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Detailed Chapter Summary
Chapter 5, The Integumentary System
5.1 The Skin and Subcutaneous Tissue (p. 107)

1.  
Dermatology is the study of the integumentary system, a system that includes the skin (integument), hair, nails, and cutaneous glands.

2.
The skin is composed of a superficial epidermis of keratinized stratified squamous epithelium, and a deeper dermis of fibrous connective tissue. Beneath the skin is a connective tissue hypodermis (subcutaneous tissue).

3. 
Skin ranges from less than 0.5 mm to 6 mm thick. Most of the body is covered with thin skin, which has hair and sebaceous glands and a thin stratum corneum, but no stratum lucidum. The palmar, plantar, and volar surfaces are covered with thick skin, which has a thick dense stratum corneum and a stratum lucidum, but no hair or sebaceous glands.

4.
Functions of the skin include resistance to trauma and infection, water retention, vitamin D synthesis, sensation, thermoregulation, and nonverbal communication.

5.
The epidermis has five types of cells: stem cells, keratinocytes, melanocytes, tactile cells, and dendritic cells.
6.
Layers of the epidermis from deep to superficial are the stratum basale, stratum spinosum, stratum granulosum, stratum lucidum, and stratum corneum.
8.
Keratinocytes are the majority of epidermal cells. They originate by mitosis of stem cells in the stratum basale and push the older keratinocytes upward. Keratinocytes flatten and produce membrane-coating vesicles and cytoskeletal filaments as they migrate upward. In the stratum granulosum, the cytoskeletal filaments are transformed to keratin, the membrane-coating vesicles release lipids that help to render the cells water-resistant, and the cells undergo apoptosis. Above the stratum granulosum, dead keratinocytes become compacted into the stratum corneum. Thirty to 40 days after its mitotic birth, the average keratinocyte flakes off the epidermal surface. This loss of the dead cells is called exfoliation.  
9.
The epidermal water barrier between the stratum spinosum and stratum granulosum consists of tight junctions, a lipid coating on the keratinocytes, and a thick protein layer on the inner surface of the keratinocyte plasma membranes. It greatly reduces water loss from the body.
10.
The dermis is 0.2 to 4 mm thick. It is composed mainly of collagen but includes elastic and reticular fibers, fibroblasts, and other cell types. It contains blood vessels, sweat glands, sebaceous glands, nerve endings, hair follicles, nail roots, smooth muscle, and in the face, skeletal muscle.

10.
In most places, upward projections of the dermis called dermal papillae interdigitate with downward epidermal ridges to form a wavy boundary. The papillae form the friction ridges of the fingertips and irregular ridges, separated by furrows, elsewhere.

11.
The dermis is composed of a superficial papillary layer, which is composed of areolar tissue and forms the dermal papillae, and a thicker, deeper reticular layer composed of dense irregular connective tissue. The papillary layer forms an arena for the mobilization of defenses against pathogens that breach the epidermis, whereas the reticular layer provides toughness to the dermis.

12.
The hypodermis (subcutaneous tissue) is composed of more areolar and adipose tissue than the reticular layer of the dermis. It pads the body and binds the skin to underlying muscle or other tissues. In areas composed mainly of adipocytes, it is called subcutaneous fat.

13.
Normal skin colors result from various proportions of eumelanin, pheomelanin, the hemoglobin of the blood, the white collagen of the dermis, and dietary carotene. Pathological conditions with abnormal skin coloration include cyanosis, erythema, pallor, albinism, jaundice, and hematomas.
14.
Skin markings include friction ridges of the fingertips (the source of oily fingerprints); flexion lines of the palms, wrists, and other places; and freckles, moles, and hemangiomas (birthmarks).
5.2 Hair and Nails (p. 114)

1.  
Hair and nails are composed hard keratin, which is more compact and extensively cross-linked than epidermal soft keratin.
2.
A hair (pilus) is a slender filament of keratinized cells growing from an oblique tube, the hair follicle, composed of epidermal and dermal tissue.
3.
The three types of hair are lanugo, present only prenatally; vellus, a fine unpigmented body hair; and the coarser, pigmented terminal hair of the eyebrows, scalp, beard, and other areas.

4.
The functions of  hair of various types and locations include thermal insulation, protection from the sun and foreign objects, sensation, facial expression, signaling sexual maturity, and regulating the dispersal of pheromones.

5.
Deep in the follicle, a hair begins with a dilated bulb, continues as a narrower root below the skin surface, and extends above the skin as the shaft. The bulb contains a dermal papilla of vascularized connective tissue, from which the hair receives its only nourishment. The hair matrix just above the papilla is the site of hair growth by mitosis of the matrix cells. 
6.
In cross section, a hair exhibits a thin outer cuticle, a thicker layer of keratinized cells forming the hair cortex, and a core called the medulla. 
7.
A hair follicle has an inner epithelial root sheath, which is an extension of the epidermis, and an outer connective tissue root sheath, which is condensed dermal tissue. It exhibits a bulge, which is a site of stem cells for follicle growth.
8.
A hair follicle is supplied by nerve endings called hair receptors that detect hair movements, and a bundle of smooth muscle called the piloerector muscle, which erects the hair.

