Functions of the skin

· Functions 
· Thermoregulation: helps regulate body temperature 
· Protection: skin is a physical barrier to abrasion, bacteria, dehydration, many chemicals, and UV radiation. 
· Environmental sensory input: skin gathers information about environment by sensing temperature, pressure, pain and touch 
· Excretion: water and salts excreted through skin 
· Immunity: specialized cells of the epidermis are components of the immune system 
· Blood reservoir: Vessels in the dermis hold up to 10% of the blood in resting adult 
· Vitamin D synthesis: UV radiation on skin catalyzes the synthesis of vitamin D from a precursor molecule 

Structure of the skin

· Epidermis 
· Epidermis is the superficial epithelial tissue. 

· It is avascular, meaning it has no blood vessels linking to it. 

· It depends on the dermis for oxygen and nutrients. 

· Layers from top to bottom: 
· Stratum corneum – 25 to 30 layers of dead cells. 

· Filled with keratin (fibrous protein responsible for protective properties of the epidermis) and surrounded by lipids. 
· Lamellar granulues makes it water repellent 
· Stratum lucidum – 3-5 layers of clear, dead cell.

· Only located in the palms, soles of feet, and finger tips 
· Stratum granulosum – 3-5 layers of dying cells
· lamellar bodies release hydrophobic lipids 
· Stratum spinosum – 8-10 layers of cells

· Cells are held together by desmosomes—keratin involving adhesion proteins 

· Provides strength and flexibility
· Stratum basale (germinativum) – contains merkel cells and stem cells that divide to produce keratinocytes; attached by basement membrane.  

· The keratinocytes are pushed from this layer to the stratum corneum. As they rise, they accumulate keratin and die. When they die, they lose cytoplasm, nucleus, and other organelles. At the outermost layer of the skin, they slough off the body. 

· Cells of the epidermis 
· Keratinocytes produce the protein keratin that helps waterproof the skin 
· Melanocytes transfer skin pigment melanin to keratinocytes 
· Melanin protects the cell nucleus from the destructive effects of UV radiation. Individual and racial differences in skin coloring are probably due to differences in melanocyte activity. 
· Langerhans cells interact with helper T-cells of the immune system. They are macrophages. 
· Merkel cells attach to sensory neurons and function in touch sensation 

· Dermis
· Dermis is the primary connective tissue of the skin. 

· Contains collagen and elastic fibers 

· Contains hair follicles, glands, nerves, and blood vessels 

· Layers of the dermis
· Papillary region makes up the top 20% of the dermis 
· Reticular region is the dense connective tissue that is made up of collagen and elastic fibers

· Provides strength and elasticity (stretch marks are dermal tears!)  

· Packed with oil glands, sweat gland ducts, fat, and hair follicles 

· Hypodermis (subcutaneous)

· The hypodermis is not part of the skin. It is the innermost and the thickest layer. 

· Mainly composed of adipocytes, cells that are specialized in accumulating and storing fats. These cells are grouped together in lobules separated by connective tissue. Acts as energy reserve and as a thermoregulatory insulator. 

· Has pressure sensing nerve endings 

· Passage for blood vessels

· Glands of the skin 
· Sebaceous (oil) glands are connected to hair follicles except on the palms and soles. Secrete an oily secretion called sebum. 

· Sebum is usually ducted into a hair follicle where it softens and lubricates the hair and skin and has a bactericidal action. 
· Ceruminous glands secrete ear wax 
· Mammary glands secrete milk 
· Sudoriferous glands are sweat glands. Two types:
· Eccrine glands are on most of the body. They regulate temperature through perspiration and eliminate urea. 
· Apocrine glands are on the armpits, pubic region, and nipples. They secrete viscous secretions with an unknown function. Activated by the sympathetic nervous system. 
