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• The skin is the largest single organ of the body, typically 
accounting for 15-20% of total body weight and, in adults, 
presenting 1.5-2m2

 of surface to the external environment.  

• Also known as the integument (L. integumentum, 
covering) or cutaneous layer,  

the skin is composed of the epidermis, an epithelial layer of 
ectodermal origin, and the dermis, a layer of mesodermal 
connective tissue (Figure 18–1). 

• At the irregular junction between the dermis and 
epidermis, projections called dermal papillae 
interdigitate with invaginating epidermal ridges to 
strengthen adhesion of the two layers. 

• Epidermal derivatives include hairs, nails, and 
sebaceous and sweat glands.  

• Beneath the dermis lies the subcutaneous tissue or 
hypodermis, a loose connective tissue layer usually 
containing pads of adipocytes 



• The specific functions of the skin fall into several 
broad categories. 

■ Protective: It provides a physical barrier against 

thermal and mechanical insults such as friction and 
against most potential pathogens and other material  

• Sensory: Many types of sensory receptors allow skin 
to constantly monitor the environment, and various 
skin mechanoreceptors help regulate the body’s 
interactions with physical objects. 

• Thermoregulatory: A constant body temperature is 
normally easily maintained thanks to the skin’s 
insulating components (eg, the fatty layer and hair on 
the head) and its mechanisms for accelerating heat 
loss (sweat production and a dense superficial 
microvasculature). 



• Metabolic: Cells of skin synthesize vitamin D3, 
needed in calcium metabolism and proper bone 
formation, through the local action of UV light on the 
vitamin’s precursor. Excess electrolytes can be 
removed in sweat, and the subcutaneous layer stores 
a significant amount of energy in the form of fat.  

• Sexual signaling: Many features of skin, such as 
pigmentation and hair, are visual indicators of health 
involved in attraction between the sexes in all 
vertebrate species, including humans. The effects of 
sex pheromones produced by the apocrine sweat 
glands and other skin glands are also important for 
this attraction. 



Histology (structure) 
Epidermis (thinner outer layer of 
skin) 
Dermis (thicker connective tissue 
layer) 
Hypodermis (subcutaneous layer( 

 



 This system (integumentary) is divided into: 
 1- skin 
 2- hair 
 3- glands 
 4- nails 
 5- nerve endings 
 
 I)  Skin  
 Skin is an organ because it consists of  

 different tissues that are joined to perform a        
 specific function. 

 Largest organ of the body in surface area and weight. 
 Dermatology: is the medical specialty concerning the 

diagnosing and treatment of  skin disorders. 

 



• The epidermis: 

•  consists mainly of a stratified squamous 
keratinized epithelium composed of cells called 
keratinocytes. 

• There are also three much less abundant 
epidermal cell types: pigment-producing 
melanocytes, antigen-presenting Langerhans 
cells, and tactile epithelial cells called Merkel 
cells (Figure 18–2). 



• The epidermis forms the major distinction 
between thick skin (Figure 18–2a), found on the 
palms and soles, and thin skin (Figure 18–3) 
found elsewhere on the body.  

• The designations “thick” and “thin” refer to the 
thickness of the epidermal layer, which alone 
varies from 75 to 150 μm for thin skin and from 
400 to 1400 μm for thick skin.  

• Total skin thickness (epidermis plus dermis) also 
varies according to the site. For example, full skin 
on the back is about 4-mm thick, whereas that of 
the scalp is about 1.5-mm thick.  

 



Layers and appendages of skin 



• From the dermis, the epidermis consists of four 
layers of keratinocytes (or five layers in thick skin, 
Figure 18–2): 

■The basal layer (stratum basale) is a single 

layer of basophilic cuboidal or columnar cells on 
the basement membrane at the dermal-epidermal 
junction (Figures 18–2). 

 

The spinous layer (stratum spinosum) is normally 
the thickest layer, especially in the epidermal ridges 
(Figures 18–2 and 18–3), and consists of generally 
polyhedral cells having central nuclei with nucleoli and 
cytoplasm actively synthesizing keratins. 





•■The granular layer (stratum granulosum) 

consists of three to five layers of flattened cells, 
now undergoing the terminal differentiation 
process of keratinization. Their cytoplasm is 
filled with intensely basophilic masses (Figures 
18–2 and 18–3; Figure 18–5) called 
keratohyaline granules. 

Characteristic features in cells of the granular layer 
also include Golgi-derived lamellar granules, 
small ovoid structures (100 . 300 nm) with many 
lamellae containing various lipids and glycolipids. 



Layers (strata) of epidermis in thick skin 



 

■ The stratum lucidum, found only in thick skin, 

consists of a thin, translucent layer of flattened 

eosinophilic keratinocytes held together by 

desmosomes (Figures 18–2 and 18–5). Nuclei and 

organelles have been lost, and the cytoplasm consists 

almost exclusively of packed keratin filaments 

embedded in an electron-dense matrix. 

