Histology Lab- Skin
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It consists of:

1- The skin.

2- The skin appendages:
1 Hair.

7 Nail.
1 Sweat, sebaceous & mammary glands.




1 It consists of two layers:

1- The epidermis: the
superficial epithelium derived
from ectoderm. It is avascular
but rich in sensory nerve endings
especially for pain.

2- The dermis: the deeper

vascular connective tissue layer
derived from mesoderm.
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1 It 1s a keratinized stratified
squamous epithelium.

Stratum Dead g

0 It consists of four types of . o

cells: S | g

1-Keratinocytes. P K

2-Melanocytes. _ p——
spinosum

3- Langerhans cells.

4- Merkel’s cells. ek
Stratum Merkel cell
basale Tactile disc
Boraie Sensory neuron




1 They are the most abundant cells
1n the epidermais.

0 Keratinization (15-30 days):

1 The superficial epithelial cells are
shed off at the surface and are
replaced by cells arise from stem
cells in the basal layer.

0 As the cells move upwards:

1- The keratin filaments
(cytokeratin filaments) accumulate
inside the cells.

2- The nucleus and organelles are
disappearing.

3- The cells die.
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1 If the process of keratinization occurs
more rapidly ( one week): The
superficial keratinized cells will
accumulate and desquamate forming

thick scales (dandruff).
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1 Number of layers: one layer.
0 Structure:

1- Shape of cells: low columnar.
2- Nucleus: large oval.

3- Cytoplasm: deep basophilic (numerous
polysomes).

4- The cells are attached together by
desmosomes and to the basement
membrane by /emidesmosomes,

5- Frequent mitotic figures.
1 Function: renewal of keratinocytes
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0 Number of layers: 5-10.
0 Structure:
1- Shape of cells: polyhedral.

2- Multiple spinous processes
which interdigitate the similar
processes of adjacent cells by
numerous desmosomes.

1 Function: resisting the
effects of friction and pressure.




0 Number of layers: 3-5.

0 Structure:

1- Shape of cells: diamond shaped.

2- Nucleus: flattened.

3- Cytoplasm: deeply basophilic& granular, conte

a. Keratohyaline granules:
non-membrane-bounded granules ( packing
keratin filaments together).

b. Membrane-bounded lamellated granules: It
synthesis starts in stratum spinosum and tt
Increase in number in stratum granulosum,
collect near the cell membrane then dischar
their contents in the intercellular spaces.

1 Function: waterproof-barrier of the skin.
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1 Structure: 2-3 layers.

0 Structure:

1- Shape of cells: flattened &
pale.

2- The nuclei and the organelles:
are degenerating.

3-The cytoplasm: contains
densely packed keratin
filaments.




keratinized cell envelope

0 Number of layers: 20-30.
0 Structure:

1- Shape of cells: flat cells in the form of SRR OO O o e
eosinophilic horny scales. [ . [ woaes

g, N—=— keratohyalin
2- The nuclei and organelles: degenerated. el

Golgi apparatus

3- Cytoplasm: contains densely packed
keratin filaments.

4- The cells adhere to each another by
remnants of desmosomes. - ochonarion

basal cell tonofilaments

ribosomes
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O NON KERATINOCYTES




0 The color of the skin depends on the interaction of three
factors:

1- The content of carotene ( yellow).
2- The oxygenated /emoglobin in the capillaries(red).
3- The melanin pigments (brown to black ).




0 Features:

1- Site: 1n the epidermis, between the cells
of the stratum basale (also found in the

hair follicle).

2- Structure: branching cell, its cytoplasm
contain melanosomes.

0 Function:

Melanin formation which protect against
the harmful effect of ultraviolet rays, thus
exposure to sun light accelerates the rate
of melanin production.




1 Cytocrine secretion: unusual mode of
secretion, in which the cytoplasmic
processes of melanocytes transfer the
melanosomes into the neighboring
epidermal cells.
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0 The number of melanocyvtes: Nearly the same in all races.
Although, hereditary and racial factors control the amount and size
of melanosomes and the rate of transfer by melanocytes.




