Objecti ves

e Describe the functions of the
integumentary system

e List and describe the layers of
the skin

e Describe human hair and nails

e Compare and contrast sebaceous
and sweat glands

m Chapter 20

20B—The Integumentary
System

Approximately 1.8 m* (about 19 ft* or 2800 in.?) of skin covers the body.
Although the thickness varies, it averages 3.2 mm (0.125 in.). Few people
think much about their skin except for the portion that is visible in the mirror
each day. However, this large but thin system and its associated structures are
vital in maintaining homeostasis. If large portions of the skin are lost or dam-
aged, due to extensive burns, they must be replaced with either skin grafts
from unburned areas or artificial skin. Even so, the body struggles to survive.

20B-1 The Functions of the Skin

The skin has six major functions.

+ Protection. The skin does not permit significant amounts of substances like
water and air to enter or exit the body. Bacteria, viruses, and many common
chemicals that humans constantly touch would be very harmful if they pene-
trated into the tissues of the body. Skin is an effective barrier to most of them.
+ Sensation. The skin contains nerve receptors for touch, pressure, tempera-
ture, and pain. The various kinds of receptors are unevenly distributed
throughout the skin, which accounts for the extreme sensitivity of the finger-
tips in comparison with the back of the elbow, which is not nearly as sensitive.
+ Temperature regulation. The amount of blood being carried to the surface of
skin is regulated to control the amount of heat lost to the environment. The
flush of pink after physical exercise is caused by large amounts of warm blood
coming to the surface for cooling. The skin turns pale when the body is cold
because blood is being withheld from the skin to conserve body heat.
However, when the skin is very cold, blood is sent to it to prevent it from be-
ing damaged. Rosy cheeks and red ears after outdoor winter activities demon-
strate this function quite vividly. If the body generates excessive heat, the skin
secretes large amounts of sweat. Evaporation of sweat cools the skin’s surface
and thereby cools the blood in the skin’s blood vessels._

+ Excretion. Small amounts of body wastes are excreted with sweat.

+ Vitamin D manufacture. The skin produces small amounts of vitamin D.

+ Absorption. The skin can absorb some chemicals, a few drugs, and a small
amount of oxygen. )

20B-2 The Layers of the Skin

The most superficial layer of the skin is the epidermis. The epidermis is
made entirely of layers of epithelial cells. The deepest layer of the epidermis
is called the stratum basale (also called stratum germinativum). This single
cell layer carries on cell division, producing new cells. These new cells are
constantly being forced more superficially as more cells are produced by the
stratum basale. The older cells of the epidermis fill with a waxy protein called
keratin and die. These dead cells form the outer layers of the epidermis, called
the horny layer or stratum corneum. This layer is constantly being sloughed
off, and about every twenty-five days (fewer days for some people and some
areas of the body), a completely new epidermis covers the body.

The next deeper layer of the skin is much thicker and is called the dermis.
The dermis is composed primarily of connective tissues. The blood vessels,
nerve endings, sweat glands, hair follicles, and oil glands are contained within
this layer.
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20B.5
Human hair shaft showing the cuticle, cor-
tex, and medulla

Q' follicle: (L. FOLLICULUS, little
bag)

exocrine: exo- (out) + -crine (Gk.
KRINEIN, to separate)

sebum: (L. SEBUM, tallow)
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months, toenails may require a year.  Fingernail anatomy

20B-4 Skin Glands

The skin contains two kinds of exocrine* glands. Exocrine glands release
secretions through ducts, in this case to the surface of the skin.

Sebaceous (sih BAY shus) glands produce sebum* (SEE bum), or oil, and
are usually connected to hair follicles by ducts. There are also some sebaceous
glands that do not accompany hair follicles, especially if there is only a small
amount of hair in that area. The sebum helps keep the hair and skin soft and
reduces water loss. Sebaceous glands are concentrated on the scalp, face, and
forehead; none are located on the palms or soles of the feet.

The amount of sebum produced by sebaceous glands is inherited. Very oily
skin often requires the use of special oil solvents. However, removal of too
much sebum by detergents or oil-dissolving soaps can cause skin to become
dry and cracked and can cause hair to become brittle and to develop split ends.
Frequent washing may require the use of conditioners and lotions in order to
keep hair and skin supple.










The Integumentary System
1. List and describe the six major functions of thmsk

2. From the outer layer to the inner layer, list theee major layers of the human skin and the type of
cells each is made up of.

What causes the outer layer of skin cells to die?

Describe how a human hair grows.

What is an exocrine gland?

List the two types of exocrine glands in the skiad ¢ghe function of each gland.
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