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Vitamins are essential micronutrients required by the body in small 
amounts to support a range of vital functions. Vitamins are divided 
into two groups: water-soluble (B-complex vitamins and C vitamins) 
and fat-soluble vitamins (A, D, E and K). Unlike water-soluble vitamins 
that need regular replacement in the body, fat-soluble vitamins are 
stored in the liver and fatty tissues, and are eliminated much more 
slowly than water soluble vitamins.  
 

Vitamin-A: Retinol 
Vitamin A is a fat-soluble vitamin, required for a no. of metabolic 
activities. The vitamin is needed for the maintenance of good vision 
and healthy immune system. 
Vitamin A describe a group of compounds that include retinol, retinoic 
acid, retinal, and a number of pro vitamin A carotenoids.  
 

Dietary source- Carrots; leafy greens, spinach, sweet potato 

Biological function of Vitamin-A 
Synthesis of rhodopsin; cell differentiation and growth; antioxidant. 
There are several derivatives of vitamin A, which are involved in 
multiple different metabolic processes. 
11-cis-retinol is involved in the synthesis of rhodopsin, the visual 
pigment in retinal cells. Retinoic acid acts to regulate cell growth and 
differentiation. β-Carotene, a precursor for vitamin A, has been known 
to act as an antioxidant.          

• normal growth and health 

• vision (especially night vision) 

• reproduction 

• mucus secretion 



• maintenance of differentiated epithelial 

• cell development 

• increase immunity 

• antioxidant role    

Cause of Deficiency 
Causes include fat malabsorption syndromes (pancreatic insufficiency, 
cholestatic liver disease, celiac sprue, inflammatory bowel disease, 
gastrectomy), mineral oil laxative abuse, and malnutrition. 
 

Clinical Manifestation 
Early symptoms include night blindness, poor wound healing, 
increased susceptibility to infection, and Bitot spots white patches on 
the conjunctiva, drying of cornea. Later symptoms include 
hyperkeratinisation and resulting skin dryness, ulceration and 
keratinization of the cornea, and complete blindness. 
 

Treatment 
Treat with vitamin A supplementation (30 000 IU daily for 1 week for 
early deficiency; 20 000 IU/kg for 5 days for late deficiency). Early signs 
of deficiency can often be reversed with supplementation. 
 

Toxicity 
Toxicity occurs with ingestion of more than 50 000 IU per day of 
vitamin A for longer than 3 months. Symptoms include scaly skin, 
nausea, diarrhoea, headache, papilledema, and hepatosplenomegaly, 
which may lead to cirrhosis. 

 

Vitamin- D Calciferol 
• Vitamin D is another fat-soluble vitamin. 

• It has sterol like structure and therefore function like steroid 
hormones. 

• 7-dehydrocholesterol is the animal source of Vit-D which upon 
exposure to sunlight is converted to cholecalciferol. 



• Ergosterol is the plant source of Vit-D which upon exposure to 
sunlight is converted to ergocalciferol (Vit-D2) 

• Main site of activity of Vit D resides in gastrointestinal tract, 
bone and kidney. 

Properties of Vitamin D: 

• Vitamin D is a white and almost odourless crystalline substance. 

• It is soluble in fat and fat solvents. 

• It is fairly heat resistant and also relatively resistant to oxidation. 

• It is not affected by acids and alkalis. 

• It has sterol like structure and therefore function like steroid 
hormones. 

• 7-dehydrocholesterol is the animal source of Vit-D which upon 
exposure to sunlight is converted to cholecalciferol. 

• Ergosterol is the plant source of Vit-D which upon exposure to 
sunlight is converted to ergocalciferol (Vit-D2) 

• Main site of activity of Vit D resides in gastrointestinal tract, 
bone and kidney. 

Biological role of Vitamin D: 

• The major function of vitamin D is to maintain the plasma level 
of calcium and phosphorus. 

Calcitriol functions by acting on three major sites: 

i. Action in intestine: 

• Vitamin D (Calcitriol) stimulate the calcium absorption in the 
intestine. 

• Calcitriol in intestinal cells bind to the calcitriol receptor 
forming calcitriol receptor complex. 

• This calcitriol acts on nucleus stimulating the DNA to produce 
mRNA and therefore protein called calcium binding protein. 

• This calcium binding protein binds and absorbs the calcium. 



ii. Action in bone: 

• Calcium is very essential for bone formation. 

• Calcitriol stimulates calcium absorption and deposition as 
calcium phosphate. 

• Calcium along with parathyroid hormone mobilizes the 
calcium and phosphate from bone. 

iii. Action in kidney: 

• Calcitriol along with parathyroid hormone inhibits the calcium 
excretion from kidney, meanwhile, calcitriol also stimulates 
the reabsorption of calcium from renal tubules. 

Steroid hormone like activity of Vitamin D: 

• Vitamin D acts like a steroid hormone, calcitriol stimulates 
DNA and synthesizes calcium binding protein is intestinal 
cells. 

• Similar to hormones, Vitamin D has short half-life of about 10 
hours. 

• Biologically active form of vitamin D calcitriol, like steroid 
hormones is synthesized in kidney. 

• Calcitriol is synthesized in skin upon exposure to sunlight. 

• Vitamin-D acts along with other hormones like parathyroid 
hormone and calcitonin to regulate the plasma level of 
calcium. 

• Vitamin-D acts on DNA and is associated with the activation 
of transcription. This can be justified in a fact that vitamin D is 
inhibited by actinomycin D. Actinomycin D inhibits initiation 
of transcription. 

• Vitamin D, like hormones have specific organs of action. They 
act on bone, kidney and intestine. 

