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Abstract

Color vision of a repulsion compound heterozygote (RCH) and her three sons was examined by
subjective test and electroretinographical methods. In the RCH case, the ratio of the sensitivity of the
rapid off-response at 480 nm to its sensitivity at 620 nm (sensitivity quotients, S.Q.) was within the
normal range. The conventional pseudoisochromatic plates (Ishihara, AO H-R-R, TMC, Ishihara-
Ohkuma and SPP), Lantern test (Ichikawa), Panel D-15 and anomaloscopy revealed no abnormalities.
OSCAR (minimum flicker of red and green stimuli) showed protan-type results. This suggests that
abnormality of the red cone mechanism is more detectable than that of green cone mechanism in the
RCH case. The eldest and second sons passed the conventional color vision examinations, except for
the Ishihara plates, which revealed very mild deutan-type responses. The youngest son was diagnosed
as protan by routine examinations. The S.Q. of the eldest and second sons was compatible with the S.
Q. in the deutan subjects in our previous paper. The S.Q. is useful for detection of minimal anomaly
of congenital red-green color defect. (Acta Soc Ophthalmol Jpn 91 : 553—558, 1987)
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Table 1. Results of psychophysical examination for color vision. Each number in the column of
Lantern test means the number of errors. Oblique line means that the examination was not

performed.
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Fig. 2 The ERG waveforms in response to repetitive rectangular mono-
chromatic stimuli having equal quanta (3.0%10" quanta » cm™* » sec™' at the
cornea) (left) and the spectral sensitivity curve of the rapid off-response (right,
thick solid curve) in the mother (repulsion compound heterozygote). Numerals
at the left side of each waveform indicate stimulus wavelength (nm). The
rectangular waveform at the bottom indicates the onset (upward deflection)
and the end (downward deflection) of stimulus light. The thin solid curve and
the shaded area in the right graph indicate mean+standard deviation in thirty
normal subjects. Sensitivity at zero log unit on ordinate corresponds to 1.0X
10** quanta = cm~2 » sec™! at the cornea. Criterion voltage 20 V.
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Fig. 3 The ERG waveforms in response to repetitive rectangular mono-
chromatic stimuli having equal quanta (left) and the spectral sensitivity curve
of the rapid off-response (right, thick solid curve) in the eldest son (deutan).
The thin solid curve and the shaded area in the right graph indicate mean+
standard deviation in twenty-nine deutan subjects. For further details see the
legend for Fig. 2.
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Fig. 4 The ERG waveforms in response to repetitive rectangular mono-
chromatic stimuli having equal quanta (left) and the spectral sensitivity curve
of the rapid off-response (right, thick solid curve) in the second son (deutan).
For further details see the legend for Fig. 2 and 3.
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Fig. 5 Log sensitivity quotient (log ratio of the
sensitivity at 480nm to the sensitivity at 620nm)
in protans (triangle), normal subjects (circle),
deutans (square), the mother (¢[)), the eldest
and the second sons ( [l ). Open symbols indicate
protanopes or deuterranopes. Filled symbols indi-
cate protanomals or deuteranomals. Filled circles
and vertical bars indicate the mean and the
standard deviation of the log sensitivity quotient.
Criterion voltage 20u V.
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