Introduction
Function of skin

1-Protection against chemicals, particles, ultra violet radiation, antigens and bacteria.

2-Prevents loss of water and electrolytes.

3-Temperture regulation through blood vessels and eccrine sweat glands.

4-Shock absorber through dermis and subcutaneous fat.

5-Vitamin D3 synthesis.

6-Sensation

7-It is regarded as an important cosmetic organ.

8-Lubrication through sebaceous glands.
Skin is the largest organ of the body. In the average adult man, it weighs 15%
of the body weight. The thickness of the skin
varies from 1 mm over the eyelid to about 2–3 mm on the palms
and soles. The epidermis is only about 0.1 mm thick, but over the palms and
soles it is much thicker. Skin may be hairy or non hairy (glabrous skin), such as on the palms and soles. Alternating ridges and sulci mark the non hairy skin, these are arranged in unique individual configuration called dermatoglyphics.
Glabrous skin is characterized by thick epidermis, including a compact
stratum corneum and by the presence of encapsulated sense organs in the
dermis. There are no hair follicles and sebaceous glands in the glabrous skin.

The skin consist of three layers

· Epidermis

· Dermis

· Subcutaneous fat 
The Epidermis is the major protective layer derived from the fetal ectoderm, It is the outer most layers and it is stratified sequamous epithelium. it is mainly formed by cells called keratinocytes, these constitute about 95% of the epidermal cells. The basic function of these cells is to form keratin. It divided into many layers or strata, these are from inside to outside: 

1- basal cell layer (stratum basale)
The basal layer is the deepest layer of the epidermis; it rests on a basement membrane, which attaches it to the dermis. It is a single layer of columnar or cuboidal cells. These cells are the only keratinocytes in the normal epidermis, which undergo cell division because the basal layer contains the germinative cells, so the most of the mitotic activity occurs in this layer. After a mitotic division a newly formed cell will undergo a progressive maturation called keratinization as its migrates to the surface.

2- Prickle cell layer (stratum spinosum)

It consists of polygonal cell of 5-10 layers thickness. These cells are closely packed and interdigitate by means of numerous projections and indentations on their surface, which are linked by desmosomes. It acquires its name from the spiny appearance produced by the desmosomes.   
3- Granular cell layer (stratum granulosum)

Called so because of it contain keratohyaline granules that give its granular appearance. This granules form the keratin filaments. Normally it is 2-3 layers.
4- Stratum lucidum

This layer is present in area of thick skin such as palm and sole.

5- Corneal cell layer (stratum corneum)

Here the kerationcytes loss all of their organelles and nucleus (a nucleated cornifed cells) which become elongated and flattened forming lamellar array of corneocytes. Desquamation, the process of cell shedding from the surface of the stratum corneum, balances proliferating keratinocytes that form in the stratum basale. 

Cells of epidermis

1- Keratinocyte

It is derived from ectoderm. Its function is to synthesized keratins. It firmly attached to each others by intercellular bridges (desmosomes) & it contains the keratinous filaments called tonofilament. As the keratinocyte migrates out through the outer most layers, they differentiate into horney cells by loss of their organelles & nucleus & hold together by remnant of the desmosomes.

2- Melanocyte

It is a dendritic cell; it is a pigment producing cell that derived from neural crest. It situated in the basal cell layer, they constitute 10% of cells in this layer. Its function is to synthesis & secret melanin in special organelles called melanosomes, they provide protection against ultraviolet radiation (UVR). Each melanocyte supply several keratinocytes with melanin forming epidermal melanin unit. The number of melanocytes in the epidermis is the same regardless of race or color.  Melanocyte also found in hair bulbs, retina & pia arachnoids.

3- Langerhans cell

It is a bone marrow derived antigen presenting cell that has vary immune surveillance functions. These dendritic cells situated suprabasally.
4- Merckel cell

It is a neural crest origin, present within the basal cell layer of epidermis in contact with nerve fibrils. Their exact function is not known, they are thought to be related to cutaneous sensation and considering  a touch receptor because they are found in large numbers in the touch sensitive sites, such as fingertips and around the lips, also it possessing a neurosecretory function.

