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VITAMIN A
oThe term retinoids includes both natural and synthetic 
forms of vitamin A essential for vision, reproduction, growth 
and maintenance of epithelial tissues. 

oRetinol: A primary alcohol containing a β-ionone ring,found 
in animal tissues.

o Retinal: This is the aldehyde derived from the oxidation of 
retinol.

oRetinoic acid: derived from the oxidation of retinal. 

o bCarotene: Plant foods contain β-carotene, which can be 
oxidatively cleaved in the intestine to yield two molecules of 
retinal.



ACTION MECHANISM OF VITAMIN A

¢ Retinol is oxidized to retinoic acid. 
¢ Retinoic acid binds with high affinity to specific 

receptor proteins present in the nucleus of 
target tissues, such as epithelial cells. 

¢ The activated retinoic acid–receptor complex 
interacts with nuclear chromatin to regulate 
retinoid-specific RNA synthesis, resulting in 
control of the production of specific proteins 
that mediate several physiologic functions. 

¢ For example, retinoids control the expression 
of the gene for keratin in most epithelial tissues 
of the body. 



FUNCTIONS OF VITAMIN A

oVision: Rhodopsin, the visual pigment of the rod cells in the retina, 
consists of 11-cis retinal specifically bound to the protein opsin. 

¢On exposure to light, release of all-trans retinal triggers a nerve 
impulse that is transmitted by the optic nerve to the brain. 

oMaintenance of epithelial cells: Vitamin A (Retinoic acid) is essential for 
normal differentiation of epithelial tissues and mucus secretion. 

oReproduction: Retinol and retinal are essential for normal reproduction, 
supporting spermatogenesis in the male. Retinoic acid is inactive in 
maintaining reproduction and in visual cycle but promotes growth and 
differentiation of epithelial cells.



VITAMIN A

¢ Liver, kidney, cream, butter, and egg yolk are good sources of preformed 
vitamin A. 

¢ Yellow and dark green vegetables and fruits are good dietary sources of the 
carotenes, which serve as precursors of vitamin A.

¢ The RDA for adults is 900 retinol activity equivalents (RAE) for males and 
700 RAE for females. 

¢ Night blindness is one of the earliest signs of vitamin A deficiency. 

¢ Severe vitamin A deficiency leads to xerophthalmia (dryness of conjunctiva 
and cornea)

¢ Retinol and its precursors are used as dietary supplements 

¢ Retinoic acid are useful in dermatology (Acne and psoriasis)

¢ Excessive intake of vitamin A ( hypervitaminosis  A): the skin becomes dry 
and pruritic (due to a decrease in keratin synthesis), the liver becomes 
enlarged. 



VITAMIN D
¢ Vitamin D are a group of sterols that have a hormone-like 

function.

¢ Active molecule is calcitriol (1, 25-dihydroxycholecalciferol) 
which binds to intracellular receptor proteins.

¢ The calcitriol-receptor complex interacts with DNA in the 
nucleus of target cells in a manner similar to that of vitamin A.

¢ Most prominent action of calcitriol is to regulate the plasma 
levels of calcium and phosphorus.



VITAMIN D
o Diet: Ergocalciferol (vitamin D2) found in plants, and 
cholecalciferol (vitamin D3) found in animal tissues, are 
precursors of active vitamin D. 

oErgocalciferol and cholecalciferol differ  chemically only 
in the presence of an additional double bond and methyl 
group in the plant sterol.

oEndogenous vitamin precursor:                       
7-Dehydrocholesterol, an intermediate in cholesterol 
synthesis, is converted to cholecalciferol in the dermis 
and epidermis of humans exposed to sun light and 
transported to liver bound to vitamin D-binding protein.



METABOLISM OF VITAMIN D
¢Vitamins D2 and D3 are not biologically active, but are converted 
in vivo to the active form of the D vitamin by two sequential 
hydroxylation reactions 

¢The first hydroxylation is catalyzed by a specific 25-hydroxylase
in the liver. 

