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Chapter 5: Integumentary System
= Conslsts of the skin and acoessory structures
= Fanctsong:
o Helps maintain body temperature
o Comaerts Bactive vikamin D o acthee form
o Provides sensory infosmation
o Helps maintain homeodtads
5.1 Strctuee of the Skin
- Two major e
o Epidermis - superficial layer
»  Kevatimired, stracifed squamous epithelum
B dvacular
&  Fowr types of cells:
*  Kerafinooyies
= Molanocyies e A T e
= Intracpidenmal macrophages (Langerhans cell] s T
s Tactile epithelial cells [Merkel Celf] — !
= 4 to S layers (thin/thick) :
*  Stratum Corneum
o desd 131 kerapnocytes
*  Stratum Lucidum {onby In thick skin]
o only in fingertips, palms, soles
o dead keratinocytes
& SErtum Granukdum
o flattened keratimocytes
o ool contain keratolryalin and meiis
Eranudes
& Spratum Spinosiam
o Many sided keratinocoytes
o Containg projections of melanocybes and indracpidesmal
marophages
= Stratum Basale
o Dewpest layer
o Single row of cubosdalfcolumnar keratinocytes
o Melanocytes and tactile epithefial cells
o [hermia — lepes dedp to epidermis
= Composed of conmective tssue (Collapen and elastc bers)
* Ted roghonsg:
&  Papillsry - superficial partion
o Arcolar coninecthee Hes e
o Thin eollagen and Sne elistic Bbers
o Derenal ridges with blood capillarkes, corpuscles of touch, and
frewe nerve endings
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Anatomy L Integumentary System
Answer Key
Write troe if the statement is true or false if the statement iz false.

True___ 1 The skin iz the body's largest organ

— True___ 2 Subcutoneous tissue lies underneath the dermis

— False__ 3. The epidermis has lots of blood vessels.

— True__ 4 Melanscytes ore lecated in the bettom layer of the epidermis.
—False___ 5 The epidermis containg the hair follicles

—True_ &, If a sebacesus gland becomes plugged and infected, it develops infa a pimple

True____ 7. The subcutaneous tissue containg about 90 percent of the body's fat

False_B. The evaporation of sweat helps increase the temperature of the skin surface
False____ 9. The shin makes vitamin A through exposure to UV radiation

True 10, UY rodiation excites DMNA molecules in skin celis.

Functions of Skin: Skin and Homeastasis

The skin has multiple roles in homeostesis, including pretection, contrel of body
temperature, sensory recephion, water balance, synthesis of witamins and hormones, and
abgorption of materials. The skin's main functions are to serve as a barrier 1o the entry of
microbes and viruses, and to prevent water and extrocellulor fhuid logs, Acidic secretions
fram skin glands also step the grewth of fungi en the skin. Melanscytes form o second
barrier: protection from the damaging effects of UV rodiation. When a microbe gets infa
the skin {or when the skin is cut) an immune $ystem reaction oocurs

Heat and cold receptors ore located in the skin, When the body temperafure rises, the
hypothalamus sends a nerve s:gml to the swm'r-prpdu:mg skin glunds_ cauging them to
releate sweat onto the shin surface. The evaporation of sweat helps reduce the
temperature of the shin surface which coals the bedy, The hypothalamus also couses
dilation of the blood vessels of the skin, allowing more blaed to flow into those oreas,
causging heat to be released from the skin surfoce. When body temperature falls, the
sweat glands constrict ond $weat production decreases If the body temperature
cortinues o fall, the body will $tart to generate heat by raising the body's metabolic rate
and by causing the muscles to shiver,

Transcript Worksheet The Integumentary System 1. Label the diagram in the spaces provided. A. M. B.LC.K.]J.D.I. E. H. G. F. A. G. B. H. C. L.
D. J. E. K. F. L. 2. Describe the types of glands in the skin. 3. What are the seven functions of the skin? 4. Name three substances found in perspiration. 5. What are
the three abnormal colors used to describe the skin and what might be the cause of each type? 6. Describe six eruptions that occur in the skin and one cause of each type. 7. What happens in the skin when blood vessels dilate, and how does this regulate temperature? 8. What happens when blood vessels in the skin constrict, and how does this
regulate temperature? 9. Describe eight diseases of the skin including the cause and treatment for each disease. 10. Define the parts of a hair and the purpose of hair. 11. Describe what nails are made of and what may happen if the nailbed is damaged. Worksheet The Integumentary System Answer Key Label the diagram in the spaces provided. A.
Hair Shaft M. Sweat Pore B. Epidermis L. Nerve C. Dermis K. Hair follicle J. Sweat gland D. Subcutaneous I. Papilla of hair E. Sebaceous (0il) Gland H. Artery G. Vein F. Arrector pili muscle A. Hair Shaft G. Vein B.  Epidermis H. Artery C. Dermis

