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Objectives

After studying of this topic, the student can be able to

1.

CUEL R

Describe the structure of skin including epidermis, dermis &

S

hypodermis

Explain the differences between thin and thick skins
Describe cell types of epidermis

Explain the receptors of skin

Describe the structure and function of skin appendages



Figure 5.2 Gross structure of skin and underlying tissues.

Overview

The integument
* the largest organ of the body
e composed of
1. Skin (0.5 - 3 mm thickness, varies regionally) S
* Epidermis
 Dermis :;::I:rmls
* Hypodermis Deep fascia

2. Skin appendages: Muscle
hair, sweat glands, sebaceous glands, and nail
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https://skinandbody.net.au/product/top-to-toe-pamper-package/ https://plasticsurgerykey.com/nail-disorders-5/ (Mescher, 2013)



The functions of the skin

1. Metabolism 2. Protection 3. Thermoregulatory 4. Sensory

Prevents excessive dehydration,

_ synth esis of vitamin D in the Prot.ects tlssu§ . De;trucr/on . wh/ls‘t aIIqw:ng a certain leve{ of P'ressu're,
f sunliaht Prevents against chemical Prevents micro-  of inoculated ~ Resorption physiological water evaporation. vibration
presence o 9 ) mechanical  and physical organisms from  micro- of specific Together with sebaceous glands, and tactile
- Remove excess electr olytes n impact damage penetrating organisms substances synthesis of hydrolipids sensation

sweat

https:llwww.S| ideserve.com/essien/skin-care

5. Social identification

Source: https://www.bbraun.co.uk/en/patients/wound-healing/knowledge-series.html,
https://handmadewriting.com/blog/samples/cultural-identity-essay/

https://stock.adobe.com/search/images?k=yes+cartoon&asset_id=436639142


https://www.bbraun.co.uk/en/patients/wound-healing/knowledge-series.html
https://www.bbraun.co.uk/en/patients/wound-healing/knowledge-series.html
https://www.bbraun.co.uk/en/patients/wound-healing/knowledge-series.html
https://www.bbraun.co.uk/en/patients/wound-healing/knowledge-series.html
https://www.bbraun.co.uk/en/patients/wound-healing/knowledge-series.html

Skin structure

1. Fuwilsina (Epidermis)
Stratum basale
Stratum spinosum
Stratum granulosum
Stratum lucidum
Stratum corneum

2. Fuwtiudt (Dermis)

Papillary layer
Reticular layer

3.  Yulasianiewyl (Hypodermis)

Figure 5.2 Gross structure of skin and underlying tissues.
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https://commons.wikimedia.org/wiki/File:Figure_36_02_01.jpg
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Figure 5.2 Gross structure of skin and underlying tissues.
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Mescher, 2013 https://slideplayer.com/slide/ 10730718/

Dead keratinocytes

s

Living keratinocyte
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Epidermal
dendritic cell
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Tactile cell

L)

Sensory nerve ending
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The epidermis

is the superficial layer of the skin
Primarily of ectodermal origin
a stratified squamous keratinized epithelium
Avascular layer
composed of
- Keratinocytes: main component cells
- Melanocytes: pigment-producing cells

- Langerhans cells: antigen-presenting cells

- Merkel cells: tactile epithelial cells



Histology of the epidermis

The epidermis consists of five layers of keratinocytes (or four layers in thin skin)

1. Stratum basale (basal layer)
2. Stratum spinosum (spinous layer) i
3. Stratum granulosum (granular layer) B
4. Stratum lucidum
5. Stratum corneum g = Stratum lucidum-.
- Stratum
Hair granulosum—

Stratum corneum

Stratum lucidum

_I— Stratum spinosum-

=

Stratum granulosum ——

Stratum basale—

Stratum spinosum ———e

Sebaceous glands

Dermis

Arrector pili

Dermis
7

https://kku.world/blxr74 (Mescher, 2013) a stratum ( pl. : strata)



Intercellular
lipids

Stratum basale (stratum germinativum)

Lamellar body
releases lipids.

. the deepest layer of the epidermis

Protein envelope

Keratohyalin . single layer of cuboidal or columnar cells on the basement membrane

granules

Lipid-flled . hemidesmosomes join these cells to the basal lamina

lamellar body

Keratin fiber . desmosomes bind the cells lateral and upper surfaces
Desmosome * intense mitotic activity
Nucleus

Hemidesmosome
s *  the cells move upward

. contain cytoskeletal keratins or tonofilament (intermediate filaments)
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Stratum corneum

The melanocytes and Merkel cells are present in this layer
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https://ohiostate.pressbooks.pub/vethisto/chapter/7-structure-of-the-epidermis/ https://vetmansoura.com/Histology/connective-cells/ basal cell terminal in transit



Stratum o | , ' Dead

corneum

Stratum
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Stratum
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https://www.earthslab.com/physiology/cells-layers-epidermis/
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membranes

Adcont pesme ——gfll Desmosome and hemidesmosome

Intercellular
space

Plaque

Transmembrane A
glycoprotein
(cadherin)

Intermediate
filament (keratin)

(c) Desmosome

Intermediate
filament
(keratin)

Basement

membrane

Plaque
9 Plasma membrane

Transmembrane
glycoprotein (integrin)
in extracellular space

Desmosome

intercellular junctions

strong adhesion between adjacent cells

Strengthening the tissue

Major transmembrane link proteins = cadherin
intermediate filaments = keratins

Hemidesmosome

Half of desmosome

stable adhesion of basal epithelial cells to the
underlying basement membrane

Major transmembrane link proteins = integrins
intermediate filaments =2 keratins

(d) Hemidesmosome https://www.biocompare.com/Editorial-Articles/617826-A-Guide-to-Epithelial-Cell-Markers/



Desmosome

keratin intracellular
filaments space

V

esmoglein &
a .
desmocollin

cytoplasmic
prntejﬁ plaque
to which
intermediate
I filaments
attach

https://www.histology.leeds.ac.uk/cell/cell_junctions.php https://www.biocompare.com/Editorial-Articles/617826-A-Guide-to-Epithelial-Cell-Markers/
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Stratum spinosum

oy il <) * 5-10cell layerthickness of keratinocyte
i e polygonal shapes
s | g * spinous processes (desmosomes)
o LaFg;:a"s * cellsinthe surface become flattened
N \12;‘ * the nuclei become elongate, matching the acquired squamous shape of the
Statum
oumis cells.

