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g - TheIntegumentary
f- System
E
l = OBJECTIVES
' b On completion of this exercise, you should be able to:
+ Identify the two main layers of the skin.
e | « Identify the layers of the epidermis.
» Distinguish between the papillafd-and reticular Jayers of the dermis.
a + Identify a hair follicle, the parts of a hair, and an arrector pili muscle.
+ Distinguish between sebaceous and sudoeriferous glands.
] = Describe three sensory organs of the integument.
l 2 WORD POWER MATERIALS
. - . spldermis (epi—over. upon} dermis (derm—the skin} skin models
- ‘stratum [strat—layer} papillary {papi—nipple] shin gharts
Janin (melan—iiack) f g/ o i pe
spinesum [spin—thorn) apocring (apo—off, from) preparsd microscope skdes:
gramdasuem (gran—orain} accring (pE—out, away) S0alp cruss section
fuciduh (uci—clead I {pil—hair} pakn or solz cross section

comeun (com--harm)

INTRODUCTION

The integumentary system is the most visible organ system of the human body. Most
individuals spend more time grooming their skin and skin derivatives such as hair and
nails than exercising their muscular system. Our impressions of others are sometimes
influenced by their skin. If their skin is wrinkled, we may think of them as old. Tanned
skin is associaied with health even though the sun may damage the skin. Skin seals
your hody in a protective barrier that is flexible yel resistant ta abrasion and evapora-
tive water loss. Wae contact the external evironment with the skin. Caressing a baby's
head, feeling the texture of granite, and testing the temperature of your bath water all
involve sensory organs in the skin. Sweat glands in the skin cool the body to regulate
body temperature. Vitemin D, an essential compound in calcium and phesphorus bal-
ance, is synthesized by the skin on exposure to sunlight. In this exercise, you will study
the structure of the skin.

The skin is organized into two tissue layers, a superficial layer of epithelium, called
Lhe epidermis, and a deeper lever of cannective tissue, the dermis. Locate these layers
in Figure 12.1. Isolating the dermis from underlying structures is a fatty layer of con-
nective tissue, the hypodermis or subcutatteous layer.

PRI I

AR

A. Epidermis
The epidermis consists of stratified squamous epithelium organized into many distinet
cell bands or strata as shown in Figure 12.2. Thick-skinned areas such as the palms of
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Exercise 12 Tha Integumsnlary System
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Eigure 1201
Companenls of the Integumentary System.
Relationships amang the major camponenis of the integumentary svstem {with the sxcepticn of

nails, shown in Figura 12.6).

Surace

Stratem
— comeum

Swatum
lucidum
Stratum
granulgsim
Straturn
spinosurn
Stratum
perminativurm

Dermis e ___

Fiaure 12.2
Layers of the Epidermis.
A light micrograph through & portion of the epidermis, showing the major stratified layers of epidar-

il cells, (LM %80)
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the hands and soles of the feet have five layers, and thin-skinned areas have four. Cells
are produced in the basal region of the epidermis and pushed upward toward the sur-
face of the skin. During this migration, they synthesize and accumulate the protein ker-
atin which reduces water loss across their cell membrane. The uppermast layer of the
epidermis zonsists of dead, dry, scalelike ceils,

The stratum germinativum, or stratum basale, is 3 single cell layer betwsen the
bas of the spidermis and the upper dermis. Lacate this laysr in Figure 12.2. The cells
of this stratum are in a constant state of mitosis, repiacing cells that have rubbed off the
epidermal surface. As new cells are produced, they push previously formed cells
laward the surface. It takes from 15 to 30 days for a cell to migrate from the stratum
basale to the top of the straturn cornenm.

Many different cell types populate the stratum basals. Melanocytes produce a pig-
ment galled melanin which protects desper cells from the harmfu] effects of ultraviolst
(UV) radiation from the sun. Prolanged exposure to UV light causes an increass in
melanin synthesis, resulting in a darkening or tanning of the skin. Other apidermal
calls produce & yellow-orange pigment salled carotene. This pigment is comman in
light-skinged individuals.

Superficial to the stratum basale is the stratum spinosum, which consists of five to
seven rows of cells interconnected by thickened cell memhranes called desmosomes.
During the slide preparation process, cells i this layer often shrink, whereas the
desmasome bridges batwsen ceils remain intact, This results in cells with a spiny cut-
iine, hence, the name “spinosum.”

Superior ta the stratum spinosum is a layer of darker cells that make up the stratum
granulosum. As cells from the siratum basale are pushed npward, they synthesize the
protein keratohyatin which increases durahility and reduces water Inss fror the skin,
Keratohyalin granules stain dark and give this laver its color.

