Kozni pokr'yv
(Integumentum commune)

KuZe a kozni derivaty (adnexa)

Ales Hampl
Prosinec 2019



Funkéni jednotka

Nejvétsi télni systém

16% vahy téla

1,5az22 m?

Epidermis - rohovatéjici vrstevnaty
dlaZdicovy epitel

Dermis = Skdra - vazivové slozka

Tela subcutanea

Subcutis - Podkozi

- f

KoZni adnexa
derivaty epidermis

+ vlasy a nehty
*  koZni Zlazy (mazové + potni)
*  mlééna Zldza




KiZe = Kombinace 4 tkani

- Epitelovd - outer layer
* Pojivovd - underlies dermis
» Hladkosvalova - goose bumps

* Nervovad - sensory receptors
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Functions of the skin

. Regulation of body temperature

Cellular metabolism produces heat as a waste product .
High temperature

dilate surface blood vessels

sweating
Low temperature

surface vessels constrict

shivering

. Protection

physical abrasion
dehydration
ultraviolet radiation

. Sensation

touch
vibration
pain
temperature

. Excretion
. Immunity/ Resistance
. Blood Reservoir

8-10 % in a resting adult

. Synthesis of vitamin D

uv light
aids absorption of calcium



Epidermis - Vrstvy

(keratinocytes - 4 or 5 layers)

corneodesmosomes

5. Stratum corneum
. polar lipids - ceramides

dead, flat cells full of keratin (25 to 100 layers)

. Stratum lucidum
more apparent in thick skin
3-5 layers of clear cells
transitional state

o 0 odN
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. Stratum granulosum

+ 3-5 layers

+ tight junctions = zonulae accludentes
+ keratohyalin found in granules

« cells beginning to die

+ keratohyalin and lamellar granules

2. Stratum spinosum
» polygonal cells (keratines 1 and 10)

» 8-10 layers of keratinocytes
* desmosomes — shrinkage - spines

1. Stratum basale (germinativum)

cylindrical cells — one layer (keratines 5 and 14)
stratum germinativum

the only proliferating cells (stem, progenitor)
hemidesmosomes

Keratinizujici vrstevnaty dlazdicovy epitel
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Mnemotechnicka pomicka
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Epidermis (PokoZka) - Tenkd x tlusta kize
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Tenkad ke | SRl
Epidermis 50 - 100 pm

Tlusta kuze

* pokryva cely povrch téla kromé dlani a plosek Epidermis 500 - 1000 pm

nohou

* typické kosoctverecné polickovani

* stratum corneum - meéné nez 25 vrstev bunék
* stratum lucidum chybi

» adnexa: potni zlazy + mazové Zlazy + chlupy
(kromé rtd, glans penis, labia minora)

* pokryva dlané a plosky nohou — tzv. akralni kuze
* hmatové listyl
« stratum corneum - 100 vrstev bunék

* stratum granulosum — zbytnélé

» adnexa: - pouze pocetné ekkrinni potni zlazy




Epidermis




Epidermis - Mezibunécné spoje

Zonula occludens: tight junctions
— > prevent diffusion across cells

Zonula adherens: Ca++ dependent
cadherins that connect to actin

Macula adherens: made of
A > desmosomes

Gap junctions: communication for
electric / metabolic function

& 7 Hemidesmosomes: connect cells
Basement Membrane

to basal membrane




Spojeni: Dermis - Epidermis
Hemidesmosomy
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Epidermis - Stratum spinosum - Desmosomy
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Epidermis - Stratum spinosum




Epidermis - Nekeratinizujici bunky
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Intermediate »* Melanin granule %,

Keratinocyty - 90%

e 1 - produce keratin
+ Melanocyty - 8 %
,,. - produces melanin pigment
. o - melanin transferred to

s, (b) Melanocyte“.‘ .
e other cells with long cell
e processes
“  * Langerhansovy bunky
5 - from bone marrow
- provide immunity
. —actie : * Merkelovy bunky
(Merkel) » .
disc  ; - in deepest layer
Sensory » .
j neuron * - form touch receptor with
"(0) Langerhans cell ., (d) Merkel cell o sensory nheuron
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Epidermis - Melanocyty 1

Melanocyte

Melanine

Melanocytes: clearish cells in
basal layer with dark nuclei ; ratio :
of 1:40 - epider'ma| melanin unit. Tyrosinase

is synthesized
in RER

Stratum
spinosum

Melanocyte

Stratum basale
cell



Epidermis - Melanocyty 2




Epidermis - Melanocyty 3

Copyright & The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Melanocyte with Pigment Granules