 

■ The stratum corneum (Figures 18–2 and 18–3) 

consists of 15-20 layers of squamous, keratinized cells 

filled with birefringent filamentous keratins. Keratin 

filaments contain at least six different polypeptides with 

molecular 



 Epidermis: keratinized stratified squamous epithelium 
with four distinct cell types and five distinct layers.  







 
 

Cells in the epidermis: 
 - keratinocytes 
 - melanocytes 
 - Merkel cells 
 - Langerhans’ cells 
 
1- Keratinocytes: most abundant   
  - produce keratin (fibrous protein) 
  - protective; water proofing the skin  
  - continuous mitosis 
  - form in the deepest layer called the stratum basal 
  - cells push their way up to the surface where they are 

dead cells filled with keratin. 
    Regenerates every 25-45 days. 



• Melanocytes 
The color of the skin is the result of several factors, the 

most important of which are the keratinocytes’ content 

of melanin and carotene and the number of blood 

vessels in the dermis. 

Eumelanins are brown or black pigments produced by 

the melanocyte, a specialized cell of the epidermis 

found among the cells of the basal layer and in hair 

follicles.  

Ultrastructurally a melanocyte has numerous small 

mitochondria, short cisternae of RER, and a well-

developed Golgi apparatus. 



• Melanocytes 
The first step in melanin synthesis is catalyzed by 

tyrosinase, a transmembrane enzyme in Golgi derived 

vesicles (Figure 18–7).  

Tyrosinase activity converts tyrosine into 3,4-

dihydroxyphenylalanine (DOPA), which is then 

further transformed and polymerized into the different 

forms of melanin.  

Melanin pigment is linked to a matrix of structural 

proteins and accumulates in the vesicles until they 

form mature granules about 1-μm long called 

melanosomes (Figure 18–7). 





 
 



 
 



 
 

Langerhans Cells: 
Antigen-presenting cells (APCs) called Langerhans 

cells, derived from monocytes, represent 2%-8% of the 

cells in epidermis and are usually most clearly seen in 

the spinous layer. Cytoplasmic processes extend from 

these dendritic cells between keratinocytes of all the 

layers, forming a fairly dense network in the epidermis 

(Figure 18–8).  

- star-shaped cells arising from bone marrow 
 that migrate to epidermis. 
- epidermal dendritic cells (macrophages) 
- interact with a WBC called a T- helper cell 
- easily damaged by UV light. 
 



 
 



 
 

Merkel Cells 
Merkel cells, or epithelial tactile cells, are sensitive 

mechanoreceptors essential for light touch sensation. 

Joined by desmosomes to keratinocytes of the basal 

epidermal layer,  

Merkel cells resemble the surrounding cells but with 

few, if any, melanosomes. 

 

They are abundant in highly sensitive skin like that of 

Fingertips and at the bases of some hair follicles. 

Merkel cells originate from the same stem cells as 

keratinocytes and are characterized by small, Golgi-

derived dense-core neurosecretory granules 

containing peptides (Figure 18–9). 
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5 layers of the epidermis: 
1- Stratum corneum (horny layer) 
 - layer has many rows of dead cells filled    
with keratin 
 - effective barrier against light, heat and 
 bacteria 
 - 20-30 cell layers thick 



 
 

2- Stratum lucidum 
     - seen in thick skin of the palms and soles of 
 feet. 
  - 3-5 rows of clear flat dead cells 
 
3- Stratum granulosum 
 - 3-5 rows of flattened cells 
 - nuclei of cells flatten out 
 - keratohyalin granules (darkly stained)        
 accumulate  
 - lamellated granules secrete glycolipids into 
 extracellular spaces to slow water loss in the 
 epidermis 



4- Stratum spinosum: “spiny layer” 
- 8-10 rows of polyhedral (many sided) cells 
- appearance of prickly spines 
- melanin granules and Langerhans’ cell 
predominate 



 
 



 
 

5- Stratum basal: deepest epidermal layer 
 - attached to dermis 
 - single row of cells 
 - mostly columnar keratinocytes 
 - with rapid mitotic division  
 - stratum germinativum 
 - contain merkel cells and melanocytes  
 -   10-25% 
  



 
 

 Dermis: 

  - flexible and strong connective tissue 

  - elastic, reticular and collagen fibers 

  - cells: fibroblasts, macrophages (WBC), 

       mast cells (histamine). 

  - nerves, blood and lymphatic vessels 

  - oil and sweat glands originate 

  - two layers: papillary and reticular 

  



 
 

The dermis is the layer of connective tissue (Figures 18–1 
and 18–2) that supports the epidermis and binds it to the 
subcutaneous tissue (hypodermis). 
 The thickness of the dermis varies with the region of the 
body and reaches its maximum of 4mm on the back.  
 