Langerhans cell

e dendritic cell

* tissue-resident macrophage

stratum
spinosum

* originate from the bone marrow

A i : * £\ ’ 1 B .
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https://labmedicineblog.com/2016/06/03/show-us-some-skin/  https://digitalhistology.org/quizzes/skin/

https://en.wikipedia.org/wiki/Langerhans_cell



Normal Pemphigus Vulgaris

Disrupted
desmosomes

Epidermis
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Dermis
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https://inderma.it/news-dermatologia/1004-eziologia-dell-eruzione-strisciante-studio-di-78-casi

I

\ Basement membrane L Intact J

(ECM/collagen)

Basal
layer

Autoantibody
against desmosomes

hemidesmosomes
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http://www.khonphutorn.com/index.php?topic=13043.0

Pemphigus weguimes

e desmosomal disease
loss of desmosomes
blistering of the skin

https://dawesfretzin.com/terminology/pemphigus/
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Stratum

Corneum %
Stratum _{
Lucidum

Stratum |
Granulosum

Stratum
Spinosum |

Stratum
Basale

Dermis

0 Basal Merkel
Cell Cell v

the most superficial layer of nonkeratinized portion of the epidermis
3-5 cell layers
flatter and irregular keratinocytes

begins keratinization (the keratinocytes fill up with the protein keratin)

* keratin filaments (intermediate filaments) begin to develop

* The nucleus and all organelles disintegrate, and the cells start to die

e contain two types of granule

1. Keratohyalin granules:

Saiena vizes Aeluussy Profilaggrin e?fwzgmﬂ?ilawﬂu filagerin 71
14 Stratum corneurn Yt duaiiounndaiu keratin filament yilsAn Dy
I19LMYDY keratin

2. Lamellar granules (Odland bodies):
Aeluussy lipids Baazgniapgeanuiludu stratum cormeum Lile
Joaunisagyideiiieanannineaniey 1



Stratum lucidum ]

https://histologyguide.com/slideview/MHS-235-thick-SK

Stratum lucidum

* clear layer

* found only in thick skin

* the cell gradually fills with keratin

* The nucleus and cytoplasmic organelles become disappear
* It often has a refractile appearance and may stain poorly.

The keratinocytes within this layer are flattened and filled with
the protein eleidin (the clear intracellular protein)

Stratum corneum

Stratum lucidum

=
Stratum granulosum ———s =

Stratum spinosum

Stratum basale
Sebaceous glands

Arrector pili

Dermis
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Stratum corneum

the most superficial layer of the epidermis
* you see when you look at your skin
Stratum corneum * consists of 20-30 layers of dead keratinized cells called corneocytes
 cellslosethe nucleus and organelles

* contains large amounts of keratin

— ——__———— Deadcelisfilled

with keratin

Stratum lucidum
Stratum granulosum

Stratum corneum

Stratum lucidum —E =

Stratum spinosum

* the cells are further

Stratum granulosum
Lamellar granules

sloughed off from external

surface (desquamation)

Stratum spinosum Keratinocyte
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https://encrypted-tbn3.gstatic.com/images?q=ton:ANd9GcSB1902WhU8cOT1d9opVHjJ TbteAgN-bAIQ8ziwSjxdcQaVBhyt https://commons.wikimedia.org/wiki/File:502_Layers_of_epidermis.jpg

* the life cycle of keratinocyte

cells takes around 30 days

Merkel cell

Sensory neuron




Stratum granulosum

Stratum spinosum i
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https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcSB1902WhU8cOT 1d9opVHjJTbteAgN-bAiQ8ziw5jxdcQaVBhyt
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Thick and thin skin

Thick skin

® [ Stratum . .
—_ corneum - Thicknessis 0.8-1.5 mm
pidermis —
- five epidermal strata occur
- contains sweat glands
¥ |- Stratum lucidum
i i EnIeE - no hairfollicles or sebaceous glands
— Stratum spinosum
| Stratum basale
umentary-flash-cards/
Stratum corneum Thln Skin
Dermal papillae
Stratum granulosum - Th|CkneSS IS 007'01 5 mm
Stratum spinosum
ERIOTAS - lacks the stratum lucidum
Stratum basale :
- contains: hair follicles, sebaceous glands,
Dermis —

and sweat glands

18

https://buffl.co/comm unity/c/646306607fggacdagf039620 https://freerangestock.com/photos/168957/elegant-woman-s-back-with-natural-hair-flow.html https://commons.wikimedia.org/wiki/File:Hand_Foot_Mouth_Disease_Adult_36Years.jpg



Stratum corneum

Stratum lucidum

Stratum granulosum —\_\.
Stratum spinosum

Stratum basale
Sebaceous glands

Arrector pili
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BV, blood vessels; SB, stratum basale; SC, stratum corneum; SGr, stratum granulosum; SS, stratum spinosum,; .
arrowhead, granules in cell of stratum granulosum;  arrows, intercellular bridges (Ross and Pawing,2016)
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1. Keratinocytes

Most cells of the epidermis
The basal layer: cells synthesize intermediate
filaments (keratin)
The spinous layer (at upper part) : formation of
keratohyalin granules and glycolipid-containing
lamellar bodies
The granular layer:
* thecelldischarges lamellar bodies to
formation of the water barrier of the epidermis
* The keratohyalin granules importantin the

formation of the protective skin barrier

LEKTI

KLK targets } desmosome

""ﬁ\{\ L)
keratinized mm‘,

cells cell envelope

watter barrier keratin filaments

mitochondria

spinous cell lamellar bodies

rER

Dol con intermediate filaments

ribosomes
basal lamina

21
(Ross and Pawlina,2016)



Keratinization

process of keratinocyte differentiation

Direction of
cell movement

A

9 In the stratum corneum, the dead cells

have a hard protein envelope, contain e

keratin, and are surrounded by lipids.

o In the stratum lucidum, the cells are o

dead and contain dispersed
keratohyalin.

o In the stratum granulosum, o

Keratohyalin granules accumulate, and
a hard protein envelope forms beneath
the plasma membrane; lamellar bodies
release lipids; cellsdie.