9.
Differences in hair texture are attributable to differences in cross-sectional shape—straight hair is round, wavy hair is oval, and tightly curly hair is relatively flat.

10.
Variations in hair color arise from the relative amounts of eumelanin and pheomelanin. 

11.
A hair has a life cycle consisting of a growing anagen stage of 6 to 8 years; a shrinking catagen stage of 2 to 3 weeks; and a resting telogen stage of 1 to 3 months. Hairs usually fall out during the catagen or telogen stage. A scalp hair typically lives 6 to 8 years and grows 10 to 18 cm/yr.

10.
Generalized thinning of hair is called alopecia. Loss of hair from specific regions of the scalp is called pattern baldness, and results from a combination of genetic and hormonal causes.

11.
Fingernails and toenails are hard plates of densely packed, dead, keratinized cells. The nail plate has a free edge, body, and root. It is bordered by an area of raised skin called the nail fold. 

12.
The skin underlying the nail is the nail bed; its epidermis is the hyponychium. The nail matrix is a growth zone composed of epidermal stratum basale at the proximal end of the nail bed. 

13.
The appearance of the nails can serve as a clinical sign of emphysema, heart defects, other causes of hypoxemia, or nutritional deficiencies.
5.3 Cutaneous Glands (p. 119)

1. The most abundant and widespread sweat (sudoriferous) glands are merocrine sweat glands, which produce a watery secretion that cools the body. Merocrine gland cells release their product by exocytosis, and the contraction of myoepithelial cells around the base of the follicle squeezes the secretion up the duct to the skin surface.

2. Apocrine sweat glands are associated with hair follicles in the groin, anal region, axilla, areola, and beard; they exhibit wider lumens that the merocrine glands. They become active at puberty along with the appearance of hair in these regions, and apparently function to secrete sex pheromones. Apocrine sweat glands also release their secretion by exocytosis.

3. Sebaceous glands, also usually associated with hair follicles, produce an oily secretion called sebum, which keeps the skin and hair pliable. These are holocrine glands; their cells break down in entirety to form the secretion.

4. Ceruminous glands are found in the auditory canal. Cerumen, or earwax, is a mixture of ceruminous gland secretion, sebum, and dead epidermal cells. It keeps the eardrum pliable, waterproofs the auditory canal, and kills bacteria.

5. Mammary glands are modified apocrine sweat glands that develop in the breasts during pregnancy and lactation and produce milk.

5.4 Developmental and Clinical Perspectives (p. 121)

1.  
The epidermis develops from ectoderm through a process that involves the formation of a superficial, temporary periderm and a deeper basal layer; then an intermediate layer of cells that differentiate into keratinocytes; and then loss of the periderm. The original basal layer becomes a germinative layer of stem cells while the intermediate layer gives rise to the stratum spinosum, granulosum, and corneum.

2.
The dermis develops from mesoderm, which differentiates into embryonic mesenchyme. As mesenchymal cells produce collagenous and elastic fibers, the mesenchyme differentiates into mature fibrous connective tissue.

3.
A hair follicle begins as an ectodermal thickening called the hair bud, which elongates into a hair peg with a dilated hair bulb at its lower end. A dermal papilla forms just below the hair bulb and then grows into its center. Ectodermal cells just above the papilla become the germinal matrix, where mitosis produces the cells of the hair shaft. The fetus develops a temporary hair called lanugo, which falls out before birth.

4. 
A fingernail or toenail begins as a ventral epidermal thickening which migrates to the dorsal side of the digit and forms a primary nail field. The germinal layer of the proximal nail fold becomes the nail root. Mitosis here produces the cells that become keratinized and densely compressed to form the hard nail plate.

5.
Sebaceous glands bud from the sides of developing hair follicles. They produce vernix caseosa before birth, become dormant by the time of birth, and are reactivated at puberty. Lanugo, the fetal hair, retains the vernix caseosa at the skin surface.
6.
Apocrine sweat glands also bud from the hair follicles, but closer to the epidermis than do the sebaceous glands.  They initially develop over most of the body, then degenerate except in limited areas such as the axillary and genital regions. They become active at puberty.

7.
Merocrine sweat glands arise as cords of tissue that grow downward from the germinative layer of the epidermis. Cells in the center of the cord degenerate to produce the gland lumen, and cells at the lower end differentiate into secretory and myoepithelial cells.

8.
Senescence of the integumentary system is marked by thinning and graying of the hair, dryness of the skin and hair due to atrophy of the sebaceous glands, and thinning and loss of elasticity in the skin. Aged skin is more vulnerable than younger skin to trauma and infection, and it heals more slowly. The loss of subcutaneous fat reduces the capability for thermoregulation. UV radiation accelerates the aging of the skin, promoting wrinkling, age spots, and skin cancer.

9.
Skin cancer is of three forms distinguished by the cells of origin and the appearance of the lesions: basal cell carcinoma, squamous cell carcinoma, and malignant melanoma. Malignant melanoma is the least common form, but is the most dangerous because of its tendency to metastasize quickly.

10.
Burns are classified as first-, second- and third-degree. First-degree burns involve epidermis only; second-degree burns extend through part of the dermis; and third-degree burns extend all the way through the dermis and often into deeper tissues.

