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Functions of the integumentary
system

Protection from the environment-the skin is the
superficial surface of the body

Thermoregulation-secretions from sweat glands
In the skin cool the body down

Storage of lipids-adipose tissue (fat)
Vitamin D synthesis

Provides sensory info-sensory receptors located
In the skin



INTEGUMENTARY SYSTEM

hazards

« Thermorequlation
* Excration

» Synthesis and storage of lipid reserves
+ Synthesis of vitamin Dy
* Provides sensory information

» Coordinates immune rasponse to

» Physical protection from environmental

pathogens and cancers in skin

ACCESSORY STRUCTURES l

J

Y

CUTANEOQLS MEMERANE
EPIDERMIS DERMIS

» Protects desmis from J l
trauma, chemicals

- Controls skin permeability,
pravents water loss

* Prewents entry of
pategens PAPILLARY LAYER || RETICULAR LAYER

- Synthasizes vitamin D, :

- Sensory recaplors detect » Nourishas and + Resiricts spread of
touch, prassure, pain, and supports epidermis pathogens panetrating
temperatura epldem'!;;

- Coordinates immung ; E:tﬂal'ﬂls |Ipldhr£=?ﬂm&5
responses to pathogens - Attaches skin to
and =kin cancers deeper tissues

« Sensory recaptors

detact touch, prassura,

pain, wibration, and
temperature

« Vassals assist in
thermoregulation

HAIR EXOCRINE NAILS
FOLLICLES GLANDS Pratect dnd suppon

*Produce hars that = Assigt m tips of fingers

protect skull tharmaregulaton and 10es
* Produce hairs that + Excrete wastes

provide dalicats * Lubricate

touch sensations on apidanmis

general body surface

Fig
4.1




Epidermis

Fore of sweat gland duct

Tactile corpuscle

Sebaceous gland

Arrector pill muscle

Hair follicke

Dermis <

Lamellated corpuscle

Sweat gland

-“=.ﬂ|ner1.r
= Vein

} Cutaneous plexus

Adipose CT

Fig
4.2



Layers of the epidermis

Stratum basal (germinativum)-attached to
basement membrane, contains stem cells &
melanocytes

Stratum spinosum-keratinization begins

Stratum granulosum-process of adding keratin
continues



Stratum lucidum-only in thick skin

Stratum corneum-at surface of skin
Layers of dead interlocking keratinocytes
Contains large amount of keratin

Makes a dry water resistant layer



Epidermis

Surface

LAYER

Stratum
corneum

et
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Stratum—— 7o |

lucidum

Stratum
granulosum

Stratum
spinosum

Fig
4.3

Stratum
germinativum




Thick & thin skin

e Thick skin has 5 layers in the epidermis-
Includes the stratum lucidum, plantar/palmar

 Thick skin has a thicker stratum corneum
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Fingerprints-thick skin

* Epidermis-epidermal
ridges

 Dermis-dermal
papillae

Epldarmis

Epddarmal
rcdge

Dermal

papilla %
Il

Carmise




Dermis

Composed of connective tissue
Highly vascular

Contain nerves and sensory receptors
Located deep to the epidermis

Has two layers:

— Papillary layer provides nutrients, O, etc to
the epidermis

— Reticular layer-interwoven network of collage
fibers surrounding dermal organs



Papillary & Reticular layers

Papillary layer

Consists of areolar CT

provides nutrients, O, etc to the epidermis
Tattoo ink is injected into the papillary layer

Reticular layer
— Reticular layer-interwoven network of collage fibers
surrounding dermal organs

— Wrinkles and stretch marks arise from degradation of
the reticular layer



Lines of cleavage-clinical aspect

* Collagen & elastic fibers are arranged
In parallel bundles in the skin
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Hypodermis

Loose Ct with adipose cells

Regional distributions of adipose in males
and females

Stabilizes position of organs
Reduces heat loss

Energy reserve

Cushion



?’s about the Integument

o Text chapter 4



Accessory structures

Hair, nails, & glands in the skin (dermis)

Hair grows everywhere except areas with
thick skin and portions of the external
genitalia

Halir is formed in organs called hair
follicles

Hair give added sensory info and protects
orifices of the body (nostrils, ears)



Hair

Types of hairs on the body:
Vellus hairs-“peach fuzz” over most of the body

Intermediate hairs-hairs stimulated by
hormones-pubic hair, beard, distal appendages

Terminal hairs-hairs on head, eyebrows,
eyelashes



Hair Is dead keratinized epithelial cells
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EXOCRINE GLANDS

« Assist in thermaoraegulation
- Excrete wastes
- Lubricate epidermis

—_—

SEBACEOUS GLANDS
(Gee Figure ,1.3)

« Secrete oily lipld (sebum)
that coats hair shaft
and epidermis

» Provide lubrication and
antibacterial action

|

TYPICAL
SEBACEOUS GLANDS

‘ SEBACEOUS FOLLICLES

Secrete into
hair follicles

Secrete onto
skin surface

SWEAT GLANDS

secretion

- Produce watery solution by merocrin

F|g » Flush epidermal surface

* Perform other special functions

4.12

I

APOCRINE SWEAT GLANDS
{See Figure 4.14)

- Limited distribution (axillas,
aroin, nipples)
* Produce a viscous secration of
complex composition
* Possible function in communication
= Btrongly influenced by hormones