The uppermost layer of the epidermis is the stratwm cormenm, which has many lay-
ers of flattened, dead cells. As ceils from the stratum granulosum mave upward, kera-
tohyalin granules are converted to the fibrous prolein keratin which kills the ceils and
waterproofs them with a hard covering, If the skin is located in an area of high abrasion,
like the palms or soles, a thin transparent layer of cells called the siratum lucidum lies
between the stratum granulosum and the stratum corneum, In the stratum lucidum,
keratohyalin is converted to a intermediate protein called eleidin which svontually
becomes keratin. Cells of the statm cornewm are constantly being shed or worn off
and replaced by new ceils produced in and pushed up fram deeper iayers.

Dermis

Below the stratum germinativum is the dermis, a band of cannective tissues that
anchers the epidermis in place (see Figure 12.1). The dermis is divided into two
regions, the papillary and reticular layers. Although no distinct boundary eccurs
between these layers, the upper fifth of the dermis is designated the papillary region.
This layer consists of lonse connective tissue with numereus collagen and elastic
fibers, The tissus projects folds, called dermai ridges, into the epidermis. which result
in the swirls of fingerprints. Those patterns on the skin are genetically based and do net
change during an individual's life. Within the projections of dermal tissue are small
sensory receptors for light touch, Metssner's corpuscies.

Deep to the papillary laver is the reticular region, distinguished by widely scattered
cells and denss, irregular connective tissue with interlaced collagen fibers. By compar-
ison, collagen fibers in the papillary layer are less distinct, Large blood vessels, sweat
glands. and adipose tissue are less visible in the reticular region. Sensory receptors in
this leyer, called Pacinian corpuscles, detect deep prassure. Attaching the dermis o
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Figure 12.3
Sebaceous Glands and Fellicles.
Tha structura of sehaceous glands and sshaceous follicles in the skin.

underlying struciures is the subcutaneous layer or hypadermis, which is profuse with
adipose tissue and loose connective tissue.

C. Accessory Structures of the Skin
. During embryonic development, the epidermis produces accessory structures called
. epidermaf derivatives, which include oil and sweat glands, hair, and nails. These struc.
tures are exposed on the surface of the skin and project deep into the dermis.

G

Sehaceous glands secret sebum. an oily substance, which coats hair shafts and the epi-
dermal surface. Observe in Figure 12.3 the infolding of epithelium to form the hair fol-
licle and sebeceous gland. Notice how the glandular cells empty onte the follicle. The
gland is a holocrine exocrine gland. The cells fill with secretory materials and burst ta
deliver the product into a duct. In sebaceous glands, oil-filled sebacecus cells are
pushed toward the lumen of the duct. Once on the free surface of tha lumen, their csil
membranes rupture and sebum is discharged into the duct. Sebum coats the hair shaft
@ reduce brittieness and prevents excessive drving of the scalp.

Sebaceous follicles secrete sabum onto the surface of the skin. These glands lack
hair and are distributed on the face, most of the trunk. and the male reproductive
organs. Secrstions from these glands lubricate the skin and provide antibacterial action,

Mast teenagers have dealt with skin blemishes called acne. When sebaczous ducts
became blocked, sebum bacomes trapped in the ducts. As the sebum asccumulates, it
causes the skin to raise, resulting in a pimple, The white head of the pimple shows the
duct is infected with bacteria that are feeding on the sebum.

SUC
Sudoriferous glands are scattersd throughout the dermis of most of the skin. Sweal
glands are exocrine glands that secrete their fluid into sweat ducts leading directly to the
surface of the skin or into ducts that empty into hair follicles, as shown in Figure 12.4.
Two types of sweat glands oecur in the dermis, apocrine and eccrine glands, Apoe-
rine plands are found in the groin, nipples, and axillae. Apocrine sweat glands secrete
. a thick sweat into ducts associatad with hair follicles. Bacteria on the hair metabalize
the sweat and produce the characteristic body odor of, for example, axillary sweal.
When body temperature increases, eccrine glands secrete sweat containing electrolytes,

LS SINERT
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Mycepithalial — Apacring
ool gandoells  Lumen

Weroerine gland calls
[ Myoepihaii cal

{b) Murcering sweat gland

(8} Apocring sweeat gland

Figure 12.4

Sweat Glands.

(@) Apacrine sweat glands are found in the axillae. groin. and nipples. They produce a thick, odarous
fluid by apocrine secretion. (LM =390 (b) Meroczine sweat glands produce a watery Muid by mezo-
crine sacretion. (LM x199]

proteins, urea, and other compounds onte the body surface. The sweat absorbs body
heat and evaparates from the skin, cooling the body. 1t also contributes to body odor
because of the presence of waste products, such as urea. in the sweat. Eccring glands
are not assaciated with hair follicles and are distributed throughout mest of the skin.