L. Papilla of hair D. Subcutaneous J. Sweat gland E. Sebaceous (o0il) Gland K. Hair follicle F. Arrector pili muscle L. Nerve M. . Sweat Pore 12. Describe the types of glands in the
skin. Sudoriferous gland- (Sweat gland)- coiled tubes that extend through the dermis and open on the surface of the skin at pores. Sebaceous gland ( Oil gland)- usually open into hair follicles; they produce sebum, an oil that keeps the skin and hair from becoming dry and brlttle 13. What are the seven functions of the skin? a. Protection-serves as a
barrier to the sun¢AAAs ultraviolet rays and the invasion of pathogens; also holds in moisture and prevents deep tissues from drying out. b. Sensory Perception- nerves in the skin help the body respond to pain pressure, temperature, and touch sensations. c. Body temperature regulation- blood vessels in the skin help the body retain or lose heat. d.
Storage- the skin as tissues for temporary storage of fat, gluces, water, vitamins, and salts. e. Absorption- certain substances can be absorbed through the skin but this is limited f. Excretion- the skin helps the body eliminate salt , waste, and excess water through perspiration g. Production- the skin produces vitamin D by combining ultraviolet rays
from the sun with skin compounds 14. Name three substances found in perspiration. Water, salts, and some body wastes 15. What are the three abnormal colors used to describe the skin, and what might be the cause of each type? Erythema- reddish color, can be caused by burns or a congestion of blood in the vessels Jaundice- yellowish color; can
indicate bile in the blood as a result of lover or gallbladder disease and disease that involves destruction of red blood cells Cyanosis- bluish color of the skin caused by insufficient oxygen; can be associated with heart, lungs, or circulatory diseases 16. Describe six eruptions that occur in the skin and one cause of each type. a. Macules (macular rash)-
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Wikipedia, InformedHealth.orgA and EncyclopA!Adia Britannica, Inc. Integumentary System definition The integumentary system is a system comprised of organs that are the outermost protective covering of the animal body, the skin, and its various derivatives. The integumentary system protects against many threats such as infection, desiccation,
abrasion, chemical assault, and radiation damage. In humans, the primary organ of the integumentary system is the skin. Along with skin, several other glands and different sensory units like somatosensory receptors and nociceptors are also a part of this organ system. Organs of the Integumentary System (structure and functions) The integumentary
system is composed of skin and its appendages, subcutaneous tissue, deep fascia, mucocutaneous junctions, andA breasts. Figure: Anatomy of the human skin. Image Source: Wikipedia. 1. Skin Skin is the largest organ in our body. It covers up to 2m2 of the body surface area and contains numerous glands and sensory units. The skin is continuous but
structurally different from the mucous membrane that lines the buccal cavity. Structure Structurally, the skin is a multicellular organ composed of two distinct layers of tissues; an outer epidermis developed from ectoderm, and (ii) an inner dermis derived from the mesoderm. The related abundance of the two layers differs according to the
environment. a. Epidermis The epidermis is a stratified epithelium and usually quite thin in comparison to the dermis. It is the outer layer of skin that has no blood vessels supply, and the cells in the squamous epithelium receive blood via diffusion. It is further distinguished into two regions¢AAA The outermost region of many layers of dead usually
flattened (squamous) cells forms a horny, resistant covering or stratum corneum on the skin surface. Its cells accumulate a horny protein, called keratin, gradually die Eventually wear out in the form of SCURF or dandruff. The most internal or basal region of the epidermis includes a row of living columnaries, the Malpighian layer, or the
germinativum stratum, which is separated from the underlying dermis by a porin membrane. Their clases actively divide and continually replace the worn cuts of the cornified layer. In addition, the epitiation also contains a few lulas as melanations that are responsible for pigmentation on the skin. As long as keratin is resistant and insolvent in the
water, the keratinized stratum corneum protects against mechanical lesions, fanching and bacterial attacks, and loss of body moisture. Melanin in the epidermis protects dermis and others internal against exposure to ultraviolet rays and their harmful effects. The epidermis is also responsible for the sum of vitamin D under the exposure of UV rays of
