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Chapter 6 – The Integumentary System 
 

I.  The Skin and Subcutaneous Tissue:  The skin is the body’s largest organ, 
accounting for 15% of the body weight of adults. Please see the terms for Figure 
6.1 on page ________.  Be sure to recognize the picture for your exam.  

 The skin consists of two layers:  Epidermis (outer layer made of 
stratified squamous epithelium) and dermis (deeper layer made of 
connective tissue).  Hypodermis is a layer of subcutaneous fat that 
lies below the two layers of the skin. 

 Skin is classified as thick or thin based on the relative thickness of the 
epidermis.  Thick skin covers the palms, soles, and surfaces of the 
fingers and toes.  It has a thick stratum corneum, a layer of dead 
cells.  Thick skin has sweat glands, but no hair follicles or sebaceous 
(oil) glands.  Thin skin has a thin stratum corneum and possesses 
sweat glands, hair follicles, and sebaceous glands. 

 
 A.  Functions of the Skin 
  1.  Resistance to trauma and infection – epidermal cells contain a  
   tough protein called keratin that gives the skin durability.   
   Also, skin is usually dry and slightly acidic to protect the body 
   from bacteria & fungal infections. 
  2.  Other barrier functions – it keeps out excess water and keeps the  
   body from losing excess water.  The epidermis also blocks  
   harmful UV (ultraviolet) rays, thereby keeping cancer-causing  
   radiation from deeper tissues.  The skin keeps out harmful  
   chemicals, but is permeable to several drugs and poisons. 
  3.  Vitamin D synthesis – Vitamin D is needed for bone development 
   and maintenance.   
  4.  Sensation – The skin is equipped with many nerve endings that  
   react to heat, cold, touch, texture, pressure, vibration and  
   tissue injury.   
  5.  Thermoregulation – The dermis has thermoreceptors that   
   transmit signals to the brain and back to the blood vessels of  
   the dermis.   
   a.  Vasoconstriction occurs, reducing blood flow close to the  
    skin surface and thus reduces heat loss.   
   b.  Vasodilation increases blood flow & increases heat loss.   
    (1) If this is not enough to restore normal temperature, 
    the brain also triggers sweating (see Negative feedback 
     in chapter 1). 
  6.  Nonverbal communication – The skin is important in nonverbal  
   communication and is crucial in social acceptance in daily  
   interactions. 
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 B.  The Epidermis – keratinized stratified squamous epithelium (dead  
 cells).  It lacks blood vessels and gets its nutrients from the underlying CT. 
  1.  Cells of the Epidermis – there are five different types of cells: 
   a.  Stem cells – undergo mitosis and give rise to keratinocytes; 
   are found in the deepest layer called the stratum basale. 
   b.  Keratinocytes – most numerous cells; responsible for  
   making keratin. 
   c.  Melanocytes – found only in the stratum basale;   
   responsible for making melanin, the brown to black pigment  
   responsible for UV radiation protection and for skin color. 
      (1)  People of all races have about equal number of  
    melanocytes.  Differences in skin color result from  
    differences in the rate of melanin production and how  
    clumped or spread out the melanin is. 
   d.  Tactile (Merkel) cells – found in the stratum basale;   
   receptors for the sense of touch. 
   e.  Dendritic (Langerhans) cells – found in the stratum   
   spinosum and stratum granulosum.  They “stand guard”  
   against toxins, microbes, and other pathogens that penetrate  
   the skin. 
   
  2.  Layers of the Epidermis – There are four to five layers of cells,  
   depending on the type of skin (deep to superficial): 
   a.  Stratum basale – single layer of cells resting on the   
   basement membrane.  Stem cells give rise to keratinocytes  
   that migrate toward the skin surface and replace lost   
   epidermal cells. 
   b.  Stratum spinosum – several layers of keratinocytes;   
   dendritic cells are also found in this layer. 
   c.  Stratum granulosum – three to five layers of keratinocytes. 
   d.  Stratum lucidum – thin, translucent zone superficial to the  
   stratum granulosum; seen only in thick skin. 
   e.  Stratum corneum – consists of up to 30 layers of dead,  
   scaly, keratinized cells; especially resistant to abrasion,   
   penetration, and water loss. 
  