1- Albinism: Lack of pigmentation, in which
the melanocytes fail to form melanin.

2- Vitiligo : a depigmentation disorder
occurs due to degeneration of melanocytes.




1 Origin: blood monocytes ( mononuclear
phagocytic system )

0 features:
1- LM:

7 Shape: branching cells with multiple cytoplasmic
processes.

1 Nucleus: folded & irregular.

1 Cytoplasm: pale.

1 Site: between the cells of stratum spinosum.
2- EM:

7 numerous [ysosomes.

1 2 Nos: No keratin & no desmosomes between the
Langerhans cells and keratinocytes.




Innate immunity is critical to

@ Pathogen adaptive immune response
\ antigen-presenting cell (macrophage or dendritic cell)
. / cytokines
r-gcc):lelg'tlz)ers\ | (IL-12 IL-6, TNFo)
repc:,agigze ' : . costimulatory

naive T cell effector T cell

@» Pathogen/antigen

| | | |
Innate Immunity Adaptive Immunity







0 Function: Immune function
Antigen presenting cells
(binding, processing and
presenting the antigen to T
lymphocytes. They are
ivolved 1n the cutaneous
contact hypersensitivity
reaction.




0 Features:

1 Shape: large cells with short processes.

1 Site: the basal layer of the epidermis.

1 They are attached to the keratinocytes
by desmosomes.

1 The sensory nerve fibers pierce the
basement membrane, end as expanded
discs near the Merkel’s cells

0 Function:

Receptors for fine touch sensation.
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Merkel' s cell

1- Site

2- Function

3- Structure

Basal layer. Stratum spinosum.

Melanin secretion which Antigen presenting cell
acts as a screen against UV responsible for cutaneous

radiation. hypersensitivity.
Branching cells. Branching cells with
Cytoplasm contains 1rregular nucleus.
melanosomes. Cytoplasm contains

lysosomes.
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Fig (28): Keratinocytes and non- keratinocytes

Basal layer.

Receptors for light touch.

Large cell with short
processes.

Connected to keratinocytes
by numerous desmosomes.




DERMIS

1 It 1s a connective tissue layer.
o It contains:

1- Epidermal downgrowths: the hair
follicles, the sweat glands & the
sebaceous glands.

2- Sensory nerve endings (receptors).

3- Numerous capillaries: for
thermoregulation and nutrition.
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1 It 1s the thin superficial layer,
interdigitating with the basement
membrane of the epidermis.

0 Structure: loose connective tissue rich
in blood capillaries & receptors for fine
touch and temperature sensation.
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1 It 1s the deep thick layer.

0 Structure: dense irregular connective
tissue (more fibrous and less vascular
than the papillary layer) contains:

1-Collagen& elastic fibers.
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2- Sensory nerve endings for pressure
sensation.
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THE HYPODERMIS

1 It 1s a subcutaneous layer lies under the

dermis (it 1s not a part of the skin).

1 Structure: loose connective tissue rich in EEiE D0 oo

fat cells.
0 Functions: Dermis —»
1- Attaches the skin to the underlying tissue.

2- Storage of fat. Hypodermis —»

3- Contains the large blood vessels that
supply the skin.

4- Allows a great mobility of the skin(except

in palmé& sole).




SKIN APPENDAGES




1 Definition: an epidermal downgrowth

into the dermis.

1 It ends by the hair bulb which 1s
invaginated by a vascular connective
tissue dermal papilla( if destroyed, the
hair follicle dies and the hair will not
ogrow again).
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0 Origin: from the upper third of the hair
follicle.