sunlight. Lulas de langerhans found in the epidermis are part of the skin's immunological system and protect against foreign Anthagens. Sensory and receptors in the epidermis are responsible for the sensation on the skin. B. Derm you dermis or Corium, which is the inner layer of the skin, it is comparatively thicker than the epidermis. It is composed
of fibrous connective tissue and containing many blood capillaries, lymphostic vessels, muscle fibers, nervous fibers, sense of meaning and eetical fibers that bring the skin back to its normal shape. Pigment or melanhania. Fat can accumulate as a reserve food in specialized cities, called addictions, in deeper parts of the dermis and subcuting tissue.
Different ¢ wranges such as sweat and sebamous lying ¢ graves are also present in the dermis. Functions The blood vessels present in the dermis provide the removal of nutrients residues of their cells, as well as the base of the epidermis. Dermis helps in It is measured that sweat ¢ fogs promote evaporation, resulting in excessive body heat. The
dermis also provides epidermis support and allows the basis for the centers. ¢. Hypodermia Hypodermis is the most internal and thickest layer of the skin, instead, the deepest subcuting tissue made of fat and connective tissue. This layer consists of cta squids such as fibroblasts, adipose squids, connective tissue, larger nerves and blood vessels and
macrons. The purpose of the hypodermis is to attach the skin to the underlying bones and mothers, in addition to providing the other layers of the skin with blood vessels and nerves. Hypodermis is composed of loose connective tissue and elastin protein. The thickness of this layer differs in different parts of our body and also significantly different in
men and women. It is thicker on the shoulders and abdam in men while in women, it is thicker in the hips and thighs. Functions Hypodermis contains a large amount of fat that acts as energy storage. The thick layer protects external agents and also acts as insulating, protecting against cold. This layer provides fixation between the epidermis and the
dermis to the internal body of the body. An appetite regulator called leptin also also synthesized by adipose squids in the hypodermis layer. Skin Anatomy and Physiology Video Animation 2. Skin Appears The skin is relatively simple, but its derivatives are numerous and complex. These derivatives are called skin aspects and are formed by derived
epidic squads. Image source: Wikimedia. one. Integral or epideal epideal © rms are formed by the Malpighian layer of the epidermis that appear in the epidermis, but often invades the dermis. They can be unicellular or multicellular, tubular or alveolar and simple, compound or branched. They are coated by cubidal squid .0o£A§Anuf .o£A§Anuf uo
azerutan aus s®Apa sadaemon of£As etnemlareg e ranuloc 0il©Atipe Of the common epidens found in humans and other moms are: i. The sweat ¢ fishes of the sweating for the sweating, or the sweat ¢ scands (sweat = sweat) are abundant in the skin of most moms. The Sudorian Blocks are of two types of secrecy, eccript, or apostic, ¢ graves. Ecrine
glarses open directly on the superphyte of the skin, while the apost -crinne blankets open in the associated hair folacles. Ecrine gland can be found almost anywhere in the human body, with the highest concentration found in the palms and soles. However, the apostrinal glans are found in the most restricted areas of the body, including armpit,
anogenital registration, the outer ear canal and the air. Structure they are rolled tubes sketched deeply embedded in the dermis, with their long ducts opening in the surface of the skin. The sweat ¢ scands consist of a secretary unit called gloss and a long duct that takes sweat to target superfan. These ¢ scands are incorporated into the dermis or
hypodermis, which are surrounded by adipose tissue. The secretory unit is surrounded by myoepithelial lulas that facilitate the excretion of sweat. The ciliary glarships in the shalls and banks of the paddbines are modified sweat swands. Function is an essential function of the sweat gloon is in the regulation of body temperature. The evaporation of
the aqueous transpiration also helps to cool and regulate body temperature in hot environments. In addition, a little downtime and some salts are eliminated dissolved in water in the sweat produced by these ¢ charges that help in the excretion. II Sebamous Glion The Sebamous Glass consists of secretary epithelial squads derived from the same
fabric as capillaries. These glarses secrete an antimicrobial oily substance, sebum, in the hair folons. The sebamous glarses are present in all parts body, except the palms of the hands and the soles of the feet. The number of these glands is higher in the scalp, face, armpits and groin. Structure most sebaceous glands sebaceousl DRAUG FO EHT ta
