Week 4 – Chapter 4

Skin and Body Membranes

Chapter Summary

Chapter 4 builds upon the cell and tissue information presented in Chapter 3. Students have already gained an understanding of the similarities and differences between cells, and also have a working knowledge of the various types of tissues in the body. Continuing with the theme of increasing levels of organization, the next logical step is recognizing that various tissues combine together to form organs, such as membranes, that have specific functions. Types of membranes are discussed first, with explanations provided as to the similarities and differences between cutaneous, mucous, serous, and synovial membranes. 

The next section of the chapter delves into the mechanics of the integumentary system, which students easily identify as their skin, and which they have just learned is also a special type of epithelial membrane known as a cutaneous membrane. Because a majority of the body is water, the skin prevents you from dripping all over the ground as you sit in class. The many functions of the skin are often taken for granted, and this is a good opportunity for students to learn that as the largest organ of the body, skin has a multitude of functions. The structure of the skin is presented, detailing the layers and components of the epidermis as well as the dermis. Skin color in its various manifestations, both normal and abnormal, are explained.

Accessory structures of the skin are discussed next. Cutaneous glands (sweat and sebaceous), hair and hair follicles, and nails are all presented. Finally, an overview of homeostatic imbalances affecting skin are outlined, including the effects of infections and allergies, burns, and skin cancers. The chapter closes on an explanation of the developmental aspects of the skin and body membranes, and students particularly enjoy learning about the skin’s aging processes and what they can do to delay that process.

Suggested Lecture Outline


I.
Classification of Body Membranes (pp. 110–113)


A.
Epithelial Membranes (pp. 110–112) 


1.
Cutaneous Membrane


2.
Mucous Membranes


3.
Serous Membranes


B.
Connective Tissue Membranes (p. 112) 


1.
Synovial Membranes


II.
The INTEGUMENTARY SYSTEM (SKIN) (pp. 113–127) 


A.
Functions of the Integumentary System (pp. 114–115) 


B.
Structure of the Skin (pp. 115–118) 


1.
Epidermis


2.
Dermis


C.
Skin Color (pp. 118–119) 


1.
Pigments


2.
Emotions


D.
Appendages of the Skin (pp. 119–123) 


1.
Cutaneous Glands


a.
Sebaceous (Oil) Glands


b.
Sweat Glands


2.
Hair and Hair Follicles 


a.
Hairs


b.
Hair Follicles


3.
Nails


E.
Homeostatic Imbalances of the Skin (pp. 123–127) 


1.
Infections and Allergies 


a.
Athlete’s Foot


b.
Boils and Carbuncles


c.
Cold Sores


d.
Contact Dermatitis


e.
Impetigo


f.
Psoriasis


2.
Burns


3.
Skin Cancer 


a.
Basal Cell Carcinoma


b.
Squamous Cell Carcinoma


c.
Malignant Melanoma


III.
DEVELOPMENTAL ASPECTS OF SKIN AND BODY MEMBRANES (p. 127) 


A.
Fetal and Infant Stages


B.
Adolescence


C.
Aging

Key Terms

ABCD rule

apocrine glands

arrector pili

Athlete’s foot

body membranes

boils (carbuncles)

burn

cold sores

contact dermatitis

cutaneous membrane

dermal papillae

dermis

eccrine glands

epidermis

epithelial membranes

exocrine glands

first-degree burns

full-thickness burns

hair follicles

hairs

hypodermis

impetigo

integument

integumentary system

keratin

keratinization

keratinocytes

matrix

melanin

melanocytes

mucous membrane (mucosa)

mucus

nail

papillary layer

partial-thickness burns

pericardium

peritoneum

pleura

psoriasis

reticular layer

rule of nines

sebaceous glands

sebum

second-degree burns

serous fluid

serous membrane (serosa)

skin

skin appendages

stratum basale

stratum corneum

stratum granulosum

stratum lucidum

stratum spinosum

subcutaneous tissue (hypodermis)

sudoriferous glands

sweat

sweat glands (sudoriferous)

synovial membranes

third-degree burns

Lecture Hints


1.
Show slides of various types of skin sections. Emphasize that the diagrams of skin in the text are idealized pictures, and that skin varies at different regions of the body with age, sex, and race.