 C.  The Dermis – lies beneath the epidermis; composed mainly of   
  connective tissue and is well supplied with blood vessels, glands, and 
  nerve endings.   
  1.  Dermal papillae – upward waves that form the boundary   
   between the epidermis and the dermis. 
  2.  Epidermal ridges – downward waves that form the boundary  
   between the epidermis and the dermis. 
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  3.  Papillary layer – thin zone of areolar tissue in and near the  
   dermal papillae. 
  4.  Reticular layer – deeper and thicker layer of the dermis; consists  
   of dense irregular connective tissue. 
 
 D.  The Hypodermis – also called subcutaneous tissue or superficial fascia;  
 lies beneath the dermis; areolar or adipose tissue between skin & muscle. 
  1.  Subcutaneous fat – hypodermis composed predominantly of  
  adipose tissue; serves as an energy reservoir & thermal insulation. 
 

E. Skin Color – the most significant factor in skin color is melanin.  The 
amount of melanin in the skin is based upon (1) exposure to UV rays of 
the sun and (2) the amount produced by melanocytes.   

 1.  There are two forms of melanin:   
  a.  Eumelanin – a brownish-black pigment 
  b. Pheomelanin – a reddish yellow, sulfur-containing pigment 
 2.  Other factors in skin color are hemoglobin and carotene. 
  a.  Hemoglobin – the red pigment of blood; imparts reddish  
   to pinkish hues to the skin. 
  b.  Carotene – yellow pigment; acquired from egg yolks and  
   yellow & orange vegetables. 
 3.  The skin may also exhibit abnormal colors of diagnostic value: 
  a.  Cyanosis – blueness of the skin; results from deficiency of  
   oxygen in circulating blood. 
  b.  Erythema – abnormal redness of the skin; results from  
   increased blood flow.  

   c.  Pallor – pale or ashen color; results from decreased blood  
    flow, causing the whiteness of dermal collagen to  
    show through. 
   d.  Albinism – white hair, pale skin, and pink eyes; results  
    from a genetic lack of melanin. 
   e.  Jaundice – yellowing of the skin and whites of eyes; results 
    from high levels of bilirubin in the blood. 
   f.  Bronzing – golden-brown skin color; results from Addison  
    disease, a hormone deficiency. 
    g.  Hematoma (bruise) – mass of clotted blood showing  
    through the skin. 
  
 F.  Skin Markings 
  1.  Friction ridges – markings on the fingertips that leave distinctive  
   oily fingerprints on surfaces we touch; characteristic of most  
   primates. 
    2.  Flexion lines – lines on the flexor surfaces of the digits, palms,  
   wrists, elbows, and other places. 
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  3.  Freckles – flat, melanized patches that vary with heredity and  
   exposure to the sun. 
  4.  Mole (nevus) – elevated patch of melanized skin, often with hair. 
  5.  Hemangiomas (birthmarks) – patches of discolored skin caused  
   by benign tumors of the dermal blood capillaries. 
 
II.  Hair and Nails - these are accessory organs (appendages) of the skin. 
 A.  Hair – also known as a pilus (pili for more than one).  It grows from an  
 oblique tube in the skin called a hair follicle.   
  1.  Distribution and Type 
   a.  Lanugo – fine, downy, unpigmented hair that appears on  
   the fetus in the last 3 months of development. 
   b.  Vellus – fine, unpigmented hair that appears after birth. 
   c.  Terminal hair – longer, coarser, and pigmented. 

