CHAPTER  FIVE  HANDOUT  INTEGUMENTARY SYSTEM

Skin and accessory structures, hair and nails along with various glands, muscles ,nerves  all part of 

      Integumentary system

Functions: maintains body’s physical nad biochemical integrity, maintains body temp, provides sensory

      Info about environment

Structure

      Largest organ in surface area and weight  22 sq. ft. and 10-11 lbs.   0.5 to 4.0 mm thick usually 1-2 mm

      Dermatology – medical branch for diagnosing and treating skin disorders

       2 principal parts – outer, thinner epidermis has epithelial tissue and inner thicker connective tissue

            called dermis   deep to the dermis and NOT part of skin is subcutaneous layer called hypodermis

            has areolar and adipose tissues    fibers from dermis anchor in hypodermis and subcutaneous 

             anchors to deep organs     hypodermis is storage site for fat and has large blood vessels

              has Pacinian corpuscles for pressure touch

  EPIDERMIS – keratinized stratified squamous epithelium 

       Cell types – keratinocytes, melanocytes, Langerhans cells, Merkel cells

              Keratinocytes – 90% of epidermal cells         produce keratin – tough, fibrous protein which

                                         Protects skin         also produce lamellar granules  which release waterproofing

                                          Substance

             Melanocytes – 8% of epidermal cells – produce pigment melanin a brown black pigment that 

                                       Contributes to skin color and absorbs UV light

    have long slender projections which extend between keratinocytes and transfer 

       melanin granules to keratinocytes which take them up and cluster them on sunny

       side of nucleus giving UV protection

              Langerhans cells – from red bone marrow and migrate to epidermis and participate in immune 

                                            Responses but are easily damaged by UV light  only small portion of epidermal 

                                            Cells

              Merkel cells – least numerous of epidermal cells     located in deepest layer of epidermis where 

                                         Contact flattened process of a sensory neuron, a structure called tactile (Merkel) 

                                           Disc      touch sensation

     Layers of epidermis – basale, spinosum, granulosum, lucidum, corneum

               Most body regions has 4 layers      areas of  greatest friction (palms, fingertips, soles) have 5 layer

               Stratum basale – single row of cuboidal or columnar keratinocytes with many stem cells 

                                        Continuously divide and produce new keratinocytes so can be called stratum

                                        Germinativum

                                        Intracellular keratin type intermediate filaments attach to desmosomes which 

                                           Anchor the cells to other cells   also attach to hemidesmosomes of basement

                                           Membrane to protect deeper layers 

                                        Melanocytes, Langerhans cells and Merkel cells and discs also present

                                        If destroyed then need skin grafts taken from same person – autologous

                                            Can grow keratinocytes in culture that put back on patient

                Stratum spinosum – 8 to 10 layers of polyhedral keratinocytes are closely packed     more 

                                        Superficial cells are flattened        many desmosomes keep cells together

                                        Projections of Langerhans cells and melanocytes occur in this layer

                Stratum granulosum – 3-5 layers of flattened keratinocytes undergoing apoptosis

                                        Cells begin to degenerate   can see darkly staining granules of a protein called

                                           Keratohyalin which organizes intermediate filaments into thicker bundles

                                        A;so have lamellar granules – release lipid-rich secretion filling spaces between

                                           Cells in this and above layers     acts as water repellent sealant retards loss of

                                           Body fluids and entry of foreign materials

                                        Transition zone between live and dead cells

                 Stratum lucidum – only in thick skin – fingertips, palms, soles

                                          3-5 layers of clear flat dead keratinocytes containing densely packed intermediate

                                           filaments and thickened plasma membranes

                 Stratum corneum – 25-30 layers of dead flat keratinocytes      cell interior mostly densely packed

                                           Intermediate filaments and keratohyalin       between cells is lipid from lamellar

                                            Granules for waterproofing          cells continuously shed and replaced

                                           Constant exposure of skin to friction causes callus abnormal thickening of 

                                              Epidermis

                   Keratinization of new cells – as move to the surface accumulate more and more keratin

                                            Then undergo apoptosis – nucleus fragments, organelles disappear

                                             Cells slough off and are replaced       takes about 4 weeks

                                             Mechanism not completely known but hormone epidermal growth factor

                                                Plays a role

                    Psoriasis – common and chronic disorder      keratinocytes divide and move to surface too 

                                            Quickly  7-10 days    immature keratinocytes make abnormal keratin which

                                                Forms flaky scales on skin surface   treatment – decrease rate of cell division
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Hair follicles and hair

Hair everywhere except sides and soles of feet, palms of hands, sides of fingers and toes, lips and portions of external genitals

Hairs are nonliving structures produced in organs called hair follicles

          Production involves epidermis and dermis 

Hair structure 

    Hair root – portion that anchors the hair to the skin

          Begins at base of hair called hair bulb      extends to point where internal 

           Organization is complete    ½ way to surface

     Hair shaft – to the surface and beyond

          Cuticle is the outer layer of the shaft   overlapping layer of dead keratinized cells 

           Cortex is beneath the cuticle - intermediate layer – thick layers of hard keratin

