Skin
The integument composed of: skin and its appendages, sweat glands, sebaceous glands, hair, and nails, is the largest organ, constituting 16% of the body weights and has surface area of
 1.2 – 2.2 m².
  Microscopically, the skin consists of 2 layers:

· Superficial epidermis

· Dermis & hypoderms  (deep layer)

Function of skin 
Functions of the epidermis
The epidermis has three principal functions:

· protecting the body from the environment, particularly the sun 

· preventing excessive water loss from the body 

· Protecting the body from infection. 
Functions of the dermis
· Giving mechanical protection to the body from bumps and knocks; the collagen has an important role in this function.

· providing oxygen and nutrients, via blood in the tiny vessels that run in the ground substance, to the living part of the epidermis 

· removing waste products of metabolism from the epidermis, which are also carried away in the blood 

· providing shape and form to the body, by holding all its structures together 

· contributing to skin color, particularly in people with little melanin in the epidermis.

Organs in the dermis have special functions of their own:

· regulation of body temperature through control of blood flow and sweating 

· skin sensations of touch, pain, heat and cold.
The Epidermis

· It is composed of stratified squamous epithelium keratinized.

· There is continual shedding of dead cells at its surface and continual replacement of these cells through mitosis at the base of the epithelium.

   The epidermis is divided into specific zones or strata:
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Stratum basale = germinaturum

2. Stratum spinusum.                          Stratum malpigil.
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Stratum granulosum.

4. Stratum lucidum.

5. Stratum corneum proper.      Stratum corenum.

The deeper layers (living layers) are referred or termed stratum malpighii

The superficial layers (dead layers) or cornfields layers are called st. corneum.

Hypoderms = deeper portion

· Beneath dermis.

· Loose C.T of variable thickness + compound.

· The bounding with the dermis is indistinct. They considered superficial fascia of gross area

It may be massively infiltrated with adipose tissue and so called panniculus adiposus (very well known in abdomen).

Or contain sheets of skeletal muscle where it forms the panniculus carnosus.
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Blue Histology   (School of Anatomy and Human Biology - The University of Western Australia)
Function :

· provide support.

· Provide attachment to underlying structure

· Storage for fat.

Contain pacinian corpuscles – especially numerous in hypodermis of fingers.
Missener’s corpuscles = found in dermal papilla of hairless skin (tips of fingers + toes).

Hairs

· They are located in follicles.

· Follicles are cub like epidermal invagination into dermis or hypodermis.

· Hairs follicles are in association with sebaceous gland are known as pilosebaceous units.

It has hair growth cycle – grow to certain length:  replace            periodic shedding :   replaced by new hair

· Hairs don’t form perpendicular to epidermis but rather occur at slight angle to it.
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At the base of follicle, niplike indentation occupied highly vascularized C.T = called dermal papilla = hair papilla:        inductive portion of hair follicle

If damage: lead to:  no hair growth..

· Hair bulb surrounds dermal papilla and contain matrix cells.
The hair shaft is the long slender filament that extends to and through the surface of the epidermis.

It consists of three regions:

                    - inner medulla (form the matrix cells)

                    - cortex

                    - outer cuticle of the hair: most peripheral  matrix          
                      internal root stem cells.

    Terminal root sheath = epidermal cells (mainly basal cells)

Sweet – pilli muscle :  is responsible for cold + fear kills of the follicles (goose flesh)

Play role in thermal insulation + tractile percept but in human so important 

Nails

They are plates of tightly packed keratinized cells that cover the dorsal surface of the digits

They have matrix that located in the dermis and give rise to nail plate.

Matrix can be seen in the dental end as whitish crescent area  called lunula, which is observed at the proximal end of the nail.
Bed of nail is called nail bed and surrounded by st. corenum

Nail fold :  epidermis at the reflexion from the side to nail bed the epidermis called hyponychium
The stratum corneum of the proximal nail fold forms the eponychium (cuticle).
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Blue Histology   (School of Anatomy and Human Biology - The University of Western Australia)
Melanocytes
The brown colour component is due to melanin, which is produced in the skin itself in cells called melanocytes (typically 1000-2000 / sqr. mm). These cells are located in the epidermis and send fine processes between the other cells. In the melanocytes, the melanin is located in membrane-bound organelles called melanosomes. The cell bodies of melanocytes are difficult to distinguish in ordinary LM preparations, because the melanosomes are located mainly in the processes of the cells.

Melanocytes can transfer melanin to keratinocytes - mainly to the basal cells. The fine processes of melanocytes may invade keratinocytes and bud-off part of the melanocyte cytoplasm, including the melanosomes, within the keratinocytes. Melanin protects the chromosomes of mitotically active basal cells against light-induced damage.
Sweat glands

Ecrine glands

Simple coiled tubular glands located in the dermis or in the underlying hypodermis
Present = throughout skin except lips, beneath nails, glans penis, labium minora & palms – soles.