0 In the stratum spinosum, keratin fibers
and lamellar bodies accumulate.

o In the stratum basale, cells divide by o

mitosis, and some of the newly formed
cells become the cells of the more
superficial strata.

Skin cell turnover = 40 -56 days

Stratum
corneum

Stratum
lucidum

Stratum
granulosum

Stratum ___]|

spinosum

Stratum
basale

Deep

Intercellular
lipids

Keratin

Lamellar body
releases lipids.

Protein envelope

Keratohyalin
granules

Lipid-filled
lamellar body

Keratin fiber

Desmosome

Nucleus

Hemidesmosome

Basement
membrane

22

https://www.scribd.com/presentation/500851641/Chapter-5-PPT



2. Melanocytes

(¥202 “Ie 18 pmoQ,0)
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Epithelial cell
Melanocyte

Melanosomes

Nucleus

Golgi apparatus

https://www.brainkart.com/article/Skin_21771/

branched, or dendritic cell

second most populous cell type in the epidermis
presentin stratum basale and hair follicle
derived from neural crest cells

produce melanin pigment

Melanin synthesis

1. Melanosomes are produced by the Golgi apparatus of
the melanocyte.

2. Melanosomes move into melanocyte cell processes.
3. Epithelial cells phagocytize the tips of the melanocyte
cell processes.

4. The melanosomes, which were produced inside the
melanocytes, have been transferred to epithelial cells

and are now inside them. 23
Ovalle and Nahirey, 2008



a1 (skin color)

1. Constitutive skin color: [ufnasssumAiiuiase gnisualnedadeymeiugnssandies
DEIAET LIY FRIVDINITAINLAR

2. Facultative skin color: Afnflannsaiasuntasilandinfunmsiugnssy Tnoidunas
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PANTONE. 99-8 C PANTONE. 59-5 C PANTONE. 320-2 C PANTONE. 58-7 C PANTONE. 51-8 C 24
https://www.pinterest.com/pin/an-artist-finds-true-skin-colors-in-a-diverse-palette--456411743492294844/



Role of pigmentation

* Melanin is brown, yellow-brown, or black, produced by
melanocytes near stratum basale cells, absorbs ultraviolet

(UV) radiation protecting deeper layers
* Freckles are areas of greater melanin production
* Small amount of UV - good for stimulating vitamin D
* Larger amounts cause burns

e Variations in skin color are due to differences in melanin
production not number of cells

Albinism

* Light colored skin or hair
* Melaninis not produced in melanocytes even though

of normal abundance

25

https://www.allaboutvision.com/conditions/related/how-albinism-affects-vision/



Melanin and sunburn

Ultraviolet
(UV) rays

£

\

Melanocytes
produce melanin
to protect the
skin from UV rays
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https://ufhealth.org/conditions-and-treatments/sunburn

If UV rays exceed
what can be
blocked by your
level of melanin,
sunburn results

Cyanosis

a bluish coloration, occurs when blood
oxygen supplies are diminished

A

https://simple.wikipedia.org/wiki/Cyanosis

Jaundice

Jaundice is a condition that causes yellowing of the skin and eyes. It occurs when there is a
buildup of bilirubin, a yellow pigment that is produced when red blood cells break down, in
the blood. When the levels of bilirubin become too high, it can cause jaundice. 26




_ f N
https://my.clevelandclinic.org/health/diseases/12419-vitiligo

https://www.zenithskindental.com/vitiligo/

Vitiligo \\

,l
Mélanocytes

Disparition des mélanocytes
et arrét de la production de mélanine

https://rejuvenatehairtransplant.com/vitiligo/

d N

Vitiligo

* achronic autoimmune disorder

« pigment-producing cells (melanocytes) die or
stop producing melanin

* patches of skin to lose pigment or color

 cause ofvitiligo is unknown

* may be related to immune system changes,
genetic factors, stress, or sun exposure
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FOCAL SEGMENTAL ACROFACIAL VULGARIS UNIVERSAL
LOCALISED GENERALISED

https://vitiligosociety.org/about-vitiligo/



3. Langerhans cells

* dendritic cell

* do not form cellular junctions with neighboring cells
 derived from bone marrow

. located in the stratum spinosum

* antigen-presenting cells

« presentantigensto T lymphocytes

e 2-8% ofthe epidermal cells

Langerhans'
cell

melanocyte -
process

. B | ' ; [
ol e BRSNS NN

https://basicmedicalkey.com/skin-5/ keratinocyte -

melanocyte .
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4. Merkel’s cells

Stratum basale

Mechanoreceptors for light touch sensation. / _ Hakshaft
Oil gland
abundant fingertips and hair follicles DD P 1 ' __FEpidermis
The basolateral surfaces contact expanded P &5 5
50 . b Al —Dermis
. . . . : : :\l'\xvx
terminal discs of unmyelinated sensory fibers l‘ i
‘\\ ‘ :v ‘;‘} éf):/!‘ |
B | - |- Subcutaneous
Merkel Cells [} [ AAQ 3 P
" a4
eratinocytes \ Lymph vessel
r f, , Nerve
N _d Hair follicle