2.  Structure of the Hair and Follicle:  please see the terms for Figure 
6.7a on page _______.  Be sure to recognize the picture for your 
exam. 

   a.  A hair is divisible into three zones: 
    (1)  bulb – swelling at the base where the hair   
     originates at the dermis. 
    (2)  root – remainder of the hair within the follicle 
    (3)  shaft – portion above the skin surface 
     a.  dermal papilla – vascular CT that gives the  
      hair its sole source of nutrition 
     b.  hair matrix – hair’s growth center 
   b.  In the cross section of the hair, there are three layers: 
    (1)  medulla 
    (2)  cortex  
    (3)  cuticle 
  3.  Piloerector muscle – bundle of smooth muscle cells; creates  
   goose bumps in response to cold, fear, etc. 
    4.  Hair Growth and Loss 
   a.  Alopecia – thinning of the hair; baldness 
   b.  Hirsutism – excessive or undesirable hairiness in areas that  
   are not usually hairy, especially in women and children. 
  
 B.  Nails – please see the terms for Figure 6.10:  Anatomy of a   
 Fingernail on page ______.  Be sure to recognize the picture for your 
 exam. 
  1.  The appearance of nails can be valuable to medical diagnosis.   
   a.  Spoon nails – due to iron deficiency 
   b.  Clubbed nails – due to oxygen deficiency in the blood. 
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III.  Cutaneous Glands – the skin has five types of glands: 
 A.  Sweat glands – also known as sudoriferous glands; there are 2 kinds: 
  1.  Merocrine (Eccrine) sweat glands – most numerous and function  
   in evaporative cooling. 
    a.  Abundant on the palms, soles, and forehead 
   b.  Open by ducts onto the skin surface 
    (1)  insensible perspiration – unnoticeable sweat 
    (2) diaphoresis – sweating with wetness on the skin 
  2.  Apocrine sweat glands – scent glands 
   a. Found in the groin, anal region, axilla, areola, and the  
    beard of mature males 
   b.  Open by ducts into hair follicles 
 
 B.  Sebaceous glands – produce an oily secretion called sebum 
  1.  Associated with hair follicles 
 
 C.  Ceruminous glands – glands of the ear canal that produce cerumen  
  (earwax) 
  1.  Cerumen keeps the eardrum pliable, waterproofs the auditory  
   canal, and has a bactericidal effect. 
 
 D.  Mammary glands – milk-producing glands located in the female   
 breast. 
 
IV.  Skin Disorders – Please refer to Table 6.3:  Some Disorders of the 
Integumentary System on page __________. 
 A.  Skin Cancer – there are three types of skin cancer, named for the  
 epidermal cells in which they originate: 
  1.  Basal cell carcinoma – most common type & the least dangerous. 
  2.  Squamous cell carcinoma – the chance of recovery is good with  
   early detection & surgical removal, but can be lethal if it  
   metastasizes to the lymph nodes. 
  3.  Malignant melanoma – most deadly; often arises from the  
   melanocytes of a preexisting mole. 
   a.  The American Cancer Society suggests an “ABCD Rule” for 
     recognizing malignant melanoma: 
    (1)  A – Asymmetry (one side of the lesion looks  
     different from the other) 
    (2)  B – Border irregularity 
    (3)  C – Color 
    (4)  D – Diameter (greater than 6 mm) 
 B.  Burns – leading cause of accidental death 
  1.  Burn deaths result primarily from fluid loss, infection and the  
   toxic effects of eschar (burned, dead tissue). 
   2.  Burns are classified according to the depth of tissue involvement: 
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   a.  First degree burns – involve only the epidermis; marked  
   by redness, slight edema, and pain. 
   b.  Second degree burns – involve the epidermis and part of  
   the dermis; blistered and very painful. 
    (1)  First and second degree burns are known as partial 
    thickness burns because they involve the epidermis, 
    but leave at least part of the dermis intact. 
   c.  Third degree burns – also called full thickness burns   
   because the epidermis, dermis, and often some deeper tissue  
   are completely destroyed. 
  3.  The two most urgent considerations in treating a burn patient are 
  fluid replacement and infection control. 
   a.  Debridement – the removal of eschar in order to control  
   infection. 
 


