Color Vision analysis as an eligible method to study the progression of type-2 diabetes
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[bookmark: _GoBack]In the retina, short-wavelenght (S), midlle-wavelenght (M) and long-wavelenght (L) cones encode the information for red-green and blue-yellow components and luminance through functionally and anatomically distinct retino-geniculo-cortical pathway. The ganglion cell axons carry the filtered and encoded visual information as action potentials to the lateral geniculate nucleus. L and M cones mainly project to the parvocellular layers in a smaller part to the magnocellular layers of the lateral geniculate nucleus. Parvocellular layers, important for red-green color vision, respond to the L and M color opponent channel magnocellular respond mainly to luminance information. Ganglion cells that increase their firing rate proportionally to S-cone inactivation project to the koniocellular lateral geniculate nucleus layer responsible for blue-yellow color vision components. According to disordered metabolism of neural cells, diabetes may damage the nerve directly or indirectly through changes in the microcirculation. Retinal functions damaged by diabetes in the first instance by a nutritional deficit which affects the neurons and later by vascular disturbances associated with micro-aneurysms. Blood and exudative masses which may displace tissue, later damage sight and the coagulation of blood vessels used as a treatment can itself affect color and form vision. Our results showed the presence of both red-green and blue-yellow color vision deficiency. The positive polarity of the abnormal error scores in six out of 11 patients was determined by a no any ambiguity in the axis of color confusion that was distinguished sharply by City University Test, supporting Ishihara Test, and Farnsworth D-15 Test. Diabetes induces morphological changes in neurons, including synaptic vesicle depletion in massy fiber nerve terminals, dendritic atrophy of caspase 3 pyramidal neurons and increases the expression of the presynaptic synaptophysin. Retinal neurons may also be affected by diabetes, even before the detection of microvascular dysfunction. The presence of both tritan and red-green deficiency shows as the brain analyzes and thus determines the color of a surface by determining the color of every point in it by an additive mechanism, that is, by gauging the amounts of long, middle, and short wave light reflected from each point. The reason is to be found in the anatomical connections between the eye and the brain. These are organized topographically, with every point in the primary visual cortex which, until the last two decades, was considered to be the sole visual perceptive cortex and remains perhaps, even today, the more extensively studied part of the visual cortex.  
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