


What are Vitamins ? 

Vitamins are a group of 
substances that are needed for 
normal cell function, growth, 
and development. 

 

Or 
 

A vitamin is an organic 
molecule (or related set of 
molecules) that is an essential 
micronutrient which 
an organism needs in small 
quantities for the proper 
functioning of its metabolism.  

 



There are 13 vitamins 
• Vitamin A 
• Vitamin B1 (Thiamine) 
• Vitamin B2 (Riboflavin) 
• Vitamin B3 (Niacin) 
• Vitamin B5 (Pantothenic acid) 
• Vitamin B6 (Pyridoxine) 
• Vitamin B7 (Biotin) 
• Vitamin B9 (Folic acid) 
• Vitamin B12 (Cyanocobalamin) 
• Vitamin C 
• Vitamin D 
• Vitamin E 
• Vitamin K 

 
 



Types of Vitamins 

• Fat-Soluble Vitamins 
• Water-Soluble Vitamins 



Fat-soluble vitamins are happy to remain in your 
body for a while, some stay for some days, some for 
up to six months. 

Stored in liver and fatty tissues until needed. 

Then, once it is time for them to be used, special 
carriers in your body take them to wherever they 
are required.  

 

Fat-Soluble Vitamins 



Water Soluble Vitamins (B & C) 

Water-soluble vitamins are carried to the body's tissues but 
are not stored in the body. Since they are eliminated in 
urine, we require a continuous daily supply in our diet. 



Fat soluble vs. Water soluble 





What is Vitamin A? 

Vitamin A or 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.  
 
Health depends on 
maintaining vitamin A levels 
wit.hin range 

 



Structure of Vitamin A 

All forms of vitamin A have 
a beta-ionone ring to which 
an isoprenoid chain is attached, 
called a retinyl group. Both 
structural features are essential 
for vitamin activity. 
 
Vitamin A does not occur in 
plants, but many plants 
contain carotenoids such as 
beta-carotene that can be 
converted to vitamin A within 
the intestine and other tissues. 
 

https://en.wikipedia.org/wiki/Beta-ionone
https://en.wikipedia.org/wiki/Beta-ionone
https://en.wikipedia.org/wiki/Beta-ionone
https://en.wikipedia.org/wiki/Isoprenoid


Physiologic Effects of Vitamin A 
• Vision: Retinal is a necessary structural component of rhodopsin or visual purple, the light sensitive pigment within rod and 

cone cells of the retina. If inadequate quantities of vitamin A are present, vision is impaired. 
 
 



Role of Vit A in Gene transcription 
 Vitamin A, in the retinoic acid form, plays an important role in gene 

transcription. Production of retinoic acid is tightly regulated, due to 
its activity as a ligand for nuclear receptors. 
 
 
 



Physiologic Effects of Vitamin A 

• Immune /function: Vitamin A was initially coined “the anti-infective vitamin” 
because of its importance in the normal functioning of the immune system.  It plays a 
role in many areas of the immune system, particularly in T cell differentiation and 
proliferation. Vitamin A has also been shown to be important for T cell homing to the 
intestine, effects dendritic cells, and can play a role in increased IgA secretion, which is 
important for the immune response in mucosal tissues 
 

• Epithelial cell "integrity": Many epithelial cells appear to require vitamin A 
for proper differentiation and maintenance. Vitamin A, and more specifically, retinoic 
acid, appears to maintain normal skin health by switching on genes and differentiating 
keratinocytes (immature skin cells) into mature epidermal cells. Lack of vitamin A leads 
to dysfunction of many epithelia - the skin becomes keratinized and scaly, and mucus 
secretion is suppressed.  
 

• Bone remodeling: Normal functioning of osteoblasts and osteoclasts is 
dependent upon vitamin A. 
 

