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Vitamin A

Introduction
Vitamin A consists of three biologically active molecules, retinol, retinal (retinaldehyde) and retinoic acid. It refers to a group of fat-soluble substances that are structurally related to and possess the biological activity of the parent substance of the group called all-trans retinol or retinol. 
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Vitamin A is an essential micronutrient throughout the life cycle. Its active form, retinoic acid via retinoid receptors, is involved in signal transduction pathways regulating development. It is now understood that the human body makes retinal from vitamin A. 
A picture of retinal and vitamin A is shown in the above figure. Both the retinal and vitamin A molecules contain a long chain of double bonds. When retinal dissociates from opsin, some of the retinal is destroyed. To replenish the destroyed retinal, it is important to have a source of vitamin A in your diet. Without this source of vitamin A, night blindness can develop as the rods can not function effectively without sufficient sources of retinal. 

The Effects of Vitamin A in our Vision Mechanism

In the human eye, there are many more rod cells in the retina than there are cone cells. The cells are divided into two sections. The bottom portion is called the inner segment. It contains the nucleus and the synaptic ending. The synaptic ending attaches to the neurons which produce signals that go to the brain. The rhodopsin protein is the protein spans the membrane of the rod cell, and is therefore called a trans-membrane protein.
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The effects of vitamin A are mediated by two different mechanisms. The eye illustrates both of these mechanisms. Vitamin A (all-trans retinol) is converted in the retina to the 11-cis-retinal. 11-cis-retinal functions in the retina in the transduction of light into the neural signals necessary for vision. 11-cis-retinal, while attached to opsin in rhodopsin is isomerized to all-trans-retinal by light. This is the event that triggers the nerve impulse to the brain which allows for the perception of light. All-trans-retinal is then released from opsin and reduced to all-trans-retinol. All-trans-retinol is isomerized to 11-cis-retinol in the dark, and then oxidized to 11-cis-retinal. 11-cis-retinal recombines with opsin to re-form rhodopsin. 
RETINOL
Retinol, the most useful form of vitamin A, (along with retinal and retinoic acid) is a fat-soluble, antioxidant vitamin important in vision and bone growth. It is sometimes used in the treatment of severe acne. This is a compound synthesized from isoprene.
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Retinol is the immediate precursor to two important active metabolites: retinal, which plays a critical role in vision, and retinoic acid, which serves as an intracellular messenger that affects transcription of a number of genes. Retinol is one of the most active, or usable, forms of vitamin A, and is found in animal foods such as liver and eggs. 
The Vitamin A has profound effects on our vision system. Some of them are discussed below.
· The Vitamin A is a component of the visual pigments of rod and cone cells. Rhodopsin is the visual pigments of the rod cells in the retina, consists of 11-cis retinal specifically bound to the protein opsin. When Rhodopsin is exposed to light, a series of photochemical isomerizations occur, resulting is the bleaching of the visual pigments and release of all-trans retinal and opsin. Similar reactions are responsible for color vision in the cone cells.                                                                     (Reflex – 13th)
· Children are particularly susceptible to the effects of vitamin A deficiency. Vitamin A deficiency can result in night blindness (defective vision at low illumination), xerosis of the conjunctiva and cornea (destruction of the cornea secondary to vitamin A deficiency or xerophthalmia is a major cause of blindness in children).
· Vitamin A deficiency was probably the first nutritional deficiency to be recognized. The ancient Egyptians and Greeks apparently treated the corneal changes due to deficiency of the vitamin and night blindness by the topical application and the feeding of liver, a rich source of vitamin A.
· Vitamin A may prevent loss of vision or restore lost vision. Vitamin A may have anticarcinogenic, immunomodulatory and antioxidant activities.
· Vitamin A deficiency can result in night blindness and blindness due to the destruction of the cornea (xerophthalmia). The ability of vitamin A to prevent these two visual problems and its mechanism of action in doing so is well known. There are a couple of recent reports that suggest vitamin A may affect some visual problems in those who are not vitamin A-deficient. 
· A major role has emerged for vitamin A in the treatment of malnourished children, principally in developing countries. It is credited with significantly reducing mortality and the incidence of blindness and some other infections in these populations.
Conclusion
Night blindness or defective vision at low illumination results from a failure to resynthesize 11-cis retinal rapidly. This is a consequence of vitamin A deficiency. Vitamin A deficiency results in the depletion of the vitamin A storage pool (retinyl ester) in the retinal pigment epithelial cells. So we can say that the enormous importance and massive role of Vitamin A in human vision system.
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