Most of the skin Is covered with hair. Only the lips, the nipples. portions of the exter-
nal genilalia. and the palmer and plantar surfuces of the fingers and toes are without
hair. Hair generally serves a protective function. It cushions the scalp and prevents for-
eign abjects from entering the eyes, ears. and nose. Hair also serves as a sensory recep-
tor. Wrapped around the base of each hair is a root hair plexus, a sensory neuron
sensitive to movement of the hair.

Examins Figure 12.5 and nate that each hair is embedded irf 2 hair fallicle. a pocket
of epidermis extending deep inta the dermis. At the base of the hair follicle is the hair
roat. At the rool is a papilla containing nerves and blood vessels and the living, pralif-
egrative part of the hair, the matrix. Cells in the matrix undergo mitotic divisions that
cause elongation and growth of the hair. Above the malrix, keratinizatien of the hair
cells causes them to harden and then die. The resulting hair shaft contains an outer
cortex and an inner medulla. Figure 12.5 also depicts an arrector pili muscle attached
to each hair follicle. When furry animals such as dogs and cats are cold, these muscles
contract to raise the hair and trap a layer of warm air next to the skin, [n humans, the
muscle has no known thermoregulators use; humans do not have enough hair to gain
an insulation benafit. These muscles contract when we are cold and praduce "goose-
flesh.”™ The arrector pili muscles aise respond te emotional stimuli such as beautiful
musie and chalk scratching on a chalk hoard. The arrector pili muscles in animals also
have an emotivnal response. Animals rajse their fur to look higger when they feel
threatened.
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Figure 12.5

Accessory Structures of the
Skin,

fa) A three-dimensional view of
the skin. {b) A light micrograph
shawing the sectional ap-
pearance of the skin of the scalp
[LM x73)
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Epanychium
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Figure 12.6
Structure of a Nail.

Thase drowings illustrate the prominent fearures of a typicat fingarnail as viewed from the surface
and in section.

Ta protect the tips of the fingers and toes, hard nafls cover their dorsal surface, Nails
consist of tightly packed keratinized cells. Figure 12.6 fllustrates the parts of a typical
nail. The visible clangated body of the nail, called the nail body, protects the underiy-
ing nail bed of the skin. Blood vessels underneath the nail body give the nail its pink-
ish coloration. The free edge of the nail body extends past the end of the digit. The nail
root is at the base of the nail where new growth ocgurs, The lunula is a whilish portien
of the proximal nail body where blood vessels do not shown through. The cuticle
around the nail is called the eponychium, It is compesed of a band of epidermis which
seals the nail groave to the epidermis, Under the fres edge of the nail is the hypony-
chium, a thicker region of the spidermis.

LABORATORY ACTIVITY MICROSCOPIC (OBSERVATION OF TRE SkiN
MATERIALS

compound microscope
prepared stide of the scalp {cross section)

PRGCEDURE
1. Label Figures 12.1, 12.3, and 12.4. o
2. Scan the scalp slide at low magnification and identify the epidermis, dermis, and
hypodermis.
kN

Tnnrease the magnification and examine the epidermis, Locate the epidermal lay-
ers beginning with the deepest layer, the stratum germinativum,

Study the dermis and identify the paptllary and reticuiar regions. In the papillar-
regien. took for Meissnac's carpuscles positioned where the dermis folds upward
along the epidermis.

Locate a hair follicle. ldentifs the hair shafl. cortex, and medulla, Identify a seba-
ceous gland associated with the hair f21licle.

Scan the dermis of ths slide far a sudoriferous gland. Trace the duct from the
gland to the surface of the skin.

. Study the models. charts. and other material available in the lab,

*

P

-

~



N O WO L O W W W O WO A W W
w

|»

—u-‘---‘-
Lt

W AP AR L LY AW e

[

- [ I e

[

Wk D DG

A

ATEA JEA A

\

@

Name Date

Section Number

THE INTEGUMENTARY SYSTEM
Labhoratary Report Exercise 12

A. Matching
Match each skin structure Listed on the left with the corract description on the right.
1. sebaceaus gland A. layer in thickened areas of epidermis
apocrine sweat gland B. deep to the dermis, contains adipose
a. keratin C. sweat gland associated with hair follicle
4. arrectar pili D. produces new epidermal cells
5. slrafui corneum E. deop layer of the dermis
6 _ papillary layer F. protein that reduces water loss
7 stratum germinativum G. functions in thermaregulation
reticular layer H. surface layer of epidermis
9. subcutaneous layer I. muscle attached to hair follicle
10. stratum lucidumn J. folded layer of dermis next to epidermis
11. eccrine sweak gland K. preduces sebum

B. Short-Answer Questions
1. Describe the layers of spidermis in an area where the skin is thick.

2, Why is the epidermis keratinized?

3. How does the skin tan when exposed to sunlight?

4, List the types of sweat glands associated with the skin.
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