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ABSTRACT

The human monochromatic flash early receptor potential (ERP) is generated in the outer
segments of the red-, green- and blue-sensitive cones and is closely coupled with the
respective visual pigments—erythrolabe, chlorolabe and cyanolabe under the experimental
conditions hereinafter. The monochromatic flash ERP was studied in 16 dichromats:6
protanopes (12 eyes) and 10 deuteranopes (20 eyes). MIF-W interference filters (Vacuum
Optics Corporation of Japan Co.) used were (1) No. 21 (1, 600 nm, & A1/2 12nm, Tmax 46
%); (2) No.14 (A, 532 nm, A A1/2 13 nm, Tmax 43%);and (3) No.7 (A, 457.5nm, A 1/2 14.
5nm, Tmax 48%) for the red, green and blue flash ERPs, respectively. The ERP amplitude
was measured between the peaks of the initial cornea-positive phase (R;) and the later
cornea-negative phase (R,).

Mean amplitudes of the red flash ERP and green flash ERP were very significantly
decreased in the protanopes (P<0.001) and deuteranopes (P<0.001), in comparison with the
corresponding data for 10 normal subjects (20 eyes). The mean amplitude of the blue flash
ERP was significantly lower than normal (P<0.001) in the deuteranopes.

The mean ratio of the blue flash ERP amplitude to the red flash ERP amplitude showed
a highly significant increase in the protanopes (P<0.001) and a highly significant decrease
in the deuteranopes (P<0.001), compared with the mean ratio in the normal subjects,
indicating a useful index for the objective clinical detection of congenital red-green color
defects. : (Accepted on March 5, 1991)
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380 ~520n, 440nm THk) DB RICE] &
WE, 4ENE 2656 TLFBIEERP 0F
YIRIEIZ37.748.94V 2R L, IEHENLT.616.
2uV IZHRTEEICEE (P <0.001) KT 25
L7,

BIEMOB L U4 ENE1BEF B & 0HE
5PNE 1 BEEEEIZ B WL, 460nm LD
FEREH THORBIETIIZO N -2, PE
I§14.5nm DFGEREHEFEHE 74 LV —FEHAT T
NS BOEETIL, erythrolabe, chlorolabe ~?)
EENPZEIBETH S ) b, deutan I BT 5
cyanolabe D&Y% S8 ET L T iLE e 6 7%
WEEZTWE,

F/RIRELE2 A5 &, EEENL.2+0.2%iC
LT, F1EETIE3.110.4%, £26BETIE
0.8+£0.2% TN OLEEICHEE (P<0.001)
BALTWLELERLE, SREIBEEE 20
BOH/FIREBIICEDS D 5 2 EHRIHIOLEH
BEICHIB L 2 b ThH 525 600nmic BT %
ERP(R,) #RWEic &9 %5460nm i 35 i} 5 ERP
(R,) IRIBDIZIRIZ L L2 HE LMD ET
YEBOBEEITEEIN, £1BIUE2HER
HEDHICHHEICSEEN TS, $72 ERG-
off IGE BB D L & DRICHFEHAER

(tHBE#R%20.823) P HREES 1L T\ 51919,

b Az, Sl nEfl©FRiRELE A TA
r, £1E5FIIEERY2.2%, ERH3.3%T
MR D FEHEIZ2.8% 2R L, Z MU —IEE A E
FHIRNL.3%IC R TREWERZRL 72, ZHUssT
LT, #26803MIEL0.9%% R0, Zii—
EENBEGRNL.IBICHNT/AEVERZRL
2. BROBRTHLY, F1AELE2HEE
BB B W TEF/GRIEEIGICHE L » BB A LN
7z.
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INHDFRIL, ERFGEREREEIIBITS
HARORFEIHEMBEAEH L < VicwmE2RET
By ZREET B (EH D) T <, BEREIC
BT 5 B ERP niRaIHE & L THOERRKR
MERELZHIAET 230 TH 5.

B HL 603, ERERGOREREENREE
& ERP(R,) t0#EEZHE L, R.IREZ SV
12, 460nm T R IRMEN600nm TN R IRIE I X
T 5 HOFEHE L BERE ORRE L IZFEOIEH
Bhhr-@ELL L), BEEEHNE
D SRR RH B ORI (Rlsoeo AT #iP X
FEHLDBAEDLED T, BEIBF.OICH60 2
WEIND) BT HRMIEANEORE KR
L7ewvs FEEHE (grading) MRIEICEIL T,
B RIRE BT W5,

Zhid, BEREEORERFV-EEOEENR
BIEFETLENHERFEVCTFEL L VRETH
%%, BEM CIIRECEE & DRI ARy
F RS L 2 KB T ERP 253§ 5 Z S ITI3ETY
LTwicw, BEEEOEREZEIEKL ) B
BERDEFE KD Loy, HMbsE L~
DEFIKD D DD, $#HEBABERIENB LU
BT 2 53 2 C, SBORFIVRF-ND L2
H5TH 5. BEHENTET—BEAKNN ERP
DEREPETOT, $%FOTEEMEE KD THE
BEORRCEFZER, X LICRET2INZ TA

v,
w B

1657 2 BRIGERATEE (B 165 6 F120E,
52 BE1061200R) % 3d&ic, ABMELBEONESR
BT ik 3o HEEMBAESEEDBEERN
ERPHIE#FEE LT, #ARNBRIEEZ R
L FREKYEERP FHiZi3Ne2l (4, 600nm,
A 11/2 12nm, Tmax 46%), #kEpIYs ERP H
1Z13Nol4 (A, 532nm, A A1/2 13nm, Tmax 43
%), FEHIFEERP BicidNo 7 (4, 457.5nm, A
A1/2 14.5nm, Tmax 48%) 7 MIF-W Zi-+¢5 7
4% — (HAEZERY) % v/, ERPIRIE
i3, AEBEER OER L) AEREMER, DR
HETEHEL .

FORER, RENNKL L ICEERIYE ERP @
HFHRRIE, B1IBELLVCE2BEICBY
T, IEEMNBEIOF20MR & T, & HITEEIC
HE (P<0.001) DfETE2RLZ, E2HBEICE

WTiE, FHEEEERP OFEHEIRIZ, IE¥E L I
N, SEICEE (P<0.001) 0fETa2RL:.
REN L ERP 23§ 2 F €K% ERP 0 FH
RIELHIE, B1BEELLNICE2BBICBVYT,
EFHEENT, 2nENEEICEE (P <0.001)
DAL VLIRS ERLE. 26EHERREEC
BTz, 6 ERP RIEFREMJE ERP iR
@t i3 protan & deutan D ERBRH D 72D
—ONFEE LT, BROEREZ2AETLZ %

k2,

TEMZBICIHIN, SR HHAETHMEEL Y
IR RBEL Y =T ) ISR OBILEBERMA
FRUFRBEHICE LB L BT E T,

AFFFR T SCER BRI R R B & (—ATFZE (C) !
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