Integumentary System

Skin, Hair, Nails and Glands
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Layers of the Skin

—— Epidermis: Contains cells that
produce pigment and protect
immune system

Dermis: Contains nerve endings,
oil and sweat glands, and
hair follicles

Subcutaneous Tissue: Made up
of fat, connective tissue, and
larger blood vessels

verywell



Epidermis: The First Layer of
the Skin
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Cells are dead;

represented only by flat
Stratum —— — membranous sacs filled
comeum with keratin. Glyocolipids

in extracellular space.

lipids) and keratohyaline

Cells contain thick bundies
— of intermediate filaments
made of pre-keralin.
Stratum
spinosum
Cells are actively mitotic
slem cells: some newly
— formed cells bacome
part of the more
superficial layers.
Stratum
- Dermis
Demis ———
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Factors Affecting Skin Coloration

Melanin — brown pigment
Carotene — yellow pigment

Haemoglobin — reddish color




Langerhan’s cells / Dendritic cells
of the Skin
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Epidermal Layers and Keratinization
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Epidermal Layers and Keratinization
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Superficial

Intercellular
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~ releases lipids

Protein envelope

Keratohyalin
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Lipid-filled
lamellar body
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1. Stratum basale < - Desmosome

Cells divide by mitosis [
and some of the newly .
formed cells become Hemidesmosome

the cells of the more Basement 5-72
superficial strata. Deep membrane

Nucleus




Epidermal Layers and Keratinization
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Superficial

Intercellular
- lipids

Keratin

_ Lamellar body
releases lipids

Protein envelope

Keratohyalin

granules
Lipid-filled
lamellar body
2. Stratum spinosum
Keratin fibers and
lamellar bodies Keratin fiber
accumulate.
1. Stratum basale _~— Desmosome
Cells divide by mitosis
and some of the newly Nucleus
formed cells become Hemidesmosome
the cells of the more Basement 5-72
superficial strata. membrane



Epidermal Layers and Keratinization
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Keratohyalin and a hard -
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Epidermal Layers and Keratinization
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Superficial

Intercellular
- lipids

Keratin

_ Lamellar body

4. Stratum lucidum releases lipids

Dead cells containing
dispersed keratohyalin.

3. Stratum granulosum
Keratohyalin and a hard -

Protein envelope

Keratohyalin

protein envelope form; granules
lamellar bodies release Lipid-filled
lipids; cells die. lamellar body

2. Stratum spinosum
Keratin fibers and 4
lamellar bodies e b
accumulate.

1. Stratum basale Desmosome
Cells divide by mitosis
and some of the newly . Nucleus
formed cells become Hemidesmosome
the cells of the more Basement 5-72
superficial strata. membrane



Epidermal Layers and Keratinization
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Superficial

5. Stratum corneum
Dead cells with a hard
protein envelope; the
cells contain keratin
and are surrounded
by lipids.

4. Stratum lucidum
Dead cells containing
dispersed keratohyalin.

3. Stratum granulosum
Keratohyalin and a hard -
protein envelope form;
lamellar bodies release _
lipids; cells die.

2. Stratum spinosum

Keratin fibers and 1

lamellar bodies
accumulate.

1. Stratum basale
Cells divide by mitosis
and some of the newly .
formed cells become
the cells of the more
superficial strata.
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How do we synthesize vitamin D¢



Sunlight 1. Vitamin D enters the body from

the diet or the synthesis in the skin.

(Vitamin D,) itamin D i
) W Vitamin Din | (vitamin D, or Ds)

I

food
- Liver
4. Active vitamin D also g> | 2. Vitamin D must be chemically
NICTAanon Bone HI=dLaomm (calcidiol) | modified first by the liver and then
which releases calcium and

the kidneys, calcium retention

phosphorus into the blood; at ‘ ’ L e Kneya o RECTon:
Kidneys
is stimulated reducing the

(calcitriol)

amount lost in the urine. 3. Active vitamin D will

increase the absorption of
calcium and phosphorus in
the intestines.

] Active vitamin D [

Intestine

|
‘ Vs | Kidneys ‘ ’
/ |\ l

Calcium and cald .
phosphorus alcium retention

released ﬂ Increased absorption of
5 Norial lovels of calcium and phosphorus

blood calcium and Normal blood j
phosphorus support calcium and <:

mineralization of the : -
bones. Mineralization phosphorus




Dermis: The Second Layer of
the Skin



Epidermis —

Papillary -
layer

Dermis —
Reticular ~
layer
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Subcutaneous —
layer

(hypodermis)

Hair follicle

connective lissue nerve fiber

Hair shaft

Sweat pore

Dermal papilla

Arrector pili muscle
Sebaceous (oil) gland
Sweal gland duct

Merocrine sweat gland

Vein
Artery

Adipose connective tissue
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Sweat gland
pores

Hair shaft
Sweat gland

duct Stratum corneum

Stratum basale

Basement
membrane

Sweat gland pore

Epidermis —

Dermal papilla
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‘ 8 E Tactile (Meissner’
Dermis ——{ ) o S Mo corpuscle

| | 5 : Sebaceous gland
Arrector pili muscle
Lamellated
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Merocrine
sweat gland
Hair bulge

Sub-
cutaneous
layer

Hair follicle
Adipose tissue
Blood vessels

Nerve cell process
Muscle layer

(a)
Fig6.1a
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transmitting the sensations of fine,
discriminative touch and vibration

sensory receptors for vibration and
deep pressure and are essential for

15

proprioception
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Thermoreqgulation

HOT

% Heat loss by

Sweat glands
evaporation

become active |4’/ AN

-~ Muscle
s relaxed.