Fatty tissue

Merkel cell Sweat gland

Tactile meniscus
(meniscus tactus)

Axon

© 2008 Terese Winslow
US. Gowvt. has certain rights

https://www.dana-farber.org/merkel-céfi-carcinoma/

https://medicine.en-academic.com/139906/tactile_meniscus



Dermis

* Denseirregular collagenous CNT

 Contain capillaries, nerves, sensory organs,
hair follicles sweat and sebaceous glands, and
arrector pili muscles

-
e s * Dermal papilla and epidermalridge
papillae *3 i Divided into
Qo .
5 - The papillary layer
- Thereticular layer
Epidermal
ridge
@ T
é. Epidermis
|~ ]
— Dermis
S T Papillary dermis
e —+ Reticular dermis

Hypodermis

30

https://iastate.pressbooks.pub/humananatomylab/chapter/unit-6-tissue-structure-and-functions/

https://quizlet.com/953778005/bio-201-chapter-6-exam-2-larson-asu-flash-cards/
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Epidermal ridges and dermal papillae

R 'Eﬁidermgi

i 1t ridges

E ¢ _ -t A -1-&»;_ o
7 P ; : _-./ 5 ;'z-’-‘; V‘ <

: Adipocytes i ¢

Epidermal
ridge

Dermal
papilla

Dermis

https://quizlet.com/gb/765637282/n5b-cutaneous-sensation-histology-diagram/

Keratin
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Fingerprint
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Simple arch (As) Ulna-:I:p (Lu) sm;ﬁms)
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Al_\ 7 —
— vz E—d
Tented arch (At) Radial loop (Lr) Double whorl (Wd)

https://sites.rutgers.edu/fingerprinting/introduction-what-are-fingerprints/
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Papillary layer

* loose connective tissue

- * Thecollagen fibers (type | and type lll) are not as thick
as those in the deeper portion.

* The elastic fibers are threadlike and form an irregular
network.

~ . * Thislayer is relatively thin

~~ * Contain free nerve ending (pain receptor) and

Meisser’s corpuscle (touch receptor) and blood

vessels

Copied from: http://stevegallik.org/histologyolm_Ch13_P04.html

32

Pap: papillary layer; Ret: reticular layer httpsz,,kku_‘wor,d,myos

https://www.britannica.com/science/Meissner-corpuscle



Reticular layer

Epidermis | * is much thicker

* dense irregular connective tissue
* Bundle of type | collagen and thick elastic

fibers , with more fibers and fewer cells than

a I

S | Areolar' R P, 1 i
e {" - connective fissue zr"Dermus b the papillary layer
| LS & w - .
j g, S /i \w\ t oo, - LY
Va2 - L5 Pap"'a'y’eg'”.‘f % + Langer’s line: iulonoaanauvasimisty
e 7 NEEIN e dermis szjqLﬂuLmemu”LUﬂULLmLaumﬂamLua
G -, Reticular.region — )
RN t.t) | 1 s - NSHIANILHINULLI Langer’s line e 1una
Dense irregular- = e ——— - I -
f”"ect"fe‘,'s'.i”e y =2 ., ___:‘\ ANTUFIATY LAZAANITAALNALTY
v a = ..

o~ ‘\"k’
LM 200X 4’4;, 200 pm_on

Light micrograph of skin.
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https://quizlet.com/480181768/integumentary-flash-cards/



==z

———%

_\.

=

> e
Q:ng

P ————

~— ————x

—
——

_,.
- —
”

https://gpnotebook.com/pages/dermatology/langers-lines

Langer’s line

- also known as cleavage lines

- the natural orientation of collagen
fibers in the dermis

- significant implications in surgery

I

Karl Langer

Langer’s Lines head from Marx J., Hockberger R, Walls Langer’s Lines head from The Open Access Atlas of
R Eds. Rosen’s Emergency Medicine: Concepts and Otolaryngology, Head & Neck Operative Surgery by H H
Clinical Practice 2002 Johan Fagan (Editor) johannes.fagan@uct.ac.za AU Strla nan ato m ISt
arcaccad 27 Rent 2N1A

34
https://www.reliasmedia.com/articles/148554-pediatric-facial-lacerations-in-the-emergency-department

https://en.wikipedia.org/wiki/Karl_Langer#/media/File:Karl_Langer.jpg



Papillary and reticular layers

https://eugraph.com/histology/skin/skinimag/ladermep.jpg 35



Hypodermis

(subcutaneous tissue or superficial fascia)

E

T

F;
¥

4

i

rix

oo
i

http://stevegallik.org/histologyolm_Ch13_P03.html

* loose CNT and adipocytes
* extensive vascular supply

adipocytes vary in number in different body regions
and vary in size according to nutritional state

ML\

Epidermis !
‘ Nerve
Derma :
S| | ' K
Y - L\ e =8 Sweat Gland
=0 Ve ESY
= e 2 ' . Hair bulb
H ] . ,
‘ ypodermis I Vein
| Subcutaneous [ - X Artery
layer
\Adiposetissue
36

https://aroramdaesthetics.com/blogs/



Blood supply, lymphatics of the skin

Blood supply
Dsemal ireattion Caplleryfoopiofl Dermal  Epidermal - Horizontal cutaneous plexus (between hypodermis and
subpapillary plexus papillae ridges reticular layer)

- Ascending arteriole
- Subpapillary plexus (between reticular and papillary layer)
Ca pillary lOOp (dermal papilla)

Hair

Descending venous capillary loop
Descending venule (between reticular and papillary layer)
Venous plexus

Papillary _ £
layer |

Reticular - : : :
ol Subpapillary | Arteriovenous anastomoses
2 plexus: " (between horizontal cutaneous plexus and subpapillary plexus)
Cutaneous — 1= s
s /% " Lymphatic of the skin
Lymphatic — .
vessel - - - Dermal papilla

© 2012 Pearson Education, Inc.