Duct : - st. sq. cuboidal epith.

pyramidal shape in B.M. + myoepithelium

These cells:      - clear – highly folded basal much sulfa containing  

                         water 

                       - Dark – broad apex – mucin producing cells.

      Innervations:  sympathetic

     Function: 
thermoregulation under nervous control.
     Apocrine glands: 

Type = single coiled tubular

consists of ducts and secretory coils, but these glands are larger than ecrine glands and open onto hair follicles.

Site = dermis + hypodermis

Function:

Sweat function at puberty e.g cerminous. 

Numerous in maxillary and perinasal 
      Generally is scatred with hair follicle

      Larger than ecrine - lumen wider

Duct = stright, run parallel to hair follicle.

Open into its upper portion usually above sebaceous gland:        open directly on skin.

They are actually mericrine apical surface retained but still has its name.

Sebaceous glands:

Simple branched alveolar 
Empty their secretory product into the upper parts of the hair follicles. They are therefore found in parts of the skin where hair is present. The hair follicle and its associated sebaceous gland form a pilosebaceous unit.

Sebaceous glands are also found in some of the areas where no hair is present, for example, lips, oral surfaces of the cheeks and external genitalia.

Sebaceous glands are as a rule simple and branched. The secretory cells will gradually accumulate lipids and grow in size. Their nuclei disintegrate, and the cells rupture. The resulting secretory product of lipids and the constituents of the disintegrating cell is a holocrine secretion.

The lipid secretion of the sebaceous glands has no softening effect on the skin, and it has only very limited antibacterial and antifungoid activity. Its importance in humans is unclear. Clinically the sebaceous glands are important in that they are liable to infections (e.g. with the development of acne).

Acinar cells in the peripheral small cells rest on BM.  :  At the end       resemble the lipid droplet.   

 Lubricate & softness the hair
Acne  = obstructive of skin:   2ry bacterial infection

Treatment: Antibiotics

Obstruction of sebaceous duct :  chronic inflammation onset
  9 –11    female more than male adult hood.

1- 16% of body wt.

2- Protection                                   
3- Regenerative
4- topographic diversity

5- personal recognition

6- thermoregultory

7- sense organ

8- touch, pressure, temperature

A definitive (well developed) stratum lucidum is normally found in the epidermis of the “ friction surfaces” namely palms, soles (thick skin).

   Elsewhere, referred to superficial layer as stra. Corneum.

The epidermis is  a vascular has no blood vessels or lymphatic.

Stratum basale

  It consists of a single layer of cuboidal or columnar cells rest on a basement membrane.

They are peripendicular to BM.

This layer serves as a source of stem cells for all new keratenocytes -  basophilic cytoplasm.

Has desmosomes with underlying C.T. – mitosis occur mainly during night.
Stratum spinosum = prickle cell layer 

· It is composed of several layers of polygonal cells.

· They have large oval, centrally located nuclei, enchromatic.

· These cells posses' spines (prickles). They are actually projection or undulation of the plasma membrane cytoplasmic cellular protein that interdigitate with one another by desmosomes.

· Basophilic cytoplasm = numerous ribosomes + polyribosomes

Touch lancent RER is abundant

They contain membrane coating granules = lamellar granules contain lipid substance.

   Stratium granulosum

· It consists of several layers of flattened cells.

· Cell axes parallel to the B.M.

· The cells contain deep basophilic keratinohylin granules (non membranous bound granules)

· At the level of LM the nuclei may appear shrunken.

· At the upper layers of stratium granulosum, the membrane bound granules are discharge forming cement lines to act as water proofing layer of lipid –rich substance materials prevent a cells foreign.

   Stratium corneum

     = Stratium lucidum (clear cell type)

  It consists of several layers of dead flattened eosinophilic 
  a nucleated cell,

 It has hyaline appearance

  Generally, the cells stained with acidic dye : weak eosinophilic.

· This layer is more optically retractile.

Stratum corneum proper

Many layers of closely packed layers of flat, dried dead cells – stained eosinophilic with no organelles or nucleus.
Vary in thickness

In thick skin :  50 layer or more

In thin skin:    5 – 10 layers.

The cells of this layer are continuously shed off at free surface of the epithelium

Turn over of the  keratinocytes

In thin skin: 5 – 30 layers – average 20 –30 but in skin disease is increase 7 times.
Keratinocytes

· The most abundant population of cells.

· The primary function is to produce keratin.

· They have a life cycle that ultimately lead to cell death.

· They arise by proliferation of strat. Basalas. By mitosis.

· The cell starts to migrate upward and lose their mitotic potential.

· They start to synthesize a morphous proteins and fibrillar proteins to form fibril – matrix complex as keratin pattern.