Dermoepdermal junction

They consist of 4 layers by electron microscope.
a- Plasma membrane of basal cell layer with special attachment plate (hemidesmosomss).

b- Electron lucent zone (lamina Lucida).

c- Basal lamina (lamina densa).

d- Anchoring fibrils & collagen fibers of the dermis

 Dermis

It divided histological into superficial (papillary dermis) & deep (reticular dermis). It consist of fibers & cells, the fibers mainly collagen fibers 70-80% in addition to elastic fibers & reticular fibers, these are embedded in a mucopolysaccharide ground substance. The dermis also consist of many cells which are mast cells, fibroblast, leukocyte & histiocyte, in addition the dermis contain blood vessels, nerves, lymphatics & muscles.

Vasculature of the skin

This consists of superficial & deep vascular plexuses, connected together & embedded in the connective tissue stroma of the dermis. From these plexuses, numerous small capillaries arise.

Subcutaneous : Consist of adipose tissue, large blood vessels & nerves. The subcutis may also contain the base of hair follicles & sweet glands.
Skin appendages
These include

· Hair

· Nail

· Sebaceous glands

· Sweat glands (eccrine & apocrine glands)

Hair

keratinised structures present all over the body surface; they are absent in a few areas of the body, including the palms, soles, umbilicus, nipples & genitalia. Hair follicle is an invagination from epidermis into the dermis. The hair follicle consists of 3 parts:
1-Infundibulum: - is the part from skin surface to the sebaceous gland.

2- Isthmus: - it extends from the entrance of sebaceous gland to the insertion of arrector Pilli muscle. 

3- Hair bulb: - from attachment of arrector Pilli muscle to the base of hair follicle.

Type of hair

1-Lungo hair: fine & long e.g. hair covering the fetus

2-Vellus hair: fine & short e.g. hair of woman face.

3-Terminal hair: long course hair e.g. hair of scalp &eye brows.

Hair growth cycle

Each follicle passes through regular cycles of growth & shedding. There are three phases of follicle activity:
a- Anagen: - the active phase of hair production, it last up to 3 years as in the scalp hair.

b- Catagen: - (involution) phase, short phase of conversion from active growth to resting phase. It lasts up to 3 weeks.

c- Telogen: - a resting phase at the end of which the hair is shed. It may last up to3 months.

The hair, sebaceous gland & arrector pilorum muscle form the pilosebaceous unit.

The sebaceous gland

The seb. Gland is a holocrine gland, they have no lumen & their secretion is due to decomposition of the cells under hormonal control. Their secretion is called sebum & consists mainly of fatty acids, cholesterol & squalene. Sebum secreted through the seb. duct into the hair follicle, where it covers the skin surface. Its function as water proof also has antibacterial & antifungal properties. Seb. glands are located all over the skin except palm & sole.
The sweat glands

1- Eccrine sweat gland: - It derived from epidermis; their function is thermal regulation via decreases the body temperature by evaporation,
it also helps to maintain the pliability of the keratin, and it decreases friction
on the palm and soles this produce by secretion of sweat which is a combination of  water & electrolytes. Their duct passes through dermis & epidermis to empty directly onto the skin surface. Eccrine glands are located every where on the skin particularly palm, sole & axilla except mucous membrane.
2- Apocrine sweat gland: - it originates from hair germ cells of hair follicle. Their duct empty into the follicle above the entrance of seb. duct. Their function is to produce sweat which is at first sterile and odourless, but then undergoes bacterial metabolism to generate potent odorous compounds. They are located primarily in the axilla, anogenital area, nipple & areola, their activity is sex-hormone dependent (androgen), they do not function until puberty.     
Nails

Nails are hard translucent plates of keratin derived from invagination of epidermis on the dorsum of terminal phalanx of the digit. Nail plates rest on the nail bed, each nail has proximal, distal & two lateral nail folds. The site of synthesis of nail plate is the nail matrix which lie under proximal nail fold. The nail plate has semitranslucent halfmoon appearance called lunula. A band of horny layer under the 1mm of proximal nail plate called cuticle.    