- Lymphatic vessel

37
https://slideplayer.com/slide/12996257/ https://slideplayer.com/slide/12996257/79/images/21/Capillary+loop+of+subpapillary+plexus.jpg



Nerve ending

Autonomic system (sympathetic nervous system)

- Sweat glands
- Arrector pili muscle
- No parasympathetic innervation

Free nerve endings

Merkel cell
(Tactile disc)

—+_—Tactile corpuscle
| (Meissner’s corpuscle)

il

= ‘ | / Sensory afferent nerve fiber

| - form a network in the papillary layer of
dermis and around hair follicles
| - ending at epithelial and dermal receptors

Ruffini corpuscle 7

Root hair plexus <y Lamellated corpuscle
PN (Pacinian corpuscle)

38
https://pressbooks.umn.edu/sensationandperception/chapter/mechanoreceptors-draft/



Sensory receptors

I: epidermis

nerve endings
{pain, heat, cold)

i

Merkel
disks

(touch) . of B /
A R o . -

s
. / 4 y

Y

1

The unencapsulated receptors
- Free nerve endings

- Merkel cells

Meissner
corpuscles
(touch)

- Root hair plexuses

©

racinian 1 NE€ €Ncapsulated receptors

corpuscles
(pressura)

- Meissner (tactile) corpuscles

{touch)

https://encyclopedia.lubopitko-bg.com/General_Senses.html

9 - Pacinian (lamellate) corpuscle

o - Krause end bulbs

endings

(pressure) - Ruffini corpuscles

39



Sensory receptors

The unencapsulated receptors

R e Free nerve endings

| | | - extend into the middle of the epidermis
Merkel's | '  Qecarsa\YAEET T B -~ -
ik ; «\ R oo - temperatures, pain, and itching
Epidermal- | ' - — A .
dermal border ol - taCt”.e I‘eceptOFS

=P

Free nerve / Merkel cells
ending /
G g /| Demis - stratum basale
e 300 - light touch
Hair follicle A | U S NR - + 1
receptor / ORISR | Y Root hair plexuses
corn S ANTOAT T/ - reticular dermis
e - bases of hair follicles
ending

- detects movements of the hairs

FIGURE 5.12. Anatomic Structure of Certain Cutaneous Receptors

https://www.brainkart.com/article/Cutaneous-Receptors---Sensory-Nervous-System_20991/



Sensory receptors

/ ' / / The encapsulated receptors
~ Pacinian corpuscles
" : " - | r’x:x M e
? 7

- pressure and vibrations
- reticular layer of derms and
hypodermis

MERKEL DISKS

FREE NERVE ENDINGS
Meissner’s corpuscles
" .5 _‘ - light touch
.. ) - ;f N ) - dermal papilla
MEISSNER CORPUSCLE [P . N\ L kravseenosues  RUTfiNI’S corpuscles
A Ja):; :. . d(‘.c!,’ g P
‘ N \ - stretch and torque

Krause end bulbs
@3 d t - low frequency vibrations

RUFFINI ENDINGS ROOT HAIR PLEXUS PACINIAN CORPUSCLE 41

https://depositphotos.com/th/vector/sensory-receptors-in-the-skin-63984345.html



Meissner’s corpuscles

Epidermis

— Tactile
ik corpuscle

https://kku.world/f686u5

* dermal papillae
light touch

fingertips, palms, and soles

i ':Kr‘“‘i = b o/ > - - g

foa. Wi

4 'g; 15 /N ! ; b ¢ \
: https://kikoxp.com/posts/7796/public

https://th.m.wikipedia.org/wiki/%E0%B9%84%E0%B8%9F %E0%B8%A5%E0%B9%8C:WVSOM_Meissner%27s_corpusice.JPG
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Pacinian corpuscles

large oval structures

reticular dermis and hypodermis

layers of
connective
\ tissue with
\ viscous gel
\| between

neurone
ending /.

neurone

https://quizlet.com/gb/445492774/144-receptors-flash-cards/

43
(Ross and Pawlina, 2016)



(Ross and Pawlina, 2016)

Pacinian and Meissner’s corpuscles in H&E staining

AL I '.J"
N RN
'\v' ) \‘\‘
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Hair folicie

Sebaceous (0il)

Skin appendage

Sebaceous gland

Sweat gland

https://teachmeanatomy.info/the-basics/ultrastructure/skin/

https://stylecaster.com/beauty/hair-nails/430233/nails-health/



Hair shaft

-
/—
Arrector
pili e
muscle

Hair bulb —

//

https://courses.lumenlearning.com/wm-biology2/chapter/hair/

Medulla
Cortex

Cuticle

Sebaceous
gland

Inner root
sheath

Outer root
sheath

Hair matrix

Hair
papilla

o Jaauldlvisunmeaydeninusou
o Jostulilvitimidlasudunsie wu duny vuayn
* SumNuIANFUNERIN Root hair plexuses

e [ JuMiunasennaNI MUY iU BiSaLde

yunulannavedsne
gnvaull dflan i sUavemsuin SurUan
glans penis, prepuce, clitoris, labia minora waza1ulues

labia majora



Hairs

':5’: Slide 44\ §Gf3|p v , ! ~ . 1 & 1 ¥ (Y . .
> B A b Yuwuslu 2 du loun wduvu (hair shaft) wag 5909w (hair
: . -~
cortex .-+ root) Megaelugyuvu (hair follicle)
% medulla =0 A uticle o v
R Tassaseveaduuy (hair shaft) wusiu 3 9u e
3 . un = v o (3 1
cuticle i = 1. Medulla: 1Jusnunans Usznaumeturaiwaduunlig
b 589 2-3 407 Ye9TEninradiiaInIALnIn YU aULaYYUAY
) 9zl3fl medulla
. & o Ao = & = [y
ko i - % 2. Cortex: IWuruniANNnUImEgn iWuaiuiuaan dsznauniy
dand \KA e ARNHFUINEIMATLUY FeedIvanedu Tullusenaume
Hair root — ‘ - / | W901A7¢ (Air space) protein keratin ka2 melanin

| .
g:gi“g pigment

. [~ 1 a a v (% [ Y] a A
Herves 3. Cuticle: lJuaIuNl danwaeaanstnandaitnanid dusune
slood Y89 keratin 11nae tavimtihndesiuduruainnisidend
vessels

wagyvisaaog tnelugnuiLLIauss .