Pigment
granule

Nucleus

Cell
membrane

Basement
membrane

\Dermis

.
Copyright M. Schiiwa/ Visuals Unlimited



Epidermis - Melanocyty 4 - Pigmenty

Three pigments contribute to skin color

Melanin - yellow to reddish-brown to black pigment, responsible
for dark skin colors

(Freckles and pigmented moles - result from local accumulations of
melanin)

- yellow to orange pigment, most obvious in the palms and
soles of the feet

Hemoglobin - reddish pigment responsible for the pinkish hue of
the skin

Do some people have more melanocytes than other people?
NO 1l




Epidermis - Langerhansovy + Merkelovy bunky

Migrate to lymph nodes

Langerhans cell
immunological reaction that effects the skin

Merkel cell

combines with
disclike sensory
nerve endings [y N
to make Merkel's /3 N\ S
discs .




Dermis (Skara) 1

Everything below the dermal-epidermal junction / basement membrane

Connective tissue layer with contains blood vessels, nerves, sensory receptors, adnexal
structures




Dermis 2

Epidermadlni

lista
Dermadlni
papila
Stratum papillare .. -V
(tenké) % Dermig +{

*

*

« .
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Stratum reticulare
(tlusté)

. - Epidermis

|~ Dermis

= az 4 mm na dlanich a ploskdch nohy



Stratum papillare 1

Capillaries

Str. papillare

»  Ridké vazivo & elastickd vidkna

« dermal papillae which project into epidermis
* anchors epidermis to dermis orpuisele
* contains Meissnerova hmatovd téliska (tlak) 5 o
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& volna nervova zakonceni (bolest & teplota) vy



Stratum papillare 2

Two major types of fibers:
- Type I Collagen
- Elastic fibers: three types based on microfiber and elastin content

N pv

Type | Collagen




Stratum papillare 3

Epidermaldlni listy (dlané + plosky)
* reflect contours of the underlying dermal papillae
form the basis for fingerprints (and footprints)
* increase firmness of grip by increasing friction
 Daktyloskopie - the study of the pattern of epidermal ridges

Opening of
sweat gland
ducts

Epidermal
ridge




Stratum papillare 4

Dermadlni papily

Paplly po odloucem epldermls
T AN " T TS SN



Stratum reticulare + Kozni adnexa

« Husté nepravidelné organizované vazivo

*  Mazové zlazy

« Vlasové folikuly

* Ducts of sweat (sudoriferous) glands

* Linie Stépnosti

* Meissner's corpuscles and Pacinian corpuscles (on lips, ext. genitalia, nipples)

e

Mazové Zlazy

Eccrine glands M. arrector pili Hair follicle



Kozni zlazy

Potni Ekkrinni Tubulézni
Apokrinni Tubulozni az
(ekkrinni) tubuloalveolarni

Mazové Holokrinni Vétvené acindozni

(alveolarnt)




KoZni Zlazy - Ekkrinni potni Zzlazy
(glandulae sudoriferae eccrinae)

+  Sekrecni oddil:
Jednovrstvy cylindricky epitel + myoepitelové burky

» Vyvodni oddil:
Dvouvrstvy kubicky epitel

Release to adjust body temperature

Not on: red lips, glans penis, preputium, labia minora

Eccrine sweat
gland



Ekkrinni potni zlazy
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Three cell types
« Dark cells: pyramid shaped with secretory granules line lumen of tubule
« Clear cells: located toward basement membrane - secrete water and ions
*  Myoepithelial cells: spindle shaped contractile cells
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Ekkrinni potni zlazy




Ekkrinni potni Zlazy




KoZni zldzy - Apokrinni potni zlazy

(glandulae sudoriferae apocrinae)

- Sekreéni oddil:

Jednovrstvy dlazdicovy az cylindricky epitel
(v zdvislosti na obsahu produktu) + mYOCPITCIOVZ bunky

» Vyvodni oddil:
Dvouvrstvy kubicky epitel

VZdy asociovdny s vlasovym folikulem Il

Rizeny hormondlné (aromatické Zlazy)

Pouze na: podpaZdi, dvorec prsu, scrotum,
labia maiora, periandlni oblast, zevni
zvukovod, eye lid (Mollovy z/azy)
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Kozni zldzy - Mazové zldzy
(glandulae sebaceae)

