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Integumentary System
Skin
Its derivatives
e glands
* hair
* nails
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Skin--Cutaneous Membrane

Epidermis

Stratified squamous epithelium
Dermis

Dense irregular CT

Hypodermis
Adipose and areolar tissue

Cells of the Epidermis
Keratinocytes

Melanocytes

Langerhans’ cells

Merkel cells

Keratinocytes

Most numerous

Produce keratin

“waterproofing” protein




Melanocytes

Synthesize melanin--brown

Deepest layer of epithelium
Everyone has same number

Melanin from melanocytes
released and taken in by
keratinocytes

Protects DNA from uv damage

Langerhan’s cells

Epidermal dendritic cells
Phagocytic

Part of immune system
Originate in bone marrow
Site of invasion of HIV

Merkel cells

Few in number

Associated with Merkel's discs
(sensory-like nerve endings)

Touch receptor

Layers of Epidermis
Stratum basale (germinativum)
Stratum spinosum (prickly layer)

Stratum granulosum (granular)
Stratum lucidum (clear layer)

Stratum corneum (horny layer)

Stratum basale
« actively dividing keratinocytes

» 10-25% melanocytes

Stratum spinosum

* several layers, desmosomes

* scattered melanin granules

» area of most Langerhans’ cells

Stratum granulosum

 3-5 cell layers

» dramatic changes in
keratinocytes

» cells flatten, organelles and
nuclei disintegrate

* keratin accumulates

» waterproof glycolipid
accumulates extracellularly




Stratum lucidum
* only seen in thick skin

Stratum corneum

» 20-30 layers

e outer layers dead

* protects from abrasion and
penetration

» waterproof

Dermis
Dense Irregular CT
Strong, flexible

Cells Fibers
« fibroblasts » collagen
* macrophages * elastin

» mast cells, WBCs e« reticular
Rich blood and nerve supply
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Dermis

Site of origin for
* glands (sweat and oil)

« hair follicles

Two layers
* papillary layer
e reticular layer

Papillary layer
* loosely woven fibers

* rich blood supply
* irregular surface (fingerprints)

Reticular layer

 dense irregular CT

* cleavage lines

* less scarring

« flexure lines—Iess sliding

Tearing of Dermis
* striae--stretch marks

Separation of dermis and
epidermis
* blister




Hypodermis

Not part of skin
Assists with protective function

Stores fat
Anchors skin to underlying tissue

~ Skin Color
Melanin

* tyrosine derivative

» yellow-reddish brown-black
« freckles and moles

* protective

Carotene

* plant pigment

» collects in fat, stratum corneum
Hemoglobin

Abnormal Skin Colors

Yellow--liver diseases

* jaundice

bronzing

» hypoadrenalism, Addison’s

Bruises--black and blue
 hematoma
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Abnormal Skin Colors

Bluish color, poor oxygenation

* Cyanosis

Redness--blushing, fever, allergy
hypertension, inflammation

* erythema

Pale--emotional stress, anemia,
hypotension

» pallor, blanching

Appendages of the Skin

Sweat glands
Sebaceous glands
Hair

Nails




Sweat (Sudoriferous) Glands Eccrine sweat glands
Everywhere except nipples and » most numerous (palms, soles,

parts of external genitalia forehead)
* produce sweat (99% water)
Eccrine sweat glands « excrete salts, vitamin C,
Apocrine sweat glands antibodies, metabolic wastes,
Ceruminous glands lactic acid
Mammary glands * thermoregulation

e autonomic nervous system

Apocrine sweat glands Ceruminous glands
« axillary and urogenital areas » modified apocrine glands

« ducts empty into hair follicles * secret cerumen (ear wax)
« true sweat + fatty acids « external auditory canal

« viscous, milky, bacteria food Mammary glands
* puberty » modified sweat glands
» sympathetic nervous system * secrete milk

(pain, stress)

Sebaceous (Oil) Glands

Secrete oil or sebum
Everywhere except palms, soles

Usually secretes into hair follicle

Lubricates hair and skin
» softens dead cells--pliability

« slows water loss Sebaceous Sweat
« bactericidal glands gland
Stimulated by hormones associated

(androgens) with hair follicle




Problems with Oil Glands

Whiteheads
* pore clogged with sebum
Blackheads

» sebum oxidizes

Acne _ _
« inflammation of oil glands

Seborrhea
* over active (cradle cap)

Nalls
Scale-like modification of
epidermis
Protection
“Tools”

Hair
Functions
« warmth (limited in humans)

* sensory (insects before sting)
e protection (head trauma, sun)
* shield areas (eyelashes)

« filters (nose hair)

Hair matrix--zone of growth

Papilla--capillaries
nourishment

Root hair plexus--sensory neurons

Arrector pili--smooth muscle
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Functions of the Skin

Protection

e chemical barrier
Antibacterial skin secretions
Melanin

* physical/mechanical barrier
Waterproof (except lipid soluble)

* biological barrier

Macrophages, Langerhan’s cells

Functions of the Skin

Body temperature regulation

» sweat
» capillary blood flow

Cutaneous sensation

» Meissner’s corpuscles

* Pacinian receptors

* root hair plexuses

* bare nerve endings (pain)

Functions of the Skin

Metabolic function

* Vitamin D precursor

* breaks down carcinogens
* topical cortisone > hydrocortisone
» collagenase--anti-wrinkle

Blood reservoir (5%)
Excretion

Homeostatic Imbalances
Skin Cancer
 basal cell carcinoma

Most common, least malignant
Basal cells invade dermis
Dome-shaped nodules develop

Sun-exposed areas
Surgical removal
99% cure with treatment

Skin Cancer
Squamous Cell Carcinoma
e arise from stratum spinosum

* scaly raised papule, forms
shallow ulcer in time
» hands and face (sun)

* metastasizes to lymph nodes
* early therapy, good chance

Skin Cancer

Malignant Melanoma
* melanocytes
* 5% incidence, 50% recovery

« frequently fatal
* sun exposure a factor

» examine pigmented spots
» evaluate with ABCD rule




ABCD(E) Rule

Asymmetry
Border irregularity
Color

Diameter (> 6mm)
Elevation

Squamous cell

Basal cell

Melanoma

Homeostatic Imbalances

Burns
* First degree
Epithelial damage
» Second degree
Epithelial and dermal damage
* Third degree

Destruction of skin

Damage due to intense heat,
radiation, electricity, or chemicals

Denature proteins--cell death
Immediate--loss of fluids

Additional calories for repair--
supplements

Infection a problem--immune
system suppressed

Rule of 9's

Method of
estimating
total burn
area

Critical Burns
> 25% 2°d degree
> 10% 3" degree

31 degree on face, hands, feet
respiratory damage a problem




The Skin and Aging

Skin thickens during childhood
Oil glands active in puberty
Epithelium thins with age

Subcutaneous tissue declines
Collagen breaks down
Loss of elasticity

Hair loss and graying