 The surface of the dermis is very irregular and has many 
projections (dermal papillae) that interdigitate with 
projections (epidermal pegs or ridges) of the epidermis 
(Figure 18–1), especially in skin subject to frequent 
pressure, where they reinforce the dermal-epidermal 
junction. 



 
 

A basement membrane always occurs 

between the stratum basale and the dermis, 

and follows the contour of the interdigitations 

between these layers.  

 

Nutrients for keratinocytes diffuse into the 

avascular epidermis from the dermal 

vasculature through the basement membrane. 



 
 

The dermis contains two sublayers with indistinct 

boundaries (Figure 18–1; Table 18–1): 

■The thin papillary layer, which includes the dermal 

papillae, consists of loose connective tissue, with 

types I and III collagen fibers, fibroblasts and 

scattered mast cells, dendritic cells, and leukocytes.  

From this layer, anchoring fibrils of type VII collagen 

insert into the basal lamina, helping to bind the dermis 
to the epidermis. 



 
 

■ The underlying reticular layer is much thicker, 

consists of dense irregular connective tissue (mainly 

bundles of type I collagen), with more fibers and 

fewer cells than the papillary layer. 

 A network of elastic fibers is also present (Figure 18–

10), providing elasticity to the skin. Between the 

collagen and elastic fibers are abundant 
proteoglycans rich in dermatan sulfate. 







 
 

 1- Papillary layer:  

  - loose connective tissue with nipple like 
 surface projection called dermal 
 papilla. 

  - capillaries 

  - contain pain receptors  

  - contain touch receptors (Meissner’s 
 corpuscles 

  - dermal ridges- epidermal ridges- 
 pattern called fingerprints 

  



 
 

 2- Reticular layer: 

 - dense irregular c.t. 

 - collagen fibers offer strength 

 - holds water 

 - dermal tearing causes stretch marks. 

Skin color: attributed to melanin,    
   hemoglobin and carotene. 

  



 
 

 Hair histology: 

- composed of dead columns of keratinized cells. 

- shaft: is the superficial portion of hair 

- root: below the surface in the dermis. 

 Shaft and root are composed of three layers: 
inner medulla, middle cortex and outer cuticle. 

Inner medulla has 2-3 rows of polyhedral cells 
where pigment is located 

Cortex is major portion of shaft 





Hair follicle surrounds the root. 

Bulb is the enlargement at the end of the follicle. 

  - Also houses the germinal layer 

Papilla (nipple like) is located in the bulb and is 
where the blood supply nourishes the hair. 



Arrector pili (pl. pilorum) is smooth muscle located 
in the dermis and is attached to the side of the 
hair shaft. 

 - fright, cold and emotions will contract muscle 
and pull hair in vertical position. “Goose bumps”. 

http://www.neuro.ki.se/neuro/KK2/arrector.gif


 
 



Glands: 

Two types of glands exist in the integument. 

 - Sebaceous glands (oil glands) 

 - Sweat glands 

 

Sebaceous glands: (holocrine glands) 

  - connected to hair follicle 

  - not found on palms and soles of feet 

  - secretes sebum (fats, cholesterol and    
    proteins 

  - keep hair from drying out, keeps skin moist 

  - whiteheads, blackheads and acne 





 
 



 
 



 
 



Sweat glands: exocrine glands 

 - millions located throughout the skin 

 - two types: 

  - eccrine: more common (merocrine)  

    - originate in subQ layer 

    - palms and soles of feet 

    - sweat is watery (99% H20) 

    - sweating regulated by   
   sympathetic nervous system 

     



 
 



Nails: 

 - Produced by cells in the epidermis 

 - Nail plate (body): visible portion 

 - Nail root: located under cuticle 

 - Lunula: half moon crescent shaped 

      white portion under cuticle 

 - Nail bed: located under nail plate 

 - Hypoxia: decr. oxygen in blood,   
   nail bed will turn blue-  
  cyanosis 



 
 





 
 



Nerve endings: 

 - Exteroceptors (stimulus outside of body)  

  - Pacinian (lamellated) corpuscles: deep  
  pressure and stretch 

  - Meissner’s (tactile) corpuscles: light  
  touch, vibration and discriminative  
  touch. 

  - hair root plexus 

  - free (naked) nerve endings: nociceptors 
  (pain) and thermoreceptors ( hot – 
  deep and cold- surface) 

  - Ruffini’s corpuscles: deep pressure 





Pacinian corpuscle 



 Hypodermis 

 -  called subcutaneous, Sub-Q or superficial 
 fascia 

 - anchors skin to underlying structures 

 - contains adipose tissue and blood vessels 

 - common site for injection 

  