1 Sites: They are most numerous over the
head and ano-genital area.

1 Type: simple or simple branched
alveolar, holocrine glands.
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0 Structure: ”
EpoMedicine

A- The secretory portion: \

1 It 1s pale & alveolar in shape. Skin Sufaoe—==\ *

1 It 1s lined by a layer of flattened germinal |
cells resting on a basement membrane.

1 This layer proliferates & differentiates, Folicl
becomes polyhedral and accumulate
sebum.

1 Then they are pushed to the center, Sogamn/
where they degenerate while discharging
their secretion.

Hair

Disintegrating cell
and its released

contents
Sebum

Mitotic divisions
o replace cells




01Sebum:

-’.‘
EpoMedicine
1 Definition: fatty substance+ cell debris
+ keratin. Disinteqrating cell
and its released
0 Functions: contents
1- lIubrication of the skin surface and hair.
2- has a bactericidal effect.
Mitotic divisions

to replace cells




B-The excretory duct:

. . . Opening of Hair
1 It 1s short and wide, opens obliquely Follicle Duct known as

into the upper third of the hair follicle; plo Seba°°’°“s duct st
directly into the skin surface. - T

1 It 1s lined by stratified squamous
epithelium.

Sebaceous Gland-
cells make sebum (oil)







1 Type: simple coiled tubular
glands.

1 Site: deep in the dermis or the
hypodermis.

1 Classification: the eccrine &
the apocrine glands.

Hair
follicle




0 Site: all over the body.

1 Secretion: watery rich in sodium chloride.
1 Activity: since birth.

0 Structure:

1- The secretory portion: small rounded acini with
narrow lumen and composed of three cell types:

1 Dark pyramidal cells: secreting glycoprotein
(mucoid).
1 Clear cuboidal cells: secreting a watery secretion.

1 Myoepithelial cells: move the secretion into the
ducts.

2- The excretory duct: lined by stratified cuboidal
cells. It ascends in a helical course to the epidermis
where it opens on the skin surface.
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0 Sites: in the skin of axilla, areola of the
breast, and perianal region.

01 Secretion: viscous, has a characteristic odor.
0 Activity: at puberty.

1 Structure:

1- The secretory portion: acini which are
larger and of wider lumen than the eccrine
gland, composed of two types of cells:

1 cuboidal cells with apical secretory granules.

1 myoepithelial cells.

2- The excretory duct: lined by stratified
cuboidal cells, opens into the hair follicle.
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Eccrine sweat gland (ec= Apocrine sweat gland

outside)
1- Site All over the body. Axilla , perianal region & breast.
2- Activity Since birth. At puberty.
3- Secretion Watery. Viscous with odour.
4- Secretory portion e Smaller with narrow lumen. * Large with wider lumen.
» Consists of 3 types of cells: * Consists of 2 types of cells:
1. dark pyramidal: gives mucous 1. cuboidal cell: gives mucous
secretion. secretion.
2. clear cuboidal: gives watery 2. myoepithelial cell.
secretion.

3. myoepithelial cell: squeeze
secretion into the duct.

5- Duct Opens into skin surface. Opens into hair follicles.
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1- Thickness

2- Stratum corneum
3- Hair follicles

4- Sebaceous glands
5- Sweat glands

6- Sites

Thicker ( 5 layers).
Thicker.

Absent.

Absent

More.

Palm & sole.

Thinner (4 layers).
Thinner.
Present.
Present.

Less.

The rest of the body.




FUNCTIONS OF THE INTEGUMENTARY SYSTEM

1- Protection of the body against any injurious agents (Keratin in
stratum corneum).

2- Water proof-barrier: lipid-rich extracellular material in stratum
granulosum and stratum corneum.

3- Screening against ultraviolet rays: melanin pigments.
4- Perception of stimuli: sensory nerve endings.

5- Excretion of nitrogenous products and sodium chloride: in sweat.
6- Formation of vitamin D: mainly in stratum basale and spinosum.



FUNCTIONS OF THE INTEGUMENTARY SYSTEM

8- Regulation of the body temperature:
0 In hot weather:
1- Increase sweating.

2- Vasodilatation of the dermal
capillaries & closure of the arteriovenous
shunt —> Increase cutaneous blood
flow& increase heat loss.

1 In cold weather: constriction of
dermal blood vessels and opening of
the arteriovenous shunts
decrease cutaneous blood flow and
decrease heat loss.
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