                       Gives hair stiffness

           Medulla – inner layer of soft keratin 

    Hair follicle – deep into dermis and subcutaneous layer 

            At base is small hair papilla an insertion of connective tissue containing 

              Capillaries and nerves 

     Hair bulb consists of epithelial cells surrounding the hair papilla 

Types of hair 

     Embryonic hair called lanugo – fine and unpigmented and shed before birth

     Replaced by 1) vellus hairs

                              Fine peach fuzz over much of body

                          2) terminal hairs

                              heavy, deeply pigmented sometimes curly

      hair follicles can change structure of hair in response to circulating hormones

           at puberty   vellus hair changed to terminal hair 

hair color 

     melanocytes in hair papilla produce forms of melanin from dark brown to yellow-

            brown to red           genetically determined 

functions of hair 

     on head protect from UV damage  cushion a blow to the head, insulate 

     in nostrils and ears prevent entry by foreign objects 

     eyelashes protect the eyes 

    hair root plexus of sensory nerves surrounds each hair follicle and acts as detection system 

    arrector pili muscles make hairs stand up giving goose bumps

hair production and follicle structure

     hair production involves specialization of keratinization      begins at deepest layer of 

        hair follicle     epithelial layer is called the hair matrix where basal cells continuously divide    center cells become the medulla  cells closer to edge form the cortex and cells at the outer edge form the cuticle 

cells divide and push upward  and keratinization is complete by end of root 

epithelial cells of follicle arranged in layers 

    internal root sheath produced by cells at periphery of hair matrix

               cells disintegrate quickly

   external root sheath cells continuous with superficial epidermis 

        at hair matrix cells are mainly from stratum germinativum

    glassy membrane is thickened basal lamina wrapped in dense connective tissue

hairs have life cycle 2-5 yrs for scalp    0.33 mm/day   

NAILS – plates of tightly packed, hard, keratinized epithelial cells

    Parts – nail body, free edge, nail root,  lunula

        Nail body – visible part    pink as capillaries underneath have RBCs

        Free edge – part  extending part the digit     white as no capillaries beneath

        Lunula – whitish crescent shaped  area  of proximal end of nail 

                        Whitish because capillaries underneath not  seen due to thickened s. basale

        Hyponichium – at frre edge a thickened region of s. corneum holds nail to fingertip

        Eponichium – narrow band of epidermis extending from and adhering to margin of nail wall

· also called cuticle

         matrix – epithelium deep to nail root    here cells divide to produce growth    superficial cells of

                      matrix differentiate into nail cells      growth of nail related to rate of cell division  which is

                      influenced  by age, health, nutritional status, season, time of day, environmental temp

                       1 mm/wk  nails on longer digits grow faster

     Functions – grasping and manipulation, protect ends of digits, scratch

SKIN TYPES     Thick and thin 

     Thick – 5 layers  same as thin but also s. lucidum below s. corneum

                 - palms, soles, palmar surface of digits         dermal papillae higher and narrower

                    no hair follicles   and arrector pili muscles and sebaceous glands     has more sweat glands

      Thin  - all body parts except as above        no s. lucidum   fewer dermal papillae and no epidermal 

                   Ridges

FUNCTIONS 

     Thermoregulation – liberates heat at surface and adjusts flow of blood in dermis

                 8-10% of blood is in skin  so acts as blood reservoir   can expand or constrict amount of blood

     Protection – physical, chemical, biological barrier

           Physical – continuous sheet of cells no invasion by bacteria     lipid secreted onto surface kills 

            Bacteria          oily sebum prevents dryness     immune type cells prevent infection

    Cutaneous sensation – tactile and thermal and pain    various nerve endings  

     Excretion and absorption – sweat for excretion 

            Absorption – fat soluble vitamins, CO2 and O2, organic solvents, organic solvents, salts of 

               Heavy metals   toxins from plants

     Vitamin D synthesis – precursor activated in skin then modified in liver and kidney to form calcitriol

                Most active form       aids in absorption of calcium in GI tract

Transdermal patch -  used more often

Wound Healing

       Epidermal – abrasions and minor burns         epithelium removed 

                        Epidermal cells break from the edge and migrate to cover the surface

                         Then stop dividing due to contact inhibition   then fill in

Deep wound healing – injured dermis and subcutaneous layer 

       4 phases – inflammatory phase, migratory phase, proliferative phase, maturation phase

                   inflammatory – vascular and cellular response 

                   migratory – clot becomes scab   epithelial cells migrate beneath 

                                     fibroblasts migrate along fibrin fibers & begin making scar tissue

                     proliferative – extensive growth of epithelial cells beneath scab 

                     maturation – scab sloughs off

             scab formation called fibrosis  - if in boundary of normal wound called hypertrophic scar

                     if goes beyond original boundary called keloid scar

Skin Cancer 

     Basal cell carcinoma – 78%  from cells in s. basale  rarely metastasize

     Squamous cell carcinoma – 20% - squamous cells of epidermis    may or may not metastasize

     Malignant melanoma – from melanocytes  2% of cases  most prevalent life threatening cancer in 

                     Young women    spend more time in sun

                       Metastasize rapidly & kill quickly

                      ABCD rule  A – asymmetry     B – border – irregular   C – color  different or multicolored

                                  D – diameter – 6 mm

         Skin type, fair skin not good                 sun exposure – sunny days and high altitude 

         Family history -                        age – more sun exposure

         Immunological status – immunosuppressed more at risk

Burns 

   Tissue damage by excess heat, electricity, radioactivity, corrosive chemicals

   Classification

       1st degree – epidermis only    no blisters      only pain and redness    skin intact  3-6 days 

       2nd degree – epidermis and upper dermis    same as above and blisters , edema, 

                        hair follicles, sebaceous glands, sweat glands not injured

                        heals 3-4 weeks  if no infection but may get scar

      3rd degree – full thickness – skin functions lost   no pain as nerve endings gone

                            need skin grafts

systemic effects of burns   1) water loss  2) infection  3) reduced circulation   4) decreased urine 

       production  5) diminished immune response

rule of nines  -  way of estimating extent of burn surface area

Lund-Browder method  - chart in book