https://hairmax.co.uk/cdn/shop/articles/20210607-Anatomy-Hair-Follicle.jpg?v=1622625070
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https://www.ouhsc.edu/histology/Text%20Sections/Integument.html

Hair shaft
}. dinal

Longitudinal section

cortex

medulla

cuticle

https://lwww.harleystreethairtransplant.co.uk/hair-structure/
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Hair root

519U Usznauniy

1. Hair follicle

\Ju epidermis s (invagination) 1 lulu dermis
dulangue1geanisuniT hair bulb wu hair papilla dvasaldaen
nely

hair papilla 3n1swilenilfiAnnisasne

WU hair matrix L0y epidermal cell FrlsnuenTuLayadaduny

Hair root
(cuticle, cortex,

1V3j medulla)

| Internal epithelial—
ﬁ

root sheath

External epithelial-
root sheath

Glassy membrane -

Medulla —_—

Melanocytes

> Connective
tissue sheath P tissue root sheath
XN Cont
External root U Cortex
sheath I Hair matrix
Internal root Hé’t:b'ulﬂ ' Melanocyte
sheath (papilla) Hair papilla
Folicle 0 . Subcutaneoys —
wall [ ﬁ : adipose tissue

https://plasticsurgerykey.com/follicular-unit-excision-terminology-and-overview/ https://www.ouhsc.edu/histology/Text%20Sections/Integument.html https:/isciencediagrams.com/hair/



Hair shaft

(above skin
surface)
= Medulla
z-tl)ailr rootki Cortex Hair
elow skin
surface) Cuticle

Arrector pili
(smooth muscle)

Sebaceous
gland

Hair follicle wall

Hair bulb
(base of
hair root)

Artery
Vein - - : - Hair papilla
Adipose AN RANA I
tissue A ' L
Medulla
Cortex Hair
Cuticle
Connective Hai
Site of cell tissue follil::| 5
divisions Epithelial wall
that produce tissue
the cells
of the hair Melanocyte ’
\ St
Hair Stratum basale - 2% = r
papilla Basement membrane w S ‘ & . v

—_—R g https://www.brainkart.com/article/Accessory-skin-structures_21773/ http://medcell.org/histology/skin_lab/hair_follicle.php
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Follicle wall

* Connective tissue
root sheath

* Glassy membrane

» External epithelial
root sheath

* Internal epith

root sheath
Hair

Hair root (cont.)

2. Internal root sheath

a

- RYARAU cuticle ¥a9 hair shaft

Y

- Usznaumy 3 FuAe Henle's layer, Huxley's layer wag cuticle
- WURLALAUNNDIUSLIUN sebaceous gland duct WUag hair

follicle

(b) Photomicrograph of a cross

E e T 3. External root sheath

Arrector
pili
Sebaceous

gland
Hair root

- $1911370 stratum basale Way stratum spinosum

s - LOAALSINAINA8YULALIU hair bulb 913 stratum basale TuLRY?

o A
4. Glassy membrane
- L?Jiaﬁ:mﬁmmﬂmﬁwmﬁwm external root sheath ﬁﬁgul,wﬂ
hair follicle ®®n31n dermis
W\ ‘ \ - 1 arrector pili muscle ﬁﬁﬁ;mmw’fuﬁ papillary layer 11tn1e
" Xz e 5{\ AIUANRIY Post ganglionic sympathetic nervous system

s:} .i : = 1 : / %, » — 51
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tissue root
sheath

Follicle wall
Cuticle

epithelial R
root sheath '

External

epithelial
Hair root sheath
shaft Glassy

membrane

Cross section of hair

Hair bulb
in follicle

https://mymission.lamission.edu/userdata/ebnesha/docs/Chap%203-%20Integumentary%20System.pdf



https://histologyguide.com/slidebox/11-skin.html

Hair root (within hair follicle)

Glassy Membrane
(thick basement membrane that separates
the hair follicle from the dermis)

External Root Sheath

 (layers of cells continuous with
‘ the epidermis)

Internal Root Sheath

(only extends from the hair bulb to the
level of sebaceous gland duct)

Cuticle

Cortex

Medulla

53
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Hair Shafts

Cuticle
Cortex
Medulla

Internal Root Sheath

External Root Sheath

74
7 Glassy membrane

54
https://quizlet.com/723984280/cross-section-of-a-hair-follicle-diagram/

https://slideplayer.com/slide/3451324/



epidermis
dermis

eccrine
gland

arrector pili muscle
sebaceous gland
internal root sheath

_ cuticle
hair{ cortex
medulla

matrix

blood vessel connective tissue papilla

Ross and Pawlina, 2011

external root sheath

apocrine
gland

Hair follicle

531U (hair follicle) 15UT19M5INTEUDN LATYINNMTININTIN
Bugmasllugumidad \Wuilegvessinuu (hair root)

3 hair bulges (nsztUng)

Lower hair bulges: 1tn1zU94 arrector pili muscle

(smooth muscle) fwafy =2 YUN (goose bump)