• Vitamin D (calcitriol) synthesis is subjected to feedback 
control mechanism like hormones. Calcitriol decreases its 
own synthesis. 



RDA of vitamin D: 

• The recommended dietary allowance (RDA) varies from 
5 μg/day (in countries with high exposure to sunlight) to 10 
μg/day. 

Dietary sources of vitamin D: 

• Fatty fish, fish liver oil, egg yolk 
• vitamin D is also obtained by consumption of irradiated food 

(irradiated yeast) and exposure to sunlight. 

Vitamin D deficiency: 

• Vitamin D deficiency occur due to inadequate exposure to 
sunlight and inadequate consumption of Vitamin D diet. 

• Vitamin D deficiency occurs in strict vegetarians, chronic 
alcoholic, liver and kidney disease and mal-absorption. 

• Deficiency results in rickets in children, a condition that is 
characterized by incomplete mineralization that result in soft 
and pliable bone and delay in teeth formation. 

• In adults deficiency leads to osteomalacia, a condition 
involving softening of bone. 

• This results from bone demineralization. 

• Bones are highly susceptible for fracture. 

• Renal rickets can occur in individual with renal failure due to 
decreased synthesis of calcitriol. 

Hypervitaminosis D: 

• Excessive vitamin D at more than rate 100 times required RDA 
results in hypervitaminosis of Vitamin D. 

• Excessive vitamin D can result in nausea, loss of appetite, loss 
of body weight. 

Vitamin E: Tocopherol 

• Vitamin E is also termed as anti-sterility vitamin 



• It is a very powerful biological antioxidant. 

• It is a common term for a group of closely related lipids called as 
tocopherols. 

• It is also called as vitamin in search of disease. It is because 
disease associated with its deficiency is yet unknown. 

Biological roles of vitamin E: 

The major functions of vitamin E are confined to flowing aspects: 

1. Maintenance of normal cell membrane: 

• Vitamin E is responsible for maintaining the integrity of 
cell membrane by preventing the oxidation of 
polyunsaturated fatty acid by the effect of super-oxides, 
peroxide and other free radicals. 

• Vitamin E prevents the haemolysis of RBCs by preventing 
the oxidation of unsaturated fatty acids in erythrocytes 
membrane. 

1. Role in metabolism: 

• Vitamin E have been found involved in synthesis of nucleic 
acid. 

• It is also engaged in storage of keratin in membrane and 
absorption of amino acids in intestine. 

2. Reproduction: 

• Vitamin E is an anti-sterility vitamin. 

• It maintains the normal germinal epithelium of the 
gonads. 

3. Prevention of cataract and heart disease: 

• Vitamin E prevent the oxidation of vitamin A ( -carotene). 

• Therefore, prevent the risk of cancer associated with the 
free radicals, super-oxides, peroxides. 

• Vitamin-E along with A and C is involved in the prevention 
of cataract and heart disease. 

4. Heme synthesis: 



• Vitamin E is required for the activity of delta-
aminolaevulinic acid which is required for the synthesis of 
Heme from the condensation of glycine and succinyl coA. 

 

5. Role in respiration: 

• Co-enzyme Q (Ubiquinone) in membrane is stabilized by 
vitamin E and therefore aids in cellular respiration. 

Recommended dietary allowance (RDA) of vitamin E: 

• RDA value is 10mg/day (15 IU) in male. 

• RDA value is 8mg/day (12 IU) in female. 

• Higher intake is required during pregnancy and lactation. 

Dietary sources of Vitamin E: 

• Vegetables are rich source in vitamin E. 

• Wheat germ oil, peanut oil, soya bean oil, corn oil, cotton 
seed oil, are rich source of Vitamin E. 

• Butter, milk, meat, egg are also sources of Vitamin E. 

Deficiency of vitamin E: 

• Vitamin E as mentioned earlier is called as vitamin in search 
of disease. 

• Due to deficiency of vitamin E in humans, fragile 
erythrocytes, abnormal cell membrane and minor 
neurological sign are observed. 

• In cases of mature female rats, sterility is observed whereas 
in male rats, the germinal epithelium of testes degenerates 
and spermatozoa becomes non-motile. 

Hypervitaminosis E: 

There is no any hypervitaminosis cases associated with Vitamin E. 

Vitamin-K: Phylloquinone 



• Fat soluble vitamin that play a major role in post translational 
modification. 

• Vitamin K also acts as a co-enzyme for carboxylase enzyme. 

• It is the only vitamin with co-enzyme like activity. 

• Vitamin K is absorbed from intestinal tract along with bile salts. 

• They are incorporated into chylomicrons and stored in liver, 
adipose tissue and muscles. Vit-K is widely distributed in 
nature. 

• Therefore vit-K deficiency is rare occurrence. 

•  Vitamin K deficiency can occur due to consumption of 
antibiotics which with intestinal bacteria. 

• Excessive loss of Vit-K as in diarrheal diseases and due to lack of 
bile salts, for the absorption of Vitamin K from the intestine. 

• Vitamin K deficiency increases the coagulation time. 

• This is because of the inactivation of blood clotting factors II, 
VII, IX and X. 

• Profuse bleeding occurs in minor injuries. 

• In elderly people and especially in malnourished, a condition 
called hypoprothrombinaemia occurs. 

• In child and in infant, excess Vitamin K can result in haemolytic 
anaemia and jaundice. 

• This is because of its severe effect on RBC. 

• In infants, vitamin K should be supplemented early in their 
lifetime because they have sterile intestine plus mother’s milk 
cannot provide sufficient Vitamin K. 

• People with severe vit K deficiency also require Vit-K 
supplement. 

• Supplements of Vit-K is allowed along with antibiotics as 
Cefamandole, moxalactam, and loracarbef. 