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nepo yeht .llec raludnalg erinne eht fos noititedegeded eht yb explag hcihw riah retemaid-eggral that .riah the detaicossa eht Fo Retemaid eht htw Ylesrevni Seirav dnalg eht Fo ezis ezis dna ,Selcillof riah ot dehcatta The characteristic mammastic ¢ scands of the moms, with composite tubular bloodletters that produce milk during the lactation period
to feed young people. These glars are present in all rudimentary and functional moms in men. In human beings, these glarses develop in puberty by the hormization of growth and estrogen hormone; However, in other primates, breast development usually occurs after pregnancy. Image source: Encyclopandia Britannica, Inc. Structure the ¢ mammal £
o ¢ structurally, structurally, in the shape of a gap, composed of glandular tissue, fibrous tissue, greasy tissue and blood supply. An adult female breast consists of about 20 wool of glandular fabric, where each wolf is composed of vans that radiate around the nipple. Each of these bullies is composed of a group of alvanos that end in small ducts, which
collectively form large excrete ducts called lactafers. These ducts, supported by the dense connective tissues, converge to the center of the breasts to form reservoirs (also called lactam breast) of milk. From each of these breasts, a duct that opens to the nipple arises. Function Function of the principle of the Momentic Grounds is to provide food to
the baby through breastfeeding. In addition to its main function of providing nutrients for children, breasts also social and sexual prominence. The breasts, and especially the nipples, are an erdgen zone. B. The hair and hair of the hair is characteristic of the moms. They can cover the whole body or may be reduced to sparkled patches or hair. The hair
is the cornified epidic products of the integument. All hair in the surface of the skin is periodically lost by the seedling and is replaced by new hair sets. Image Source: Blausen.com Staff (2014). ¢ & A € Gallery Mother © Tip by Blausen Medical 2014” Each hair originates from the bottom of a tubular invagination, or capillary follicle, of theepidermis
layer in the dermis. A set of squads called papilla or haircuts are present at the base of the fola. The hair is formed by the division of the wires of the wool and they are keratinized when the old squids are pushed up, far from their source of nutrition. The part of the hair above the skin is called the axis while the rest is called root. Normally, the hair
axis consists of three layers: an outer cuticle composed of overlapping microscal scales, the mother -dio ciontex containing squads and withered pigments and an inner medulla containing air spaces in larger hair. Functions The main hair functions seem to serve for the isolation of the body and how to be tantile sensable (eg vibrase in rabbits). Hair
also operates in the regulation of body temperature and facilitation of evaporation of the exudue. Hair and Hair Video Animation C. Human nails are equivalent to the claws, horns and animal hooves. Derivatives of the same squads as the epidermis and hair is themselves and harsh to protect the tips from the fingers. Image source:
informedhealth.org. Structuring nails of nails consists of epithelial and conjunctive tissue. The nail consists of the nail matrix that produces the nail plate and is mainly under the proximal nail wall and the nail bed epitiation, which ensures firm adhesion of the nail bed dermis. The root of the nail is incorporated into the skin and covered by the cuticle,
which forms the hemisfan stupid area called lunula. The nail plate is the exposed part that grew from the nail bed. Functions The main nail function is to protect the fingertips and the surrounding soft tissues against lesions. Nails also exert a counterpress that helps in precise movement and touch sensitivity. Structure and function of the animal nail
nail nail nailsFrom the development of the skin color intensional system (skin pigmentation) the skin color in humans is determined by different pigments such as melanin, carotene and hemoglobin. Among all pigments, melanin is the most crucial pigment for skin colorage and is formed only in the cytoplasm of melanin -forming melanhan. Melanin
exists in two forms; The Eumelanine that gives the color black and brown and pheomelanine, which gives red colon. In general, there are more melana. However, there is a high density of melana. Skin color variations between racial groups and possibly between individuals other than the same rations are a function of the rate and quantity of melanin