Middle hair bulges: §Unv89 sebaceous glands

Upper hair bulges: §1Uav84 apocrine glands

dv99UU 1NAN

- melanin pigment Tutduns
- Eumelanin: Brown/Black
- Pheomelanin: Red/Bronz

- 9le9nAluLEUNL: white
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Anatomy of a Hair Follicle

g
@ Hair Shaft
g
z Hair emerging
[©] .
" from skin
o
3
§ Sebaceous
g Glands
3
<
5 Buldge
DY Area
o
E
o
Bulb
|| GaseL
CENTER -
Sebaceous gland

Arrector Pili Muscles

Sweat gland

https://www.gabelcenter.com/anatomy-hair-follicle/

eccrine
gland
external root sheath

apocrine

<4 land
arrector pili muscle g

sebaceous gland
internal root sheath

cuticle
hair{ cortex
medulla

matrix

blood vessel connective tissue papilla

Ross and Pawlina, 26511



2993%39UDY Hair (Hair growth cycle)

-1 Jusreziasyiuln

- LaANNITLULAD

-melanocyte @579 melanin aasaLian (Active
melanization)

-Hair follicle %’agjﬁﬂaﬂiﬂﬁﬂ%u Hypodermis

_sveviiiunanadeUszann 2-6 3

- > 80% of hair in the normal scalp

e
atagen
Phase Phase

Transition !\ Resting

Dan_lﬁal
1-2 weeks “‘;‘;;;;d 2-4 months

from follicle

Juszesiineiilewnan Anagen stage
Hair 9818aN13La3eLAuLe
melanocytes ‘1/1&161?1%’1\‘1 melanin

Hair follicle mmuaaaﬂaﬂlﬂlu%u
Hypodermls mwmmaummu dermis
Y 3Uﬂuwaf]l>ﬁaﬂﬂ'§ulnm 2 aﬂﬂfﬁﬂ

Jusvesiireliioswnann Catagen stage
Usanila Hair agiiuiugy Club-shaped
Hair Nazi3u18n33990n3

b EJSUﬂUL’)ﬁWLQﬁEJUﬁuiJ’]m 1-3 Lfipu wayh

%

Jeundulugssus Anagen stage luaiilu
1995

ol

https://onlinelibrary.wiley.com/doi/10.1111/exd.14109#:~:text=The%20scalp%20comprises %200f%20the,inner%20and%20outer%20root%20sheaths.

sabejs-ymmouBb-iiey-buipuelsiapuny|ie/sbojq/woo snjjides mmmy//:sdiy



Hair types

1. Lanugo hairs:

soft, fine, downy hair that
covers a developing fetus in
the womb

Terminal Hair
({Dark brown, Less course, _ _
Low density) Intermediate Hair
' {Light brown, Fine,
Low density hair)

Vellus Hair

[l

2. Vellus hairs:
short, fine, and usually light-colored hairs that cover most of the human body
3. Terminal hairs:

Melanin pigment

PHEOMELANIN

thick, long, coarse, and pigmented hair scalp, eyebrows, eyelashes, armpits, and pubic area

https://figarolondon.uk/a-little-hair-science-hair-colour/ https://theconversation.com/studying-the-complex-genetics-behind-hair-colour-reveals-how-melanin-affects-us-171088

https://www.sterex.com/resources/understanding-different-hair-types/

58

https://theconversation.com/why-are-some-babies-born-so-hairy-lanugo-is-more-common-in-early-babies-but-is-nothing-to-worry-about-243472
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https://onlinelibrary.wiley.com/doi/10.1111/exd.12024#:~:text=Androgens%20regulate%20human%20hair%20growth,pubic%20and%20axillary%20hair%20growth.

Hair follicle and androgen

long, thick

sEARD G Androgens in puberty
_ pareres - key factors in terminal hair growth
L - Convert vellus hairs into terminal hairs
@ - - - - androgen receptors in the dermal papilla

- Armpit, pubic area, and beard

Vellus
follicie

Short thin
unpigmented
miniaturized hair

Long thick
pigmented

Androgenetic alopecia (AGA)

- characterized by the
miniaturization of hair follicles
- progressive loss of terminal hair
of the scalp ’
- suppress hair growth

- Terminal follicle = vellus follicle

androgen paradox

Androgen receptors Miniaturization
in dermal papilla cells 59

(Randall, 2008)  https://upload.wikimedia.org/wikipedia/commons/3/3a/Male-pattern_hair_loss.]

Bd["|-0¢ | /sebeuwi/sIe1deyD/901EZS | GE68.6/S1000/01e)S/eadABloU UOPNOID UAGIEMEIIG TP/ SdRY
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Skin surface contamination
« Shedding of desquamated skin cells

« Substances present in/produced by
keratinocytes (e.g., iron, calcium,urea,
cytokines, cortisol, amino acids, potassium)

Glands

Secretions from sebaceous glands (lipids) and
apocrine glands (lipids, proteins, sugars, ammonia)
« Substances left on skin after evaporation

of insensible transcutaneous water loss

Sweat collection system
(e.g., absorbent patch, sweal
pouch, arm bag, etc.)

Evaporation of water and volatile
constituents (e.g., ethanol and some
organic acids) of sweat

) Microenvironment under
i collection system (4 skin
temperature, moisture
e accumulation)
Residual sweat in duct (/
Eccrine gland

Sweat flow rate

Primary sweat secreted
into secretory coil of
Substances produced by the eccrine gland
sweat gland (e.g., lactate,
urea, cytokines)
Eccrine gland
Apocrine gland