Key point: It is often difficult at first for students to “see” all of the different structures found in skin when looking at actual cross sections, as compared to structures represented in diagrams. The more samples they see, the better their understanding of what they are seeing. Microscopic slides of various healthy and diseased skin tissues are not always as nice as the presentations in textbooks.


2.
Students are always interested in discussing the skin as a thermoregulatory organ. Ask students to discuss changes in their skin on hot and cold days, or when they have a fever. Remind them of behavioral changes as well, such as curling up under a blanket when sleeping on a cold night or stretching out without a cover on a hot night. Discuss the effects of alcohol consumption on skin color and body temperature regulation.



Key point: Skin is an excellent thermoregulator that is frequently taken for granted until discussed in detail. 


3.
Discuss the fact that humans all have roughly the same number of melanocytes, and that skin color is based on genetic determination of the activity of the existing melanocytes, not on numbers. Point out the natural selection process at work, where there is increased melanin production (size and number of melanin granules) in those exposed to more UV radiation and decreased melanin production in those exposed to less UV radiation.



Key point: Students are often surprised by the fact that there are similar numbers of melanocytes among people of different ethnic groups, and that it is simply production of melanin that accounts for skin color differences. 


4.
Point out the role of melanin in acting as a “natural sunscreen.” Discuss the fact that dark-skinned people seldom have skin cancer due to melanin’s effectiveness. Also point out that tanning is the body’s built-in protective mechanism that leads to increased melanin production and thus protection from UV radiation. Conventional tanning booths are not consistent in the amounts and types of light radiating out of their bulbs, and have not consistently proven to be a healthy way to enhance the protectiveness of skin from the sun.



Key point: It is important for students to understand that melanin plays an important role in body protection. It often helps to point out that people with albinism, who are genetically unable to produce melanin, have to be extremely cautious about exposure to the sun.


5.
Discuss all of the factors involved in skin color, including the amounts and kinds of pigment present, the amount of carotene present, the amount of oxygen bound to hemoglogin, and emotional stimuli.



Key point: It is important for students to understand that many factors are at play in determination of relatively permanent and temporary skin color, and that some of the factors are externally induced.


6.
Differentiate between types of sweat glands, pointing out that sweat produced by eccrine glands is primarily water, whereas sweat produced by apocrine glands contain fatty acids and proteins. Note that sweat produced by the latter type of sweat glands provides a food source for bacteria living on the skin, and it is a by-product of those bacteria that accounts for the unpleasant odor associated with sweat. Sweat produced by eccrine glands is an odorless substance that actually inhibits bacterial growth.



Key point: Students usually don’t realize there are two distinct types of sweat glands producing two distinct products that have separate functions. 


7.
Discuss differences in hair types. Hair that has an oval shaft is smooth and silky whereas hair that is flat and ribbonlike is curly or kinky. Students enjoy learning about what makes their hair have the characteristics it has, and appreciate the mechanisms involved in trying to change their hair type by “perming” and other methods. Have students examine normal-colored and artificially-colored hair under a microscope.



Key point: This is an area students enjoy discussing and it provides a valuable opportunity for the appreciation of genetic variety.


8.
Use a variety of diagrams to help students understand the terms visceral and parietal. Point out that visceral refers to the viscera, or the organ itself, whereas parietal refers to the sac an organ sits in. 



Key point: It is important for students to understand that there are distinct coverings to the organs, and that this pattern of having a visceral as well as parietal covering will be found numerous times as we study various organs.


9.
As a point of interest, note that although vitamin D is produced in the skin and is converted from its inactive to active form by sunlight, it is activated by the kidneys. Functioning kidneys are key to vitamin D availability in the body, thus premature infants with unstable kidneys are at risk for developing rickets and other related diseases.



Key point: This is a good opportunity to point out the interplay between body systems and to note their interrelationships in maintaining homeostasis.


10.
In this chapter, students learn that burns are classified according to depth and/or amount of surface area affected. Emphasize that there are other factors to consider, such as the type of burn (electrical, chemical, etc.), area of the body burned (chest, face, hands, etc.), and the person’s age. Include the value of stem cells found in the accessory skin organs for healing and tissue regeneration.



