILD

4 18 D MILD . D MILD D MILD UNCL'D P 3 PASS 0.24-0.17 | MILD

5 17 werseeecs | D MILD D MILD V. MILD P MILD | NORMAL 0 PASS 0.24-0.10 | MILD

] 15 D MILD P STRONG D MILD P MILD P 6 PASS 1.18-1.06 | MODERATE

P and D indicate protan and deutan, respectively. A numeral in the column of the lantern test means the number of errors.

“V. MILD" and “UNCL'D” mean very

mild and unclassified, respectively. A dotted line means that the examination was not performed,

Table 4. Test results of classifi plates of six ic plates in six subjects ified with ic plates

CASE. ISHIHARA

NO. | HANDAYA 38 PLATES TMC AO HR-R ISHIHARA - OHKUMA SPP

16|17 ] 2223 |2 |2 1 2 3 7 8 o [w ||| wjr|n|m|v|viwjis |16 |17 ]|18)19

1 26| 42° 22 |68 | 55 |oa'l x*|'a [ox‘|xoaooarlaxxovroa|o|o|0|O| x [O|83 |57 |48 |49 |3
2 ["*26° [d2° 220 *66°q *55° Oar| x*pa vroxx0la0roalaxx00oa| 010 | OO |0 |O]| 83 |57 |48 |49 |3
3 {26t 42 *22 166 |55 | OA x*| A | Ox*| xO"| A0Y| OAY| AxY['xO0AY | OO | Q| x |0} x|
4 | 26" |42t **22° |*"66° [*55° | OA x| A | OxY | xC[ra0 [ OA | AX ' xO*[0a" | O | O | O|O|O| x 49 | '35
5 o2t [ 66 |55 [0a | x<}a JJoxx0rl a0 onrlaxy| 0 0a| 0|00 O|O|O | s | 61| a8® | a9 | "%
8 26 |42 |35 |96 | 20| 66| 55 [Oa [ x fa [oxipx0Ora00arax 'x0v0a* | O 0| 0|0 O] x |83 | 5T |48 |49 35

A numeral with single dot means that this numeral was read correctly.

A numeral with double dots means that this numeral was read more clearly than a pumeral with single

dot. Symbols (O, A, X) with hook(v) in the column of AO H-R-R mean that these symbols were named and located correctly. An open area with hook (v) in the columa of
AO H-R-R means that the subject pointed out this area as open. A dotted line in the column of Ishihara and SPP means that the examination was not performed.
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Fig.10. Typical ERG waveforms in one subject erroneously classified with
pseudoisochromatic plates (case No.4 in Table 3) in response to repetitive
rectangular monochromatic stimuli having equal quanta at each wavelength.

Conditions are the same as in Fig. 1.
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Fig.1l. A spectral sensitivity curve of the rapid
off-response in one subject erroneously classi-
fied with pseudoisochromatic plates (solid
curve, case No.4 in Table 3. A dotted curve
indicates the mean spectral sensitivity in 24
protan subjects. Conditions are the same as
in Fig. 2.
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Fig.12. SQ (500 nm, 600 nm) in three subjects
erroneously classified with pseudoisochromatic
plates (open triangle), 32 protan subjects (filled
triangle) and 36 deutan subjects (filled square).
Numerals next to open triangle correspond to
the case number in Table 3. Conditions are
the same as in Fig. 3.
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Fig.13. SQ (480 nm, 620 nm) in three subjects
erroneously classified with pseudoisochromatic
plates (open triangle), 21 protan subjects (filled
triangle), 30 normal subjects (filled circle) and
28 deutan subjects (filled square). Numerals
next to open triangle correspond to the case
number in Table 3. Conditions are the same
as in Fig. 3.
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Clinical Application of Electroretinographic Rapid Off-Response in Congenital
Red-Green Color Deficiency.(I) The Rapid Off-Response in Three Kinds of
Atypical Congenital Red-Green Color Deficiency Hidetoshi Hanazaki, Department
of Ophthalmology, School of Medicine, Kanazawa University, Kanazawa 920—J. Juzen
Med. Soc., 98, 780—793 (1989)
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Abstract

The present paper describes the spectral characteristics of the electroretinographic rapid
off-response in three kinds of atypical congenital red-green color deficiency, i.e.
Spektralfarbenanomale (spectral color anomaly, SFA), Pigmentfarbenanomale (pigment
color anomaly, PFA) and cases erroneously classified by pseudoisochromatic plates. The
log sensitivity quotients of the rapid off-response {the log ratio of the sensitivity at short
wavelength (A,) to the sensitivity at long wavelength (A,), SQ (A,, A,) or SQ} of
individuals with atypical congenital red-green color deficiency were studied. As for four
cases of SFA, the SQ (480nm, 620nm) in three cases and the SQ (500nm, 600nm) in one
case were within the SQ range for deutans. Thus, the SQ was abnormal in all of these
cases of SFA. As for six cases of PFA, the SQ (480nm, 620nm) was within the SQ range
for protans in one case of protan-type PFA, within the SQ range for deutans in three cases
of deutan-type PFA and within the SQ range for normal subjects in two other cases of
deutan-type PFA. As for six cases erroneously classified with pseudoisochromatic plates,
the SQ (500nm, 600nm) in three cases and the SQ (480nm, 620nm) in two cases were
within the SQ range of protans. In these five cases the classification of type with SQ
corresponded with the classification of type with anomaloscopy. The SQ (480nm, 620nm)
in the other case (this case also was protan-type PFA) was within the SQ range for
protans. On the basis of these findings, the author discussed the pathogenesis of atypical
congenital red-green color deficiency which could explain the good color discrimination in
SFA, the poor color discrimination in PFA or the reason for erroneous classification of
type in the subjects erroneously classified with pseudoisochromatic plates. The SQ of rapid
off-response is valuable for objective diagenosis of atypical congenital red-green color
deficiency and understanding its pathogenesis.



