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Fat Soluble Vitamins ;: A,D,E and K

Vitamins are organic compounds containing carbon, hydrogen, oxygen, and sometimes nitrogen or
other elements. They are vital micronutrients required in small quantities to support normal
physiological functions. Unlike macronutrients, vitamins do not provide energy directly but are
crucial co-factors or regulators in energy metabolism and numerous biochemical pathways
essential for growth, development, and homeostasis.

Classification of Vitamins

Vitamins are classified based on their solubility, which influences their absorption, transport,
storage, and excretion:

Classification Vitamins Included Key Features

Fat-soluble Vitamins A, D, E, K Absorbed with dietary fats,
stored in body fat and liver, risk
of toxicity with excess intake,
stable during cooking

Water-soluble Vitamin C and B-complex (B1, Not stored significantly, excess

B2, B3, B5, B6, B7, B9, B12) excreted in urine, require

regular dietary intake, sensitive
to heat and light

Fat-Soluble Vitamins
Absorption and Metabolism
Fat-soluble vitamins require bile salts for intestinal absorption and are incorporated into

chylomicrons for transport via the lymphatic system. Diseases impairing fat absorption (e.qg.,
cholestatic liver disease, celiac disease, cystic fibrosis) can cause fat-soluble vitamin deficiencies.

Vitamin A (Retinoids and Carotenoids)

Functions:

Essential for phototransduction in retinal rods and cones (vision, especially night vision)
Maintains integrity of epithelial tissues and mucous membranes (barrier to infection)
Supports immune function and hematopoiesis

Promotes growth, bone development, and reproduction

Sources:

e Preformed Vitamin A (Retinol): Animal sources—Iliver, fish oils, fortified dairy (milk,
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cheese, butter), eggs
e Provitamin A (Beta-carotene): Plant sources—carrots, sweet potatoes, dark leafy greens,
cantaloupe, pumpkin, apricots
Notes:
e Beta-carotene is an antioxidant converted to active vitamin A in the body, with no risk of
toxicity.

¢ Vitamin A toxicity (hypervitaminosis A) can cause symptoms like headache, nausea,
dizziness, and even teratogenicity in pregnancy.

Vitamin D (Calciferol)
Functions:
¢ Regulates calcium and phosphate homeostasis to maintain bone mineralization
¢ Enhances intestinal absorption of calcium and phosphorus
¢ Modulates immune response and cell proliferation
e Supports neuromuscular function and cardiovascular health
Sources:
* Endogenous synthesis: UVB radiation converts 7-dehydrocholesterol in skin to
cholecalciferol (vitamin D3)
e Dietary: Fatty fish (salmon, mackerel), cod liver oil, fortified dairy products, egg yolk, liver
Clinical Pearls:
¢ Deficiency leads to rickets in children and osteomalacia in adults

e Excess vitamin D causes hypercalcemia with symptoms like nausea, vomiting, and
arrhythmias

Vitamin E (Alpha-tocopherol)
Functions:
¢ Potent antioxidant protecting cell membranes from oxidative damage by neutralizing free
radicals
¢ Protects polyunsaturated fatty acids and vitamin A from oxidation
e Supports immune function and skin health

Sources:

¢ Vegetable oils (sunflower, safflower, corn), nuts, seeds, green leafy vegetables, fortified
cereals

Vitamin K

Functions:
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¢ Essential cofactor for gamma-carboxylation of glutamate residues on clotting factors Il, VII,
IX, X, and anticoagulant proteins C and S, enabling blood coagulation
¢ Important for bone metabolism and vascular health

Sources:

¢ Phylloquinone (Vitamin K1): Dark green leafy vegetables (spinach, kale, broccoli), some
vegetable oils

e Menaquinones (Vitamin K2): Produced by gut microbiota, also found in fermented foods

¢ Menadione (Vitamin K3): Synthetic form used in supplements and animal feed

Nursing Interventions for Fat-Soluble Vitamin Deficiencies and
Toxicities

* Assessment:
o Monitor for signs of deficiency (e.g., poor wound healing, vision changes, bleeding
tendency, bone pain)
o Review dietary intake, absorption disorders, and medication history (e.g., fat
malabsorption, warfarin use)
o Evaluate laboratory markers: serum retinol, 25(OH) vitamin D, PT/INR for vitamin K
e Supplementation and Education:
o Administer prescribed vitamin supplements; ensure proper dosing to avoid toxicity
o Educate patients on balanced diet rich in vitamins and safe sun exposure for
vitamin D synthesis
o Advise patients on the risks of megadoses, especially vitamin A and D
¢ Management of Toxicity:
o Recognize symptoms of hypervitaminosis A and D and initiate appropriate
interventions
o Collaborate with healthcare team for monitoring calcium levels and liver function
Special Considerations:
o Pregnant and lactating women require adequate vitamin A but should avoid excess
o Patients with malabsorption syndromes may need parenteral supplementation
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