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Integumentary System
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Embryology of the skin



Fetal dermis
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General Functions of the Integumentary 
System
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Skin performs the following functions:

• Protection : an anatomical barrier from pathogens and damage between the internal and external 
environment in bodily defense; Langerhans cells in the skin are part of the adaptive immune system.

• Sensation : contains a variety of nerve endings that react to heat and cold, touch, pressure, vibration, and 
tissue injury; see somatosensory system and haptics.

• Heat regulation : the skin contains a blood supply far greater than its requirements which allows precise 
control of energy loss by radiation, convection and conduction. Dilated blood vessels increase perfusion and heatloss, 
while constricted vessels greatly reduce cutaneous blood flow and conserve heat.

• Control of evaporation : the skin provides a relatively dry and semi-impermeable barrier to fluid loss.Loss of 
this function contributes to the massive fluid loss in burns.

• Aesthetics and communication : others see our skin and can assess our mood, physical state and 
attractiveness.

• Storage and synthesis : acts as a storage center for lipids and water, as well as a means of synthesis of 
vitamin D by action of UV on certain parts of the skin.
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Basic Skin Structure
• The skin has 2 main layers:

1. Epidermis
– The superficial, avascular (epi means “above” 

and dermis means “skin”) 
– stratified squamous epithelium of the skin .
– consisting of 4-5 layers of epithelial cells resting 

upon a basement membrane.

2.  Dermis
– The deep, vascular consisting of fibrous 

connective tissue.  
– Contains multiple blood vessels, and the 

accessory appendages.
- Accessory structures

- include hair, nails, and many multicellular exocrine glands.



DERMIS

EPIDERMIS



Identify the epidermis and the dermis! 
Which is made of connective tissue?  What 

type?



Histology
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Skin Types
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Note: this slide is at a higher mag. than the thick skin slide on 
the previous page



Skin Types
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Thick skin on
• the palms of the hands,
• the fingertips,
• soles of the feet may be covered by many layers 
of keratinized cells that have cornified.

Thick skin does not have hair, smooth muscles, 
No sebaceous glands.





•

SUBLAYERS OF THE EPIDERMIS

Mnemonics that are good for remembering the layers of the skin (using "stratum basale" instead of "stratum 
germinativum"):
"Can Long Get Some Burgers" (from superficial to deep) 
"Cher Likes Getting Skin Botoxed" (from superficial to deep)
"Before Signing, Get Legal Counsel" (from deep to superficial)
"Bare Skin Grows Like Corn" (from deep to superficial)
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The stratum lucidum  is found is 
only in thick skin.
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Figure 5.2a

Dermis
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Most superficial layer; 20–30 layers of dead
cells represented only by flat membranous
sacs filled with keratin. Glycolipids in
extracellular space.
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Three to five layers of flattened cells,
organelles deteriorating; cytoplasm full of
lamellated granules (release lipids) and
keratohyaline granules.
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Several layers of keratinocytes unified by
desmosomes. Cells contain thick bundles of
intermediate filaments made of pre-keratin.
�	
�	��� �����

Deepest epidermal layer; one row of actively
mitotic stem cells; some newly formed cells
become part of the more superficial layers.
See occasional melanocytes and epidermal
dendritic cells.
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Notice the 4 layers of thin skin in both the cartoon 
and the photomicrograph.



Stratum Basale
• Deepest epidermal layer.  
• Firmly attached to the underlying dermis.
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• Basal cells, which are stem cells, divide in this region 
to replenish the more superficial layers.

• – Melanocytes are pigment-producing cells found in 
this layer that secrete the pigment melanin into ot her 
cells.

• – Merkel cells are sensory cells found in this layer in 
areas where there is no hair.
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Stratum Spinosum
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Do you see the spines?

Tonofibrils 





Stratum Granulosum
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Stratum Lucidum • 3-5 layers of flat, dead keratinocytes.
• Appears clear in the light microscope because it 

lacks  nuclei and organelles which typically stain 
well.

• is only found in the thick skin of the palms and 
soles.

• – The cells in this layer are very similar to those 
in the superficial layers of the granulosum, 
however they do not stain well. 

• – 1.  Present only in thick areas (palms, feet)
• – 2. Contain clear substance called eleidin
• – 3. Eleidin eventually changes into keratin at 

surface





Stratum Corneum

• Protects against mechanical abrasion – cells can absorb impacts 
and simply flake off if necessary.  

