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DESCRIPTION

Keratinized cells, also known as keratinocytes, play a vital role in 
maintaining the integrity and function of the skin and other 
epithelial tissues. These cells undergo a unique process of 
differentiation to produce keratin, a key structural protein that 
contributes to the protective barrier of the skin. This comprehensive 
overview explores the structure, function, differentiation process, 
and significance of keratinized cells in various biological contexts.

Function

Keratinized cells serve several critical functions, primarily related 
to protection and barrier formation:

Barrier function: The keratinized layer of the epidermis 
(stratum corneum) acts as a physical barrier, preventing the entry 
of pathogens, chemicals, and other harmful substances. It also 
reduces water loss, maintaining skin hydration and homeostasis.

Mechanical protection: The  toughness  and  persistency   of  
keratinized cells protect underlying tissues from mechanical 
injury, friction, and abrasion.

Immune defense: Keratinocytes play an active role in the skin's 
immune response by producing antimicrobial peptides and 
cytokines. They can also present antigens to immune cells, 
initiating an immune response when necessary.

Sensory function: Although not directly involved in sensation, 
keratinocytes support sensory nerve endings in the skin, 
contributing to the perception of touch, pressure, and 
temperature.

Differentiation and keratinization process

The differentiation of keratinocytes and the process of 
keratinization involve several stages, each characterized by 
specific molecular and cellular changes:

Proliferation: In the stratum basale, keratinocytes undergo 
continuous mitosis, producing new cells that gradually migrate 
upwards.

Differentiation: As keratinocytes move into the stratum 
spinosum and stratum granulosum, they start to produce keratin 
and other proteins. The cells enlarge, become more irregular in 
shape, and form desmosomes for intercellular adhesion.

Keratinization: In the stratum granulosum, keratinocytes 
produce large amounts of keratin and keratohyalin granules. 
Lamellar bodies release lipids into the extracellular space, 
forming a lipid barrier that enhances water retention and barrier 
function.

Cell Death: As keratinocytes reach the stratum lucidum (in thick 
skin) and stratum corneum, they lose their nuclei and other 
organelles, becoming flattened, dead cells filled with keratin. 
These cells are eventually shed through a process known as 
desquamation.

Clinical significance

Keratinized cells are essential for maintaining healthy skin, but 
their dysfunction can lead to various skin disorders and diseases:

Psoriasis: A chronic autoimmune condition characterized by the 
rapid proliferation and abnormal differentiation of 
keratinocytes, leading to thick, scaly patches of skin.

Eczema (Atopic dermatitis): A condition involving impaired 
barrier function, resulting in dry, itchy, and inflamed skin. 
Defective keratinization and lipid production contribute to the 
compromised barrier.

Ichthyosis: A group of genetic disorders causing abnormal 
keratinization, leading to thick, scaly skin. Types include 
ichthyosis vulgaris, lamellar ichthyosis, and X-linked ichthyosis.

Keratosis pilaris: A common condition where keratinized cells 
block hair follicles, causing small, rough bumps on the skin.

Squamous cell carcinoma: A type of skin cancer arising from 
keratinocytes, often due to prolonged UV exposure causing DNA 
damage and uncontrolled cell growth.
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developing effective treatments for a wide range of  dermatological 
conditions. Ongoing research continues to uncover new insights 
and therapeutic approaches, offering hope for improved 
management of skin disorders and enhanced skin health.
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Keratinized cells are fundamental to the structure and function 
of the skin, providing a protective barrier and contributing to 
various physiological processes. Understanding the biology of 
these cells and the role in skin health and disease is important for 
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