• Reproduction: Normal levels of vitamin A are required for sperm production, 
reflecting a requirement for vitamin A by spermatogenic epithelial (Sertoli) cells. 
Similarly, normal reproductive cycles in females require adequate availability of vitamin 
A. 

https://lpi.oregonstate.edu/mic/glossary


Vitamin A Deficiency 
• Vitamin A deficiency usually results from malnutrition, but can also be 

due to abnormalities in intestinal absorption of retinol or carotenoids.  
 

• Blindness due to inability to synthesize adequate quantities of rhodopsin. 
Moderate deficiency leads to deficits in vision under conditions of low 
light ("night blindness"), while severe deficiency can result in severe 
dryness and opacity of the cornea (xeropthalmia). 
 

• Increased risk of mortality from infectious disease has been best studied 
in malnourished children, but also is seen in animals. In such cases, 
supplementation with vitamin A has been shown to substantially reduce 
mortality from diseases such as measles and gastrointestinal infections. 
 

• Abnormal function of many epithelial cells, manifest by such diverse 
conditions as dry, scaly skin, inadequate secretion from mucosal surfaces, 
infertility, decreased synthesis of thyroid hormones and elevated 
cerebrospinal fluid pressure due to inadequate absorption in meninges. 
 

• Abnormal bone growth in vitamin A-deficient animals can result in 
malformations and, when the skull is affected, disorders of the central 
nervous system and optic nerve. 
 

http://www.vivo.colostate.edu/hbooks/pathphys/endocrine/thyroid/index.html
http://www.vivo.colostate.edu/hbooks/pathphys/endocrine/thyroid/index.html
http://www.vivo.colostate.edu/hbooks/pathphys/endocrine/thyroid/index.html


Sources of Vitamin A 

The sources of 

Vitamin A  are 

eggs, milk, butter,  

papaya, mango, 

liver fish,  liver oil, 

sweet potatoes,  

green and yellow  

vegetables etc. 

 







VITAMIN  D 
HORMONE OR VITAMIN 





Vitamin D 
• Vitamin D is a group of fat soluble steroids responsible for 

increasing intestinal absorption of calcium, magnesium, 
and phosphate, and multiple other biological effects.  

 
• In humans, the most important compounds in this group 

are vitamin D3 (also known as cholecalciferol) and vitamin 
D2 (ergocalciferol). 

 
• The major natural source of the vitamin is synthesis of 

cholecalciferol in the lower layers of skin epidermis through 
a chemical reaction that is dependent on sun 
exposure (specifically UVB radiation). 

 

• Cholecalciferol and ergocalciferol can be ingested from the 
diet and from supplements 

https://en.wikipedia.org/wiki/Cholecalciferol
https://en.wikipedia.org/wiki/Ergocalciferol
https://en.wikipedia.org/wiki/Ultraviolet
https://en.wikipedia.org/wiki/Ultraviolet
https://en.wikipedia.org/wiki/Ultraviolet


























Source of Vitamin D 
• The flesh of fatty fish (such as salmon, tuna, and mackerel) and 

fish liver oils are among the best sources . Small amounts of 
vitamin D are found in beef liver, cheese, and egg yolks.  





Vitamin E 

• Fat soluble  

• Antioxidant 
– Reduce the energy of 

the free radical 

– Stop the free radical 
from forming in the 
first place 

– Interrupt an oxidizing 
chain reaction to 
minimize the damage 
of free radicals 

 







Role of Vitamin E 
• Anti infertility Vitamin (maintain germinal epithilium of gonads) 

• Anti Protects cell membranes and other fat-soluble parts of the 
body (LDL cholesterol) from oxidation 

– May reduce the risk of heart disease 

– May also discourage development of some types of cancer 

• Promotes normal growth and development 

• Promotes normal red blood cell formation 

• Acts as anti-blood clotting agent 

• Plays some role in the body’s ability to process glucose 

• Also been known to aid the process of wound healing 

 





Source of Vitamin E 
Vegetable oils (such as wheat germ, sunflower, safflower, corn, and 
soybean oils) Nuts (such as almonds, peanuts, and 
hazelnuts/filberts) Seeds (such as sunflower seeds) 





Vitamin K 









Vitamin K Deficiency 