• Prevents pathogen entry.  
• Prevents desiccation (drying out).
• A.k.a. the cornified layer.
• The process by which cells in the stratum basale divide and then 

advance upward 
• Keratinized is the term for an epithelium containing a
• large amount of keratin.
• The relatively dry covering that results is unsuitable of 

microorganism growth.
• Keratinization occurs everywhere on the surface of the skin 

except the anterior surface of the eyes.
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becoming more and 
more keratinized and 
less and less alive as 
they go is known as 
cornification.



The Epidermis
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Keratinocytes
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Almost all of the epidermal cells in this slide are keratinocytes

Keratinocytes are renewed every 28 days and die off
in the form of scaly cells containing keratin .





Fitzpatrick skin type
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• New cells are continuously made in the deepest layer pushing 
the older cells up.

• As the keratinocytes move farther from the deepest layer, they 
make the keratin that eventually dominates their cell contents.
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•The primary function of keratinocytes is the formation of a barrier against:
• environmental damage such as pathogens (bacteria, f ungi, parasites, viruses)
• heat, 
• UV
• radiation and water loss.

Once pathogens start to invade the upper layers of the epidermis, keratinocytes can react with the production of 
proinflammatory mediators and in particular chemokines such as

•CXCL10,
•CCL2 which attract leukocytes to the site of pathogen invasion





Melanocytes
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• Melanocytes are more numerous in the forehead, nipp les, and 
genital  regions.

Arrows indicate 2 melanocytes.



Melanocytes
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LANGHERANS CELLS or
Epidermal Dendritic
Cells
A star-shaped wandering macrophage derived from the

bone marrow which infiltrate the
epidermal layers and serve the immune functions of 
phagocytosis and antigen-presentation.





The cells of the epidermis

keratlnocytes -"":::II

pigmented basal oells -......IJi

melanocytes



Merkel cells .
An exteroreceptor located in the stratum germinativum of the epidermis;•

•a small receptor resembling a spiky hemisphere which communicates with the disk-like sensory 
terminal of a neuron;

•the combined structure is termed a Merkel or tactile disc; they are receptors for light or 
discriminative touch

•



Identify the 2 layers indicated by the 
arrows



• Due to 3 pigments:  
1. Melanin
2. Carotene
3. Hemoglobin

• Of these, only melanin is made in the skin.

Skin Color
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• A. Melanin - pigment made in melanocytes
• 1. in basale and spinosum layers of epidermis
• 2. melanoblasts -> melanocytes in stratum basale
• 3. darkness due to melanin quantity (not cell #)
• 4. albinism - inability to produce melanin
• 5. vitligo - patchy loss of melanocytes
• 6. freckles - patchy concentration of melanocytes
• 7. UV light causes: tyrosine --> melanin production

• B. Carotene
• 1. in stratum corneum and fatty areas of dermis
• 2. melanin + carotene = yellowish color

• C. Other Colors
• 1. pink (Caucasian) - lack of pigment, capillaries
• 2. blue (cyanosis) - lack of oxygen in blood
• 3. yellow (jaundice) - liver disorder, protein release



• Carotene
– Yellow to orange pigment found in plant products such as carrots.
– When large amounts are eaten, it can be deposited in the stratum corneum of thick skin.

• Hemoglobin
– Pigmented protein that transports oxygen within the blood.
– In Caucasians, the fair skin allows the crimson color of oxygenated blood to make the 

skin have a somewhat pinkish hue.



CAROTENE SKIN COLOR









Dermis
• Strong, flexible fibrous connective tissue.
• Divided into papillary dermis and reticular 

dermis.
• Papillary dermis is the upper 1/5 of the 

dermis and consists of loose (areolar) 
CT.
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– Heavily invested with blood vessels – they 
constrict in cold weather and dilate in warm 
weather.   Why?

– Also contains multiple sensory receptors. 





Dermis

• Reticular dermis is lower 4/5 and 
consists of dense irregular connective 
tissue.
– The prominent, horizontally running 

collagenous fibers give the skin 
strength and resiliency.

– Elastin gives the skin the ability to 
stretch and recoil.

• The majority of the appendages of the skin 
are contained within the dermis.

Red arrow indicates the papillary dermis and 
blue arrow indicates the reticular dermis



Both the papillary and the reticular layers haveabundant ����	���"� �
�, responsible for the
elasticity and flexibility of the skin.

•With aging the collagen fibers thicken and crosslink and the elastic fibers lose much of their elasticity, causing 
increased wrinkling of the skin.

• The process of ����
���	���#
��!�����is increased in cigarette smokers and in people with excessive
ultraviolet light exposure.ultraviolet light exposure.

Sun exposure is a major factor in age-related damage to skin.

•The dermis of the face is the site of insertion of the ��������
"�"�������$�
����
�.


































































































