  In st. granulosum, keratinohyalin granules appear. They are not membrane bound granules.

They are rich in desmosomes.
Also in strat. Gran.  small membrane bounded granules appear called membrane – coating granules or keratinosomes.

The granules discharge extracellulary in the upper layers of st. granulosum and form a thick intracellular cement and serves as a barrier to foreign substances and as water proofing material rich in lipid.

The cells of this layer rich in ribosomes + RER.

Then the keratiocytes possessed thickened + rough cell membrane, (superficial ones)

Nuclei + organelles disintegrated.

So become now dead cornfield plates protecting body surface

Exfoliation is the last stage in keratinization

The outer cells (at the surface) their lamenting material become less effective allow the certified plates to separate off (unknown cause or process).

Melanocytes

· They migrate to epidermis from the neural crest)

· They attach to the BM by hemidesmosomes.

· They are scattered among the keratinocytes throughout the basal layers as well as in dermal C.T. and in hair follicles.

Production of melanin

The cytoplasm is typical for secretory cells increase RER, ribosomes well developed golgi and numerous mitochondria.

· They posses few to many cytoplasmic processes (dendritic projection) that extend between adjacent keratinocyte and extend into the st. spinosum for variable distance

· Their cytoplasm contain Mclanosome = membrane bound granules rich in tyrosinease enzyme.

Melanin is produced by a series of reoxidation reaction of tyrosin (amino acid)

    Tyrosin             DOPA           melanin after several steps

  Melanosomes contain tyrosinase enzyme

  Melanosomes contain melanin pigment and scattered throughout 
   the cell.

· Melanosomes with their pigment transfer to other keratine, this process is unknown.

· Keratinocyte containing melanin protect against violet radiation.

The transformation occur either by: 

             phagocytosis of melanin called: 

             Process of melanocytes

  Or  Injection of melanosome in Keratinocyte.

· Skin colour “ darkness depend on several factors, number of melanocytes and their distribution”.

  Genetic determination 

  Hormonal activity

  Exposure to ultra violet rays.

If melanosomes are in adequate basal cell + keratinocytes

die following relayed exposure to ultraviolet rays

Damage to DNA in basal cell : basal cell carcinoma

Common in face + nose

Squ. Cell carcinoma         more invasive         ulceration

Hyperkeratotic scale : head & neck

Prolonged exposure to sunlight: lead to increase in synthesis to melanosomes.            
Subsequently transformed to keratinocytes lead to protect their melanin cell layers from further dose of ultraviolet rays. This mechanism is called sun tanning.

Albinism       when the melanocytes unable to melanalize melanosomes 

i.e melanosome granules: colorless

vitilg, lead to:  melanocytes are damage or lost.

Moles = (melanocytic neri) are rich in melanocytes:           malignant melanosomes.

Warts – benign epidermal growth caused by papilloma viruses

Langerhan’s cells = dendritic cells = numerous long process.

They are distributed throughout the stratium malpighii especially among prick cells.

Cell structure :
· The nucleus is euchromatic and indented

· Clear cytoplasm contain few RER, golgi apparatus, mitochondria.

· No tone filaments or melanosomes.

· They contain membrane bounded granules called Langerhan’s granules  = Air beck 
· Granules are rod or racket – stapped with a central lumen density.

· Not attach to desmosomes to adjacent cell.

· They are derived from bone marrow precursor and continuously replaced.

· They thought to be within the system of reticuloepithelial cells.

· They play a role against foreign antigen and play role in contact? Allergic hypersensitivity reaction.

· They trap antigen: transported to local lymph node       stimulate lymphocytes proliferation.

· They resemble C.T. macrophages.

Markel cells =

· They are derived from neural crest.

· The cell is elliptical in shape.

· Nucleus is irregular in shape.

· Bundles of cytoplasmic filaments.

· Electron dense osmiophic granules. They are concentrated at the side of the merkel cell facing underlying dermis.

Merkel cells are attached to adjacent epithelium cell by desmosomes.

Dermis:

· BM of epith. Rest on underlying C.T. called lamina propria, this C.T. in skin called dermis.

· The junction between dermis + epidermis is called dermo epidermal junction which is surround thin skin.
Smooth muscle is associated with a rector pilli muscles

Dermis divided into:

 Papillary layer = loose c.T. outer, thin fiber, loosely arrange and embedded in considerable amount of ground substance. (contain type III collagen fiber)

The papillary layer, forms the dermal papillae that project into epidermis

Reticular layer = dense irregular C.T type I collagen rich in dense pattern of thick fibers  embedded in a leaser amount of ground substance ca? and fewer cellular elements.

Read:

    Function

· Barrier to infections.

· Protects the body.

· Resistance to mechanical stress + strains.
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