Integumentary System

Introduction to the Integumentary System

The integumentary system comprises the skin, hair, nails, and associated glands. It serves as a protective
barrier for the body and plays a crucial role in homeostasis, sensation, and thermoregulation.
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Tips for Understanding

e Remember the three main layers of the skin: epidermis, dermis, and hypodermis.
e Connect functions of skin components (like glands and hair) to their protective roles.
e Use comparisons to familiar structures in NYC to make concepts relatable.

The Three Main Layers of the Skin

1. Epidermis: The outermost layer of skin composed of stratified squamous epithelium. It provides a
protective barrier and is responsible for the skin's waterproof nature.

2. Dermis: The middle layer, containing connective tissue, blood vessels, and nerves. It provides strength
and elasticity to the skin.

3. Hypodermis: The deepest layer, consisting of adipose tissue that insulates the body and provides
cushioning.




The Five Layers of the Epidermis

Layer Cells and Structures Functions
Stratum Dead keratinized cells Provides a protective barrier against
Corneum pathogens and water loss.
Stratum Thin, transparent layer (only in thick Provides additional cushioning.
Lucidum skin)
Stratum Cells with keratohyalin granules Contributes to waterproofing the skin.
Granulosum
Stratum Keratinocytes and Langerhans cells Provides strength and flexibility.
Spinosum (immune response)
Stratum Basale  Basal cells (stem cells) and Responsible for the generation of new

melanocytes (pigmentation) skin cells.
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Hair and Nails: Parts and Functions
Hair

e Structure of Hair:
o Hair Shaft: Visible part composed of dead keratinized
cells.
o Hair Root: Portion below the surface, embedded in
the hair follicle.
o Hair Follicle: Sheath surrounding the root; where hair

epidermis <
is produced. i
o Hair Bulb: Contains the hair matrix for new hair
production.
o Arrector Pili Muscle: Causes hair to stand up in dermis

response to cold or stimuli.

o Sebaceous Glands: Secrete sebum for hair and skin  giand ——
lubrication. i

e Functions of Hair: {

o Protection: Shields against UV rays and foreign
particles.

o Sensation: Enhances touch sensitivity.

o Thermoregulation: Helps retain heat through goosebumps.
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Nails
e Structure of Nails: i
o Nail Plate: Hard, visible part made of keratinized il plate
cells. —P: Lateral nail fold Proximal
o Nail Bed: Skin beneath the nail plate, supplying _ /7‘\— Lunia e T
COIOr and nUtrientS' T P pl\IJ:litla Lunula ‘ F‘tl::nii n\!l?ﬁ}x
Nail Root: Base of the nail hidden under the skin. Prosimal | Edgeofnaw L J / /
Cuticle: Protects the area between the skin and gt ‘ N
nail. | !
Lunula: The white crescent at the base of the nail.
Nail Matrix: Tissue under the root responsible for
nail growth.
e Functions of Nails:
o Protection: Safeguards fingertips from injury.
o Tool Use: Aids in picking up objects and LN e
scratching.
o Sensory Function: Enhances tactile sensitivity.
Comparison to NYC
. Hair Follicles as Underground Tunnels: Each hair follicle acts like a subway station, with the hair root like a subway car moving underground.
. Arrector Pili as Emergency Response Team: Similar to NYC’s emergency systems, the arrector pili muscles contract to trap heat.

. Nails as Protective Shields: Like skyscrapers in NYC, nails protect sensitive fingertip areas while enabling precise tasks.



Review Questions

1.

Which of the following is the outermost layer of the skin?
o a) Hypodermis
o b) Dermis
o c¢) Epidermis
o d) Stratum Lucidum
What is the function of the sebaceous glands?
o a) To produce sweat
o b) To secrete oil to lubricate hair and skin
o ¢) To stimulate hair growth
o d) To provide pigmentation
Which layer of the epidermis is responsible for the production of new skin cells?
o a) Stratum Corneum
o b) Stratum Granulosum
o ¢) Stratum Basale
o d) Stratum Lucidum
The arrector pili muscles are responsible for which of the following?
o a) Stimulating hair growth
o b) Causing hair to stand up
o c¢) Regulating skin temperature
o d)Producing sebum
What is the function of the stratum corneum?
o a) lt acts as a sensory receptor.
o b) It creates a waterproof barrier.
o ¢) It produces new keratinocytes.
o d) ltis responsible for pigmentation.
Which of the following structures is involved in hair growth?
o a) Hair bulb
o b) Arrector pili
o c¢) Sebaceous gland
o d) Hair shaft
Where are sweat glands located?
o a)Hypodermis
o b) Epidermis
o c¢)Dermis
o d) Stratum Basale
Nails are primarily made of which protein?
a) Collagen
b) Elastin
c) Keratin
d) Melanin
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