BOX 26.3

INHERITED AND ACQUIRED DEFECTS OF COLOR VISION: RETINAL AND CORTICAL MECHANISMS

Inherited defects of color vision have been studied for over 200 years, originally with psychophysical methods but more recently with the tools of molecular genetics. Normal color vision is trichromatic (literally, three colored) because there are three different classes of cone photoreceptors. In themost common form of color vision defect, there are three pigments, but one of them is abnormal, or anomalous. More severe defects are found in dichromats, who lack a single cone type entirely. The current terminology for the three types of dichromacy was proposed by von Kries in 1897: protanopia (literally, the first type of blindness, or “red-blindness”), deuteranopia (second type, or “green-blindness”), and tritanopia (third type, or “blue-blindness”). While dichromats are unable to make certain color distinctions, only the very rare monochromats—people with one cone type or only rods—are truly color blind. 

The genetics of red-green defects have long been known to be X linked: they are inherited from the mother and are fairly common in men, but they are uncommon in women. 

Because of the overlap in cone pigments, inherited color vision defects are not as simple as terms such as “red blindness” might suggest. In broad terms, protanopes and deuteranopes are unable to make specific discriminations along the red-green axis. Depending on the defect, they are unable to distinguish certain reds and greens from gray or from each other. Tritanopes are unable to discriminate between colors with and without a short wavelength component, such as between gray and certain shades of violet or yellow.
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