Integumentary System
The Integumentary System



The largest organ system of the body


Very complex



Does more than just cover

Functions:



1. protection from mechanical, chemical, and thermal damage


2. insulation


3. cushions


4. stops bacterial infection


5. prevents water loss


6. regulates heat loss


7. acts as an excretory system


8. has metabolic duties


9. serves as a conduit for the sense organs

Basic Structure of the Skin



2 Regions:




Epidermis: more superficial of the layers



Dermis: more underlying and made up of connective tissue




Just deep to the dermis is the hypodermis, not technically

considered part of the skin; is mainly made up of adipose tissue


Epidermis: is avascular


Is made up of keratinized stratified squamous epithelium



Made up of 4 different cell types and 4-5 layers


Cells of the Epidermis




1. Keratinocytes: most abundant




Functions: to make keratin, the protein that gives the

epidermis durability and protection

2. Melanocytes: produce melanin
Melanin is a protective pigment that shields the genetic

material in the nuclei of deep cells from UV rays




Melanin is what gives the appearance of a tan



3.  Langerhans’ Cells: are phagocytic cells




Play a role in immunity



4.  Merkel Cells: make up the sensitive touch receptors called

Merkel discs




Found at the epidermis/dermis junction


Layers of the Epidermis




Stratum Basale: single row of cells




Found adjacent to the dermis





Cells are constantly undergoing mitotic divisions





10-25% of the cells are melanocytes



Stratum Spinosum: made up of several cell types




Cells contain filaments made of pre-keratin protein




The cells appear spiky




Cells divide rapidly in this layer





Are the only cells, along with the stratum basale cells, that

get nourishment from the dermis



Stratum Granulosum: thin layer with granules in the cells




2 type of granules:






Lamellated: contain waterproofing glycolipid






Keratohyaline: combine with filaments in the

stratum spinosum to form keratin




Stratum Lucidum: very thin translucent layer of dead keratinocytes




Sometimes cannot be seen, but are able to see in thick skin



Stratum Corneum: outermost layer




Made up of 20-30 cell layers





Makes up most of the thickness of the epidermis





Cells in this layer of dead, fully keratinized and are

constantly rubbed off and replaced by cells from deeper layers


Dermis: made up of connective tissue



Varies in thickness


2 main regions:


Papillary Layer: most superficial



Made up of areolar connective tissue



Is very uneven and has projections from the superior surface called

dermal papillae




The dermal papillae produce fingerprints in the hands



Has very good blood flow via capillaries




Pain and touch receptors are found in this layer called Meissner’s

corpuscles


Reticular Layer: the deepest skin layer



Made of dense irregular connective tissue



Contains arteries, veins, sweat and oil glands and pressure

receptors called Pacinian corpuscles


Other Info




Both layers have many collagen and elastic fibers that decrease

with age



The subcutaneous layer loses fat with age, causing wrinkles and

inelasticity of the skin



Dermal blood supply allows the skin to play a role in regulation of

body temperature



When body temp is high, small arteries dilate, increasing blood

flow and heat is radiated from the body surfaces



When body temp is cooler, blood vessels constrict, bypassing the

dermal layer and shunting blood to the more critical organs




Lymphatic vessels and nerves found at the dermal layer too



Bedsores (decubitus ulcers)




Occur most often in bedridden patients who are not turned

regularly




The weight of the body exerts enough pressure on the skin over

bony projections to cut off blood flow to the skin and the tissue begins to die

Skin Color: is a direct result of the amount of melanin, carotene, and oxygenation

of the skin


Large amounts of melanin results in a darker skin tone, less is lighter ski

tone


Carotene is a yellow-orange pigment found mainly in the stratum corneum

and adipose tissue; presence is most notable when large amounts of

carotene rich foods are eaten


Diagnostic Tool: can be used to get a preliminary assessment of patients



Flushed skin: hypertension, fever or embarrassment



Pale skin: anemia, asphyxiation, lung disease




Cyanosis (blue): oxygen depletion


Jaundice: occurs with liver disease 



Skin is a yellowish color




Common in newborns, but very serious in adults


Addison’s Disease: causes the skin to take on a bronze hue



Occurs when the adrenal cortex is hypoactive
Accessory Organs: cutaneous glands, hair and nails


All derivatives of the epidermis but reside in the dermis



Originate in the stratum basale and grown downward

Nails: horn like derivatives of the epidermis


Body: the visible part


Free Edge: the part of the nail that grows away from the body


Root: the part embedded in the skin that adheres to the nail bed


Nail Folds: skin folds that overlap the border of the nail


Eponychium: cuticle


Nail Bed: extension of the stratum basale underneath the nail


Nail Matrix: contains the germinal cells responsible for nail growth


Lunula: thickened part of the nail matrix, appears as a white crescent
The nails will appear pink in color because of good blood supply, but will appear blue when oxygenation is lost or compromised.

Hairs and Associated Structures: are all encased in a follicle


Hair: made up of a medulla, cortex, and cuticle



Abrasion of the cuticle results in split ends




Hair color depends on amount and kind of melanin pigment in the

cortex




Root is in the follicle



The shaft projects from the scalp



The hair bulb is a group of germinal epithelial cells at the end of

the follicle


Papilla: dermal tissue protrudes into the hair bulb and provides nutrition to

the growing hair 



Arrector Pili Muscle: smooth muscle cells that connect each hair follicle to

the papillary layer of the dermis



When the muscles contract, the hair follicle is pulled upright

Cutaneous Glands: 2 types


Sebaceous Glands: oil glands



Found almost everywhere in the skin except for the palms and

soles




Ducts usually empty into a hair follicle but can empty directly on

the skin’s surface



Sebum is the product of these glands; is a mixture of oily

substances and cell fragments that lubricate and soften the skin and hair



Become very active during puberty


Sweat Glands: are exocrine glands that are everywhere in the body



Outlets for these glands are called pores




Categorized by composition of secretions:



Eccrine Glands: also called merocrine glands




Distributed all over the body





Produce a clear perspiration made up of water, salts and

urea





Are under the control of the nervous system




Important part of the body’s heat regulator





Secrete perspiration when the body temperature increases

or the external temperature is high





When the secretion evaporates, it carries away heat



Apocrine Glands: found mainly in the axillary and genital regions




Secrete a milky protein and fat rich substance





Is a good nutrient medium for the microorganisms that live





on the skin’s surface