60
https://link.springer.com/article/10.1007/s00421-020-04323-7



Sebaceous glands

« Simple branched acinar glands embedded in the dermis
* holocrine secretion

 associated with hair follicles

* most numerous in the skin of the scalp and face

;f’;V,Za' { * except palms and soles, penis, clitoris, eyelids, and
Sweat 3 nipples
gland duct . . . . .
«% * |ts duct empties into the upper portion of a hair follicle
o ~‘-< *  Sebum: the main secretory product of sebaceous glands
air ioliicie :
Sebaceous \
gland -
Merocrine e

sweat gland
Arrector pili

Sebaceous

muscle :
. cel
Apocrine
J
sweat gland
-
)
Sebaceous glands are
branched acinar holocrine
glands whose short ducts
empty into a hair follicle into
- oy the space created by the
Sebaceous / f / disappearance of the
) ) Gland follicle S5 internal root sheath
https://quizlet.com/75044914/anps-020-integument-system-flash-cards/ Kluwer, 2018 '

https://www.slideserve.com/jake/integument



https://www.jotscroll.com/forums/11/posts/283/glands-types-functions-classification-diagram.html#google_vignette

https://hmong.in.th/wiki/Holocrine

Mature cell dies
secretory product

and becomes

Sebaceous glands

https://medlineplus.gov/images/Acne_share.jpg https://en.m.wikipedia.org/wiki/File:407_Sebaceous_Glands.jpg



The progression of acne

Hd"
follicle

P. acnes can be found even in
normal pores.

Sebum produced in sebaceous
glands is excreted from pores up

to the surface of the skin.

https://www.otsuka.co.jp/en/health-and-illness/acne/about/

LGS

€\
€

>

If abnormal keratinization occurs
near the exit of a pore, the pore
becomes blocked, trapping
sebum inside (referred to as a

comedo).

When sebum builds up, P. acnes,
which live primarily on fatty
acids in the sebum, increase. P,
acnes produces a variety of
substances that cause
inflammation, resulting in a

reddish inflammation (papules). -



Sweat glands

- Simple coiled tubular gland

Sweat
pore

ARULND (Sweat glands) wusla 3 wila

1. Eccrine glands: wulavialuiasienie
Hair 2. Apocrine glands: wulAunausiied LY perineum,
ollicle

axilla, external acoustic meatus (ceruminous

Soar | cland), mammary gland (modified sweat gland)
gland '

3. Apoeccrine sweat gland: Wu# axilla
Apocrine
sweat
gland

64

© MAYC FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED

https://www.naturopathic.cat/es/anatomia-humana/sistema-tegumentario/



Eccrine sweat glands

WU levinldlus19n1g waznuunNENNa s W

lainwu? glans penis, clitoris wag labia minora

Basement

\‘Tmembrane Y, .
N\ Usznaunig 2 §7u

1. Secretory portion: simple cuboidal epithelium
- Clear cells: production of sweat for
thermoregulation

- Dark cells: secreting the watery, electrolyte-
_— Myoepithelial cell i . .
R Basement rich component of sweat for antimicrobial

W membrane

defense

§ - Myoepithelial cells: contract to move the
&l watery secretion into the duct
R~ S ;‘.}\ N R é‘,};, / : A 2. Excretory portions: stratified cuboidal epithelium

65

https://www.frontiersin.org/journals/cell-and-developmental-biology/articles/10.3389/fcell.2021.667765/full



Apocrine sweat ¢lands

Sweat pore

Duct

Myoepithelial cell

‘#——_ Connective AT L
tissue of dermis .-\ ool oA G B

Apocrine
gland cells

Duct of
apocrine
sweat gland

: ,
. Sectional plane-
. through apocrine 3
Wl s £ / sweat gland 7C ' "

ross section LY
(a) Apocrine LM x 459 of merocrine
sweat gland sweat gland

https://slideplayer.com/slide/14879730/

. -‘.. -

[~ 1 aa 1
Wusiaunivuinlie

* SuSysazyinaulleng ey
* gosluumAdNalnAnN1TaS Yo IRD
* nanansUNNanwzRteITU (Viscous milk-

to-clear fluid)

1ASIAS19FBUARIY eccrine  glands
widl dark cells 110N clear cells  wazdl
myoepithelial cells  lausouNgIuwas i

basement membrane U1
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Eccrine and apocrine sweat glands

Myoepithdial cdll

= Connective
 tissue of dermis

L S .
Eccrine sweat LM x 243
gland

“ : p ‘:-:__ ,» ..:.. ‘_i . ! \'
el ¢ ' Kk
Apocrine sweat LM x 459

gland : .
Sactional plane — *

Apocrine sweat glands through apocrine - e Eccrine sweat glands
secrete a thick, odorous sweat gland discharge a watery fluid
fluid into hair follicles. onto the surface of the skin.

67
https://slideplayer.com/slide/11970833/



Apoeccrine sweat glands

®* New family of sweat glands

* Suaseylusyee puberty

* nunaanlUusIn axillae Vot

v

Axillary hyperhidrosis
HUreNintginieseninusuiniaunid (Axillary
hyperhidrosis) gWUININAIT 50% VesReULNaUsISnusLTY

YUA Apoeccrine glands

68

https://qsderm.com.au/axillary-hyperhidrosis/ https://www.jneurology.com/articles/hyperhidrosis--an-unknown-widespread-silent-disorder.html



NETES

Direction

of gro Lateral ) .
'g«;h S Pl P hard plates of keratin on the dorsal surface of each distal
—— Lateral nail fold
( :,\/ % = phalanx
! ‘ Nail body ';:: \ (e ) \ . . .
. __LT Lunula ). \ " - Nail plate (nail body): translucent plate at outer portion
IR I bonedl b cross-sect - .
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- Free edge
- Hyponychium: layer of stratum corneum under the free
edge where the nail separates from the fingertip

function: preventing pathogens like bacteria and fungi
from getting under the nail plate and into the nail bed.
- Eponychium (cuticle): layer of stratum corneum which
extends between the skin of the finger and proximal nail
plate.

function: preventing pathogens like bacteria and fungi
from getting under the nail bed and into the nail matrix.
- Lunula: white ‘half-moon’ appearance of the germinal
matrix through the proximal nail plate
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Nail histology

https://plasticsurgerykey.com/nail-disorders-5/
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