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DESCRIPTION

Vitamins are a group of organic compounds which are essential 
for normal growth and nutrition and are required in small 
quantities in the diet because they cannot be synthesized by the 
body. They are categorized into two main groups: Water-soluble 
vitamins and fat-soluble vitamins.

Fat-soluble vitamins

Unlike water-soluble vitamins (such as vitamin C and B-complex 
vitamins), fat-soluble vitamins are not easily excreted through 
urine and instead, they are stored in the body's fatty tissues and 
liver [1]. The four primary fat-soluble vitamins are vitamin A, 
vitamin D, vitamin E, and vitamin K.

Vitamin A: Vitamin A, also known as retinol, is crucial for 
maintaining healthy vision, a strong immune system, and proper 
functioning of vital organs. It is essential for the health of the 
skin, mucous membranes, and the integrity of the epithelial cells 
that line various body surfaces [2]. Additionally, vitamin A plays a 
key role in promoting normal growth and development, 
particularly during pregnancy and childhood.

The functions of vitamin A are vision, immune system and cell 
differentiation. In vision, vitamin A is a crucial component of the 
pigment rhodopsin in the retina of the eye. Rhodopsin enables 
vision in low-light conditions and helps prevent night blindness 
[3]. In immune system, vitamin A supports the immune system 
by maintaining the health and integrity of the skin and mucous 
membranes, which act as barriers against pathogens. In cell 
differentiation, vitamin A is involved in the process of cell 
differentiation, ensuring that cells develop into their specialized 
forms and functions correctly.

The dietary sources of vitamin A, vitamin A is found in two 
forms in the diet: Preformed vitamin A (retinoids) and 
provitamin A carotenoids, such as beta-carotene. The preformed 
vitamin A sources are liver (especially from animal sources), dairy 
products, eggs and fatty fish. The provitamin A carotenoid 
sources are carrots, sweet potatoes, spinach, mangoes, and 
apricots.

Vitamin D: Vitamin D is often referred to as the "sunshine 
vitamin" because the body can produce it when the skin is 
exposed to sunlight [4]. This vitamin plays a crucial role in 
maintaining healthy bones, immune system function, and 
overall well-being. It regulates the calcium absorption, Vitamin 
D and calcium work together to support proper bone growth 
and density.

The functions of vitamin D are bone health, immune system, cell 
growth and differentiation. Vitamin D promotes the absorption 
of calcium and phosphorus in the intestines, supporting bone 
mineralization and overall bone health [5]. Vitamin D helps 
modulate the immune response, enhancing the body's defense 
against infections and autoimmune diseases. Vitamin D is 
involved in regulating cell growth, differentiation, and apoptosis 
(cell death).

Natural source of vitamin D is sunlight, dietary sources are also 
used, especially in regions with limited sun exposure [6]. The 
dietary sources of vitamin D are fatty fish (such as salmon, 
mackerel, and sardines), cod liver oil, fortified dairy products 
(milk, yogurt, and cheese), fortified plant-based milk (soy milk, 
almond milk) and egg yolks.

Vitamin E: Vitamin E is a potent antioxidant that helps protect 
cells from damage caused by free radicals, which are unstable 
molecules that can harm DNA and other cellular structures. It is 
also involved in immune function, skin health, and blood 
clotting [7].

The functions of vitamin E are antioxidant protection, immune 
system and skin health. Vitamin E's primary role is as an 
antioxidant, neutralizing free radicals and reducing oxidative 
stress that can lead to cellular damage and aging. Vitamin E 
supports immune function by enhancing the activity of immune 
cells [8]. Vitamin E promotes skin health by maintaining its 
moisture and elasticity, and by protecting against the damaging 
effects of UV radiation.

The dietary sources of vitamin E are nuts and seeds (especially 
almonds and sunflower seeds), vegetable oils (such as wheat germ 
oil, sunflower oil, and safflower oil), spinach and other leafy 
greens, fortified cereals.
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distinct roles in supporting vision, bone health, immune
function, and antioxidant protection. While these vitamins are
stored in the body for longer periods compared to water-soluble
vitamins, it is important to maintain a balanced diet that
includes a variety of nutrient-rich foods to ensure adequate
intake.
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Vitamin K: Vitamin K is essential for proper blood clotting and 
bone health. It plays a key role in the activation of proteins 
involved in blood coagulation, preventing excessive bleeding. 
Additionally, vitamin K is necessary for the maintenance of 
strong and healthy bones [9].

The functions of vitamin K are blood clotting and bone health. 
Vitamin K is required for the production of clotting factors that 
help blood to clot, preventing excessive bleeding. Vitamin K is 
involved in the regulation of bone mineralization and helps 
maintain bone density.

The dietary sources of vitamin K are leafy greens (such as kale, 
spinach, and broccoli), brussels sprouts, green peas, green beans, 
meat, cheese, and eggs.

Potential health implications and deficiency

Deficiencies in fat-soluble vitamins can lead to various health 
issues:

Vitamin A deficiency: Can result in night blindness, skin 
issues, weakened immune system, and growth retardation in 
children.

Vitamin D deficiency: Can cause bone disorders such as rickets 
in children and osteomalacia in adults, as well as compromise 
immune function [10].

Vitamin E deficiency: Rare but can lead to muscle weakness, 
impaired vision, and an increased risk of oxidative stress-related 
diseases.

Vitamin K deficiency: Can lead to excessive bleeding and 
impaired blood clotting.

CONCLUSION
Fat-soluble vitamins are essential for maintaining good health 
and proper bodily function. Vitamin A, D, E, and K each play
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