Key point: When discussing the consequences of serious burns, refer to the functions of the integument. Loss of skin leads to loss of protection against infection, loss of water, etc.


11.
Discuss sunburn in relation to the degree of burn and the long-term potential for skin cancer. Most students have had at least one serious bout with sunburn and are eager to know the implications.



Key point: Sunburn that involves blistering is a second-degree burn that requires treatment to prevent infection. Concerning skin cancer, students appreciate knowing what to look for and value the ABCD rule as a good tool for recognizing melanoma. 


12.
There are over a thousand different disorders related to homeostatic imbalances of the skin. It is helpful to discuss some of the more common skin disorders, such as acne, athlete’s foot, cold sores, and psoriasis, as well as some of the exanthematous skin eruptions, including chicken pox and measles.



Key point: The significance of homeostatic imbalance related to the skin is often quite clear to students, since many have had some form of skin disorder during their lifetime. 


13.
Discuss the physiology behind alopecia (baldness).



Key point: Students are interested in the condition of alopecia and enjoy learning more about its causes, including heredity, pathology, and injury. One of the few things that boys can really blame on their mothers is male pattern baldness.

Answers to End Of Chapter Review Questions

Questions appear on pp. 131–132

Multiple Choice


1.
c (pp. 110, 112)


2.
b, e (p. 112)


3.
c, e (p. 120)


4.
c (p. 121)


5.
a, c, d (pp. 121, 127)


6.
d (pp. 122–123)


7.
c (pp. 119–121)


8.
a (pp. 117–118, 121–122; Figure 4.4)


9.
1-e, 2-d, 3-f, 4-b, 5-g, 6-c (pp. 115, 117–118, 119–120)

Short Answer Essay


10.
Synovial membrane. (p. 112)


11.
Chemical (e.g., acids and bases), mechanical (pressure, trauma), bacterial (via the acid mantle), desiccation (via the waterproofing keratin), UV, and thermal. (pp. 114–115)


12.
When the amount of UV radiation reaching the skin increases (as when sitting in the sun), the melanocytes in the skin begin to produce increased amounts of protective melanin (a brown pigment), which is deposited in the epidermal skin layers to protect the basal cells from the damaging effects of UV radiation. (p. 117)


13.
Decubitus ulcer: A localized breakdown of the skin and underlying tissues resulting from continuous pressure causing a lack of blood supply to the area. (p. 118)


14.
Perspiration (water, salt, and sometimes protein/lipid substances) from sweat glands; sebum (fatty substances and broken cells) from sebaceous glands. (pp. 119–120)


15.
All temperature-regulating functions of the skin are controlled by the nervous system. Under conditions of high external temperature, blood is allowed to flush into the skin capillary net so that heat radiates from the body surface. At the same time, sweat glands produce perspiration, which evaporates from the skin surface so that more body heat is dissipated by evaporation and convection. With low external temperatures, blood is prevented from entering the skin capillary system, and thus radiation to the body exterior is prevented and perspiration does not occur. This mechanism restricts the blood to deeper tissues and maintains the core temperature of the body. (pp. 118, 120)


16.
Blackhead: An accumulation of dried sebum and bacteria in a sebaceous gland. (p. 119)


17.
Arrector pili are small bands of smooth muscle cells attached to a hair follicle that pull the hair (follicle) into an upright position when they contract. They are activated by cold or fright. (p. 122)


18.
Squamous cell carcinoma arises from the stratum spinosum layer of the epidermis. (p. 126)


19.
This is a result of a delayed-action gene that (eventually) causes the nonproduction of melanin. (p. 127)


20.
It dries, thins (leading to the increased possibility of bruising), has less elasticity, and loses subcutaneous fat tissue. (p. 127)


21.
No. Very fine hairs are formed but they are colorless and many do not actually emerge from the follicle. (p. 127)

Answers to Critical Thinking and Clinical Application Questions


22.
Cyanosis: A blue cast to the skin and mucosae. Its presence indicates a lack of oxygen in the surface blood vessels. (pp. 118–119)