¢The product of the reaction,25-hydroxycholecalciferol  (25-OH-
D3, calcidiol), is the predominant form of vitamin D in the plasma 
and the major storage form of the vitamin. 

¢Calcidiol is further hydroxylated by 25-hydroxycholecalciferol 1-
hydroxylase found primarily in the kidney resulting in the formation 
of 1,25-diOH-D3(calcitriol). 



FUNCTION OF VITAMIN D
oThe overall function of  calcitriol is to maintain 
adequate plasma levels of calcium by 
increasing uptake of calcium by the intestine, 
minimizing loss of calcium by the kidney, 
stimulating resorption of bone when necessary.

oCalcitriol stimulates intestinal absorption of 
calcium and phosphate. 

oEffect of vitamin D on bone: Calcitriol 
stimulates the mobilization of calcium and 
phosphate from bone by a process that 
requires Parathyroid hormone. The result is an 
increase in plasma calcium and phosphate. 



DISTRIBUTION AND REQUIREMENT OF VITAMIN D
¢Vitamin D occurs naturally in fatty fish, liver, and egg yolk. 

¢ RDA for individuals ages 1-70 years is 15 µg/day and 20 µg/day if over age 70 years.

¢Vitamin D deficiency causes a demineralization of bone, resulting in rickets in children 
and osteomalacia in adults.

¢ Toxicity of vitamin D: Like all fat-soluble vitamins, vitamin D can be stored in the 
body and is only slowly metabolized. 

¢High doses (100,000 IU for weeks or months) can cause loss of appetite, nausea, 
thirst, and stupor.

¢Enhanced calcium absorption and bone resorption 
results in hyper-calcemia, which can lead to deposition 
of calcium in many organs, particularly the arteries and kidneys. 



VITAMIN K
o Principal role of vitamin K is in the posttranslational 

modification of a number of proteins in which it serves 
as a coenzyme for carboxylation of certain glutamic 
acid present in these proteins.

o Vitamin K exists in several forms as vitamin K1 in 
plants, K2 in intestinal bacterial flora.

o It is required in the hepatic synthesis of prothrombin
and blood clotting factors II,VII, IX, and X. 

¢ Formation of the clotting factors requires the vitamin 
K–dependent carboxylation of glutamic acid residues 
to Gla residues.

¢ This forms a mature clotting factor that contains Gla 
and is capable of subsequent activation. 



VITAMIN K

o Distribution and requirement of vitamin K: Vitamin K is found in cabbage, spinach, 
egg yolk, and liver. 

¢ There is also extensive synthesis of the vitamin by the bacteria in the gut. 
CLINICAL INDICATION
Deficiency of vitamin K in adults: adequate amounts are generally produced by 
intestinal bacteria or are obtained from the diet (Deficiency is rare). 
¢If the bacterial population in the gut is decreased and the amount of endogenously 
formed vitamin is depressed, leading to hypoprothrombinemia in a geriatric patient. 
¢This condition may require supplementation with vitamin K to correct the bleeding 
tendency. 
Deficiency of vitamin K in the newborn: Newborns have sterile intestines and so 
initially lack the bacteria that synthesize vitamin K. 
¢Human milk provides only about one fifth of the daily requirement for vitamin K. 

TOXICITY OF VITAMIN K
¢Prolonged administration of large doses of synthetic vitamin K can produce hemolytic 
anemia and jaundice in the infant, due to toxic effects on the membrane of red blood 
cells.



VITAMIN E
¢ Vitamin E consist of 8 naturally occurring tocopherols of which 

α-tocopherol is the most active form
¢ The primary function of vitamin E is as an antioxidant in 

prevention of the nonenzymic oxidation of cell components.
¢ Vegetable oils are rich sources of vitamin E. 
¢ The RDA for α-tocopherol is 15 mg/day for adults. 
¢ Deficiency of vitamin E: restricted to premature infants. When 

observed in adults, deficiency is usually associated with 
defective lipid absorption and transportation

¢ Toxicity of vitamin E: Vitamin E is the least toxic of the fat-
soluble vitamins, and no  toxicity has been observed at doses of 
300 mg/day.