MEROCRINE SWEAT GLANDS
fSee Figures 3.5 and 4.14)

* Widespread
* Produce thin secretions,
mastly water
« Merocrine secretion mechanism
- Controlled primarily by
Nervous system
« Important in thermoregulation
and excretion
« Same antibacterial action

CERUMINOUS MAMMARY
GLANDS GLANDS
Secrete waxy cerumen Apocrine glands specialized
into external ear canal for milk production




Sebaceous glands

e Branch off of hair follicles
 Release olly secretion on to hair
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Sweat glands

e Apocrine-in the

axillary, areolae & = aoum § e 200,
iInguinal regions gﬁﬁffg%‘id e o 9

e -secrete Into hair

''''''''''

* Merocrine (eccrine)

Merocrine
all over the body glnd
— Secrete onto skin
— Smaller and more Lumer

superficial than

apocrine glands 719 |\ 17
4.14 sl

Crazs section of Cross saction of
apocring sweat gland merocrine sweat gland



« Mammary glands-modified apocrine
glands that release breast milk

 Cerumious glands-modified merocrine
glands that release cerumen (ear wax)



mechanism
of secretion

holocrine

merocrine

apocrine

Type of
gland

Section in
salivary gland

Sebaceous
glands

Secretory
vasicle

Golgi ———
apparatus

Nucleus =

{a) Merocrine secretion
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Hair follicle

Cells burst,

7 T
2l releasing cytoplasmic ijp 3

contents

= Sno)fes S—— Calls produce
secration, increasing
in size

[ = —— Mitosis replaces
cells lost at surface

Stern cell

{c]

) Holocrine secretion

merocrine
(eccrine) &
Apocrine
glands

Mammary
glands

Fig

Step 2
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* Protect distal ends of finger & toes

e Stratum corneum forms the hyponychium
and eponychium

* Blood vessels give the pink color



D""G"*”“ﬁ Praximal nall fold
growth

Free adge Lataral Mail

Lataral nail fold

Mail bed

Lunula

E ponychidm {bone of

Fraximal nail fold

Fig
4.15



Layers of the integument-review

superficial

» Epidermis-stratified squamous epithelial tissue
— Stratum corneum-thicker in thick skin-palmar/plantar
— Stratum lucidum-only in thick skin

— Stratum granulosum-contains keratin &
(melanin in people of African decent)

— Stratum sSpiNOSUM-contains melanin & keratinocytes
— Stratum basal (germinativum)-contain melanocytes-melanin

 Dermis
- Papillary layer-areolar CT

deep

v



superficial

ermis

— Papillary layer- areolar CT

* Eccrine sweat glands-watery secretions

» Sebaceous glands- oily secertions

» Meissners corpuscle-sensory receptors for soft touch
— Reticular layer- dense irregular CT

» Apocrine sweat glands- smelly secretions

 Hypodermis

deep

4

— Adipose CT

— Pacinian corpuscles-sensory receptors for deep
pressure



Epidermis

Fore of sweat gland duct

Tactile corpuscle

Sebaceous gland

Arrector pill muscle

Hair follicke

Dermis <

Lamellated corpuscle

Sweat gland

-“=.ﬂ|ner1.r
= Vein

} Cutaneous plexus

Adipose CT

Fig
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Burns to the skin

classification

damage Affected organs Appearance and
sensation

1st degree Superficial cells of Hair follicles & Inflamed, tender
burn the epidermis are glands unaffected

killed. Dermis cells

are injured-papillary

layer
2"d degree Injury to dermis- Hair follicles & Blister, pain
burn reticular layer glands may be

affected

3'd degree All dermal cells are | Sensory nerves, Charred, less
burn Killed. Injury to the accessory structure, | pain than 1st and

hypodermis

blood vessels
destroyed

2nd




Redness First-degree burn

adam.com




Blistering (erosions and Second-degree burn
ulcerations can also occur)

adam.com




Charred tissues Third-degree burn




|:Y|Aging & the Integ

umentary system

Changes that occur

Result

Epidermis thins-less
germinative cell activity

More prone to injury/infection

Decreased # of Langerhans
cells

Reduced immune function

Decreased melanocyte
activity

More sensitivity to
sun/sunburn

Reduced Vitamin. D synthesis

Muscle/bone weakness

Decreased dermal blood
supply & sweat/oil gland
activity

Reduced ability to regulate
temperature, dryer skin

Hair follicles function
decreases

Thinner hairs, grey/white
hairs, balding

Dermis thins, elastic fiber
network shrinks

Weaker sagging wrinkled skin

Skin repairs slowly

Recurring infections




 Photos of models
e http://www.rwc.uc.edu/ap/aphome.htm



http://www.rwc.uc.edu/ap/aphome.htm
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Epidermis

Fore of sweat gland duct

Tactile corpuscle

Sebaceous gland

Arrector pill muscle

Hair follicke

Dermis <

Lamellated corpuscle

Sweat gland

-“=.ﬂ|ner1.r
= Vein

} Cutaneous plexus

Adipose CT

Fig
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Exposed shaft
of hair

Hair shaft Sebaceous
gland
Boundary-- - - - - - - _ _
between hair
shaft and
hair root
Arrector
pili muscle
Hair
root
Connective
tissue sheath
Hair bulb
Fig
4.9 Hair papilla

{a) Diagrammatic view of hair follicle
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