Hairs lie on
- the surface

' dilating

Sweat reaches the skin, and converted
from a liquid to a vapor

COLD

Sweating — Hair shaft

is reduced

Muscles

causes
the hairs
to stand

Blood
= ' vessel
| constricting

Thickening of the fat layer. This is a long-term
response to the cold environment



The Hair
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FIGURE 6-6 A hair follicle.

Connective tissue
root sheath

External root sheath

Internal root sheath

Connective
tissue papilla

Stratum basale cells

Hair Cycle

Medulla

Old club hair
~_ . Epidermis  ~

.\ l~._ . . ;

® Anagen (early)
(Growing phase, 6-8 years)
Stem cells multiply and follicle grows deeper into
dermis; hair matrix cells multiply and keratinize,
causing hair to grow upward; old club hair may
persist temporarily alongside newly growing hair.

Anagen (mature)

Har  The hair shaft is formed of three layers:
*The medulla — the deepest layer of the hair shaft, only seen in
large and thick hairs.

*The cortex — the middle layer of the hair shaft which provides
the strength, color and texture of a hair fiber.

*The cuticle — the outer layer of the hair shaft is thin and
colorless.

Club

@ Catagen
(Degenerative phase, 2-3
weeks)
Hair growth ceases; hair bulb
keratinizes and forms club
hair; lower follicle
degenerates.

~ Club hair
(detached
from matrix)

Degeneratioﬁf R
- of lower follicle -
— Dermal papilla -

“ N

@Telogen
(Resting phase, 1-3 months)
Dermal papilla has ascended
to level of bulge; club hair falls
out, usually in telogen or
next anagen.
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Follicles may produce either 'lanugo’ (fetal hair), 'vellus' or
'terminal' hairs. Eyelashes, eyebrows, scalp hair and pubic hair are all
terminal hairs while vellus hair cover the rest of the body and is
associated with 'goose-pimples' due to erector pili units.

Vellus hairs
(transparent)

Terminal hair
(darker / pigmented

‘ﬂ) Si‘BCs of_
‘Babies




Hair Color

* Due to pigment granules in the cells of the cortex
1. Brown or black hair — rich in eumelanin

2. Red hair — small amount ot eumelanin but high concentration of
pheomelanin

3. Blond hair — intermediate amount of pheomelanin and very little
eumelanin

4. Gray and white hair — scarcity of melanin in the cortex and the
presence of air in the medulla



The Nails



Free edge

Nail body

Nail groove
ail fold Nail plate — hard part of the nails

L Free edge — overhangs the finger tip

EponychhE , Nail body — visible attached part of the nail

(cuticle) : Nail root — extends proximally under overlying skin
Nail fold — surrounding skin rising a bit above the nail
Nail groove — separate nail fold from nail plate

L Nail bed — skin underlying the nail plate

Nalllplate

Nail matrix — growth zone of thickened stratum basale at

|F i | i
ree  Nail Eponychium the proximal end of nail

edge body  (cuticle)
Lunula — an opaque white crescent at the proximal end of
nail

Eponychium (cuticle) — narrow zone of dead skin

Nail bed Nail matrix
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Lumen Secretory Myoepithelial Luymen

gells geocre ory cells
Gland Halr follicle

(c) Sebaceous gland

(a) Apocrme gland .
© The McGraw-Hill Companies, Inc./Joe DeGrandis, photographer (b) Merocrlne gland

Cutaneous Glands



Sweat glands (Sudoriferous)

* Kinds of Sweat glands

1. Merocrine (Eccrine)
2. Apocrine
Brombhidrosis — disagreeable body odor

Sweat — protein-free filtrate of the blood plasma contains potassium 1ons, urea, lactic acid,

ammonia, and some sodium chloride ; drugs
- creates the acid mantle (pH of 4-6)

Insensible perspiration — 500 ml per day
Diaphoresis — sweating with wetness of the skin



Other glands

* Sebaceous glands
produces sebum
flask shaped with short ducts opening into hair follicle
holocrine gland
* Ceruminous glands
found only 1n external ear canal
produces cerumen

keeps eardrum pliable, waterproofs the canal, kills bacteria



Additional Information



First-degree Second-degree Third-degree

1. Dermis 2. Epidermis 3. Subcutaneous tissue






Burns

— first-degree burns — partial thickness burn - involve only the
epidermis
* redness, slight edema, and pain
 heal in a few days
e most sunburns

— second-degree burns — partial thickness burn - involve the
epidermis and part of the dermis

* leaves part of the dermis intact

* red, tan, or white

» two weeks to several months to heal and may leave scars
* blistered and very painful

— third-degree burn — full thickness burn — the epidermis and
all of the dermis, and often some deeper tissues (muscles or
bones) are destroyed

« often require skin grafts
 needs fluid replacement and infection control

6-66
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Splinter



Epidermis Plugged follicle Mild inflammation Marked inflammation

Sebaceous

Accumulation of shed Bacteria proliferate
keratin and sebum



Blister

Blister Fluid Friction,
(Serum) .
or hydrostatic
Epidermis pressure causes
accumulation
of fluid (serum)
Derma which results
in a blister
Fat
Muscle

Skin with blister