production by melana. Melana. These are dendratic or branched squids found in the epideal junction of the skin and mucous membranes. These diminish melanations reach the epidermis and become epidist melana. The melanations that remain in the dermis in the human being become gradually inactive. In the exhibition of the UV radiation of the
sun, the keraties are stimulated to release quantic products that, in turn, stimulate melana. The melanin produced in melanations is transferred to the keraties through an organela called melanosome, resulting in the melanin watery in the keratinats. The melanosome containing an enzyme containing copper called tyrosinase that catalyzes the sample
of tyrosine melanin. Melanin watery results in the darkening of the skin. After the sun exposures, it takes about ten days to the sample of melanin to the peak. Likewise, as the new skin is formed, epidic epidal squads move out to become the crane stratum, and the melanin grain contained inside They are transported transported and appear in the
stratum corneum not as granules any longer but as fine irregular pigmented particles. Hair Growth Hair is a component of the integumentary system and extends downward into the dermal layer where it sits in the hair follicle. Similar to the skin, hair forms by rapid division and differentiation of stem cells which form keratinocytes that migrate,
flatten, and die, forming keratinized cells. The final hair product that is exposed on the surface of the skin will be composed entirely of keratin. The growth of the hair follicle is cyclical. This cycle can be divided into three phases:A Aanagen(growth),A AcatagenA A(transition), andA AtelogenA A(rest). Anagengrowth is the active phase in which the hair
follicle takes on its onion-like shape and works to produce the hair fiber. About 85¢AAA90% of all scalp hairs are in anagen. The synthesis of the hair shaft and pigmentation only takes place in the anagen phase. The axial symmetry within the hair bulb decides the curvature of the final hair structure. By the end of anagen, the mitotic activity of the
matrix cells is reduced, and the follicle enters a highly controlled involuntary phase known as catagen. Catagen lasts approximately two weeks in humans, and during this phase, the proximal part of the hair shaft becomes keratinized and forms the club hair. In contrast, the distal portion of the follicle loses 1/6th of its diameter by apoptosis. The
telogen stage is the duration between the completion of catagen and the onset of the next anagen phase. Telogen stage lasts for 2¢AAA3 months and approximately 10¢AAA15% of all hairs in the scalp are in this stage. In the telogen stage, the hair shaft is transformed into club hair and finally shed. This phase lasts until anagen initiating signals from
the dermal papilla stimulates the hair germ to show enhanced proliferative and transcriptional activity, leading to the initiation of anagen. Nail growth The nail is the Significant skin appearance. It continually grows throughout life in a non-cyclical way; its growth is not dependent on the hormone. The middle finger nail of the dominant hand grows
faster with approximately 0.1 mm/day, while the large nail grows only 0.03-0.05 mm/day. The size and shape of the nails vary characteristically from finger to to toe, for which the size and shape of the terminal phalange bone are responsible. The nail is a keratin plate of cultivation continuously and throughout life that is biochemically identical to the
hair shaft. Nail growth occurs by extrusion, which means new growing cells are added to the base while the old cells are pushed out to the tips of the fingers. Keratin in ancient cells becomes more difficult and finally the cells become dead and only hardened structures. Some of the living cells are still present in the nail at the base in the form of the
White Moon Lunula. Cell growth occurs mainly in the germinative matrix on the nail bed. The cells that provide brightness to the surface of the nail are added at the top of the nail fold. With the growth of the nail, it is forced to enter the concave structure. Functions of the tegument system The tegumentary vertebrate system is genuinely a "Jack of
Jack-of-All-TRADES", as it plays several essential functions, some of which: protection The tegument or skin separates the animal from its external environment and helps maintain a constant internal environment. The inflammatory cells in the skin provide defense against intruder antigens. The melanin pigment protects against harmful ultraviolet
rays in sunlight. The lipid and oil-like secretion of different glands acts as another barrier against chemicals and also prevents heat loss. Thermoregulation The average body temperature is maintained by the sweat glands andhair on the skin of the mammals. evaporation of aqueous sweating of the samizne ed o£A§Aamrof alep adatilicaf ©A
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