
Chapter 5: Integumentary System
1. 
Functions: 

·  Protection

·  Excretion  (sweat) 
·  Sensation

·  Body temperature regulation

2. 
Structure: is composed of two regions.

·  Epidermis --- epithelial tissue.

·  Dermis --- connective tissue.

    

Both together is called cutaneous.

·  Hypodermis --- connective tissue (adipose), is also called subcutaneous
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In the epidermis:

· Stratum corneum --- is the outermost layer and consists of 15-30 stratified squamous dead cells. Shingle-like dead cells. These cells are also called keratinocytes. 
· Stratum lucidium --- is a very thin band of the flattened dead cells. Occurs only in thick skin

· Stratum granulosum --- is a thin layer that contains lipids and granules.

· Stratum spinosum --- activates immune system when bacterial cells enter body. 
· Stratum germinativum --- is a single row of cells.  The cells are constantly undergoing cell division (mitosis) to produce new cells.  It takes 15-30 days for a cell to move from the stratum germinativum to the stratum corneum.  The layer also contains pigment cells called melanocytes.


Cells in the epidermis:

Keratinocytes --- are most epidermis cells, which produce fibrous proteins (keratin) which is essential for protection. Responsible for structural strength of stratum corneum. 
Melanocytes --- are spider-like black cells that produce the brown-to-black pigment called 


melanin.  The melanocytes are located in the stratum germinativum.
Langerhans' cells --- activate immune system in the stratum spinosum.

Merkel cells --- are in the conjunction with sensory nerve ending in the stratum germinativum.

In the dermis:

Papillary layer --- contains pain and touch receptors, blood vessels. Determines finger print. 
Reticular layer --- is 80% of the dermis.  It contains blood vessels, sweat glands, sebaceous glands, and pressure receptors.
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3. 
Skin color: 

a. Melanin - is produced by melanocytes in the stratum germinativum  which makes  skin color. Brown, yellow-brown, or black pigment. It likes sunscreen for protection against sunlight.  When expose to UV radiation, epidermis cells in the stratum spinosum & stratum germinativum can synthesize vitamin D, which promotes the absorption of calcium. Malignant  
b. Carotene --- is an orange-yellow pigment in the stratum corneum and dermis.  Its color is the most obvious in the palms & soles.  Carotene can convert to vitamin A, which synthesizes the photoreceptors in the eye.

c. Hemoglobin --- Red coloring from blood cells in dermis capillaries; Oxygen content determines the extent of red coloring.

4.  
Appendages of the skin: 

a. 
Hair follicle --- Hair originates in complex organs called hair follicle.  It produces hair that 



protects the skull and provides delicate touch sensation on the body surface. The hair follicle is made up of epithelial tissue and connective tissue. 

b.  
Hair root and hair shaft include: 

· Medulla (central axis of hair) Cortex (forms bulk of hair) Cuticle (single layer forms hair surface)
· Structure of Hair Follicle:


-  
Hair papilla --- connective tissue containing nerves and blood vessels.

 


-  
Hair matrix --- epithelia, which produce the daughter cells by mitosis.




-  
Internal root sheath.-  
External root sheath both epithelial tissue



-  
Connective tissue root         - Arrector pili muscle
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c.  
Glands: 

· Sebaceous gland – found everywhere on the body except palm and soles.  Some 

sebaceous glands attach to hair follicle and share a duct; but some sebaceous glands 

communicate directly with the epidermis.  




Secretion:  waxy, oily (sebum).  The function of sebum: protects the skin against 



dehydration.
· Apocrine sweat glands --- attach to hair follicle, coiled tubular glands that produce a 

milky sweat that is broken down by bacteria, causing an unpleasent odor.  Found in the axilla & skin surrounding genitals.  Mammary gland is also an apocrine one.
· Merocrine (eccrine) sweat glands --- are found all over the body and have duct that 

open directly onto the body surface.  Secretion: watery sweat.


Functions of sweating:




-   
Reducing the body temperature.




-   
Excreting the water, salt, and waste products.




-  
Providing protection from environmental hazard by directly harmful chemicals
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5. 
Burns
· Tissue damage and cell death caused by heat, electricity, UV radiation, or chemicals.
· Associated dangers

· Dehydration
· Electrolyte imbalance
· Circulatory shock


Severity of Burns
· First-degree burns

· Only epidermis is damaged

· Skin is red and swollen

· Second degree burns

· Epidermis and upper dermis are damaged

· Skin is red with blisters

· Third-degree burns

· Destroys entire skin layer.  Burn is gray-white or black
· Burns are considered critical if:

·  Over 25% of body has second degree burns

·  Over 10% of the body has third degree burns

·  There are third degree burns of the face, hands, or feet
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