Integumentary System Reading – Use this reading to take Notes for your starter.  Include all the structures and functions of both systems and the medical issues associated with each.  

The integumentary system includes the hair, nails, various glands, and skin found on the body. The skin is the largest organ of the body, making up 12-15% of your total body weight.  
Functions of the Integumentary System 

· Protection against injury and infection 
The skin provides both a physical barrier and a chemical barrier of protection against biological agents and mechanical harm.
· Regulates Body Temperature (Thermoregulation) 
Blood vessels, sweat glands, and the nervous system work together to regulate body temperature. 
· Sensory Perception 
Nerves in the skin detect pressure, touch, temperature and pain.
· Regulates Water Loss 
The skin not only secretes sweat, but it provides a water proof barrier that keeps water inside the body.  
· Chemical Synthesis 
The skin produces melanin and synthesizes vitamin D.  
Layers of the Skin - Two distinct layers occur in the skin: the dermis and epidermis.  The hypodermis or subcutaneous tissue is not part of the skin but attached underneath the dermis layer.  It contains adipose tissue (adipose cells store fat) and provides insulation for your body.  
Epidermis

The outer most layer of skin is known as the epidermis.  90% of the epidermis consists of Keratinocytes.  The primary function of the keratinocytes is the formation of a barrier against biological agents (bacteria, fungi, protists etc.), heat, UV radiation, and water loss.  Keratinocytes create and store keratin. As keratinocytes in the epidermis create new cells, the older cells rise to the top of the skin and fill up with strong keratin fibers, creating a strong protective barrier of cells on the outside of the epidermis. The thickest protective layers of keratinocytes are found on the palms of your hands and the soles of your feet.  
The epidermis also contains melanocytes.  Melanocytes produce melanin, a dark brown pigment that protects your skin from UV radiation damage (sun burn).  UV light is essential to maintaining good health, but too much will damage the skin.  Thus, the body will regulate the amount of melanin it creates based on how much exposure to light the body receives.  Genes control the total amount of melanin a person can create, thus some of us have darker skin than others.  

The hormone vitamin D is produced in the epidermis when UV light penetrates the surface of the epidermis. 

Dermis

The innermost layer of skin, upon which the epidermis rests, is called the dermis layer.  It is completely composed of living cells.  The dermis lies beneath the epidermis and contains blood vessels, nerves, sweat glands, sebaceous glands, hair follicles, and smooth muscle.  70% of the dermis is composed of collagen fibers that provide structural support and strength to the skin, interspersed with elastin for skin elasticity.  
Structures and Functions of the Dermis- Blood Vessels - provide nutrients, water, vitamins, oxygen and any other chemicals the cells in the epidermis and dermis layer need to survive.  They also help with thermoregulation by narrowing to reduce heat loss or expanding to increase heat loss. 
Glands - The dermis contains two major types of glands: sweat glands and sebaceous (oil) glands.  These glands pass through the epidermis and release their products at the surface of the skin.  Sweat glands produce a watery secretion known as sweat.  Sweat contains mostly water with some minerals, lactate, and urea. Nerves stimulate the production of sweat when the temperature of the body increases. Water absorbs the heat energy from your body, increasing the water molecule’s kinetic energy. Once the water gains enough kinetic energy, it shoots off into the air evaporating away with the heat from your body.   

The sebaceous glands produce sebum (oil). The sebum secreted onto the epidermis functions to prevent excessive water loss and keep the dead epidermal cells that are filled with tough keratin, flexible. Sebum lubricates and softens hair as well. Low sebum protection can result in cracked, dry, and scaly skin.  Sebum even inhibits some bacterial growth.  Sebum production increases during puberty which can lead to clogged oil ducts that cause acne.  
Hair -Hair is produced at the base of the hair follicle found in the dermis layer of skin.  Hair follicles are tube shaped pockets of epidermis cells that extend into the dermis.  Each individual hair is a large column of dead keratinocytes filled with keratin. Sensory neurons at the root of the hair detect touch when the hair moves, and smooth muscles attached to each follicle contract inward pulling the hair up creating goose bumps.  Goosebumps are a physiological response retained from our ancestors.  When animals with thick coats get goosebumps causing their hair to stand up, the amount of air that insulates them from the cold increases around each hair. Also, the elevated hair makes animals appear larger when frightened, thus the reason you also get goose bumps when you are scared or emotional.  
Nails

Nails are found on the fingertips and toes of many animals in order to help grasp objects, protect the ends of your digits, and scratch your opponents.  Nails grow from the nail matrix where cells quickly divide.  While the cells are dividing they are filled with keratin and produce a tough strong nail plate.  The skin under the nail is attached to the nail plate.  If part of the nail plate is torn off it will grow back from the nail matrix. 
Sensory Receptors – Nerves found throughout the dermis respond to light touch, heavy pressure, pain and temperature.  
Skin problems

Blister 

· Friction causes layers of epidermis and or dermis to separate
· Space fills with fluids
1st Degree Burns

· Epidermis is damaged – skin red and inflamed no blisters

2nd Degree Burns

· Deep layers of the epidermis are damaged – Blisters form between the torn layers

3rd Degree Burns 

· Entire epidermis and dermis destroyed – results in catastrophic fluid loss and exposure to harmful biological agents and mechanical injury.  

· Prognosis depends on the extent of the damage. 
Vitiligo

· Autoimmune pigmentation disorder

· Melanocytes in the skin are destroyed by the immune system – loss of pigmentation (like Michael Jackson)