23.
There is a decrease in insulatory aloility of the skin due to the lack of adipose tissue in the subcutaneous layer. (pp. 115, 127)


24.
His long-term exposure to UV radiation in sunlight is considered to be a risk factor related to the development of skin cancer. In addition, moles or pigmented spots that show (a) asymmetry, (b) border irregularity, (c) color variation, and (d) a diameter greater than 6 mm are all signs of a possible malignant melanoma. He should seek immediate medical attention. If it is a malignant melanoma, the chance for survival is not high, but early detection increases survival rates. (pp. 125–126)


25.
The orange color might be due to carotene deposited in the stratum corneum and subcutaneous tissue. Carotene is found in orange vegetables such as carrots and in deep yellow and leafy green vegetables. (p. 118)


26.
Keratin found in cells of the stratum corneum is a water-repellent protein. Its presence prevents water intake from the ambient environment. (p. 115)


27.
It is likely that Mr. Bellazono has squamous cell carcinoma induced by sun exposure. (p. 127)


28.
Fat-soluble drugs are usually absorbed more rapidly than water-soluble drugs, due to the lipophilic nature of the plasma membrane. As well, the extracellular space contains glycolipids, which would allow fat-soluble drugs to pass easily. (p. 117)


29.
In a sunburn, usually large areas of the skin surface have been burned.  The tissue comprising the epidermis is stratified squamous epithelium, meaning that there are many layers of flat cells joined in sheets. As a result, large sheets tend to peel after a sunburn. (p. 115)


30.
Intradermal injections allow drugs to be absorbed more rapidly because the dermal layer contains blood vessels while the epidermis does not. (pp. 115, 118)

Classroom Demonstrations and Student Activities

Classroom Demonstrations


1.
Film(s) or other media of choice.


2.
Demonstrate the structure of the skin using a 3-D model.


3.
Thrust your fist into a flaccid balloon to demonstrate the relationship between the parietal and visceral layers of a serosa. Note that you can blow up a balloon by blowing air into it or by placing it in an airtight container and sucking out all the air around the balloon.


4.
Use a human torso model to show the body location of the mucous and serous membranes.


5.
Show slides or transparencies of selected skin disorders.


6.
Bring a paramedic into the classroom to discuss the treatment of burn injuries.

Student Activities


1.
Have a small fan operating. As students file into the classroom, spray their arm or hand with water (a simple window-cleaner spray bottle may be used as the “sprayer”). Ask them to describe their sensations as the water evaporates and to explain why evaporation of water (sweat) from the skin surface is important to body homeostasis. Stress that calories of heat are only released from the body as liquid sweat turns into gas.


2.
Indicate to the class that many animals (snakes, insects, and lobsters, for instance) shed their skin periodically. Ask them to comment on how humans compare in this aspect.


3.
Student assignment for class discussion:



a. Look up the current drug treatment for baldness in the medical library (minoxidil).



b. Find references in current journals to the damaging effects of sunlight on the skin, and be prepared to describe the difference in the A and B types of UV rays relative to skin damage.



c. Examine the effects of using sunscreen, including the meaning of SPF values and the duration of its effectiveness.


4.
Show students a picture of a heavily-wrinkled person. Ask them to list all of the factors that might have contributed to the skin deterioration. Discuss the research that led to the use of retinoic acid for the treatment of photo-aged skin.


5.
Provide magnifying lenses. Have the students use them to scrutinize their skin and the mucosa of a classmate, and then describe important differences visible in these two types of covering epithelia.


6.
Provide small glass plates and instruct students to observe the change in the color of their skin while pressing the heel of their hand firmly against the glass. Ask them to explain the reason for the color change and what would happen to their skin cells if the pressure was prolonged.


7.
Student assignment for class discussion: Look up the signs and symptoms of basal cell carcinoma and malignant melanoma for class discussion.


8.
Student assignment for class discussion: Have students research and report on FDA regulations for the classification of cosmetics and drugs.


9.
Look at shafts of hair and shavings of nails under a microscope. Point out that even though these substances are dead, they are a good indicator of health or disease caused by dietary insufficiency or other homeostatic imbalances.


10.
Discuss how hair and nails are used in forensic analysis.