Jendoduché vétvené acindrni zlazy e Pt
Nékolik acint Usti do jednoho vyvodu. e

+  Sekrecni oddil:
Vicevrstvy epitel, postupné degeneruje

» Vyvodni oddil:
Vicevrstvy dlazdicovy epitel

Obvykle asociovdny s vlasovym folikulem

Volné: Cerven rtd, glans penis, preputium, labia
minora, o¢ni vicko (Meibomovy Zldzy)

Nejsou na: dlanich a ploskach nohy



Sebaceous follicle

Mazové Zlazy

£
N gland

Sebaceous

Sebaceous gland (LM X 120)

;‘ X" e ’__

Lumen
{hair removed)

Wall of hair
follicie

Basement
membrane

Germinative {stem) calls



Mazové zlazy

viasovy folikul
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Mlééna zlaza

Modifikovand a specializované tuboalveolarni potni zZlaza.

Parenchym Stroma
» Vyvody « Pojivovd tkdn
» Ektoderm povrchu téla + Mezenchymovy piivod
(od Sestého tydne)
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Nadpocetné mlécné zlazy a bradavky

An extra breast Spolymastia) or
nipple (polythelia) occurs in
approximately 1% of the female
population - inheritable.

Supernumerary nipples are also
relatively common in males.

Less commonly, supernumerary
breasts or nipples appear in the
axillary or abdominal regions of
females developing from extra
mammary buds that develop along
the mammary crests. They become
more obvious in women when
pregnancy occurs.




Vyvoj duktdlniho stromu mlécné zlazy
Odehrava se hlavné az po narozeni

After After
Puberty Pregnancy

-< é
Proliferation

Proli [ Proli [
roliferation roliferation Differentiation

Birth 2 years

At puberty changes in the hormonal secretions in females cause
further development and structural changes within the glands.

Secretions of estrogen and progesterone from the ovaries (and

later from the placenta) and prolactin from the acidophils of the

gn’rer'ilor' pituitary gland initiate development of lobules and terminal
uctules.

Full development of the ductal portion of the breast requires
glucocorticoids and further activation by somatotropin.



MIécna Zlaza - Anatomicka organizace

o Lalok = 1 Zlaza
Side View of Breast e  total of 15 to 20 lobes
_  1lalok - 1 hlavni vyvod (ductus lactiferi - mlékovody)

Connec'riye+Adipose ALVEOLUS
tissue AL D‘U’C
. T, CONNECTIVE TISSUE SEPTA
- ':“LOBE}:‘ """""""" P B - INTRA LOBULAR
s {LOBULE ¥ [/757%=Ipg C ONNECTIVE TISSUE
Lobules e "~-....--
LalGéek
+ 1 termindlni kandlek MAMMARY DUCTS
Termindini duktolobularni + GLAND CISTERN
Jednotka q - [:

TEAT CISTERN

FURSTENBERG'S
ROSETIE

STREAK CANAL




Mlécna Zlaza - Po puberté - Nelaktujici 1

majority = connective tissue

the same basic architecture as the
lactating (active) mammary gland

Sekrecni oddily - alveoli are not
developed, only small groups of cells at
the endings of ductuli

Vyvody - branched + partly luminized




Mlécna Zlaza - Po puberté - Nelaktujici 2
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Mlécna zlaza - Laktujici 1

majority = glands

Vyvodni oddily: proliferate, branch, luminize |
(estrogens) ;

Sekrecni alveoly: proliferation, luminization
(progesterone, prolactin)

connective tissue - only thin septa

/  Myoepithelial cell
g Basal lamina
s Alveolar cell
Enlarged Milk lipids
secretory lobules Duct
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Mlécna Zlaza - Laktujici 2

- Sekrecni odddily: filled by secretion
(lipid droplets = apocrine, proteins =
eccrine - exocytosis)

* Vyvodni oddily:

Kandlky v bradavce: vrstevnaty dlazdicovy

keratinizujici ep.

Sinus lactifer a ductus lactiferi:
jednovrstvy/vrstevnaty kubicky/cylindricky

epitel

Termindlni kandlky: jednovrstvy kubicky ep.

+ myoepitelové burky




Mlécna Zlaza - Laktujici 3

Lumman

Milk sacretng cel

Elood capiliary

Hasa mambrane

Wyoapthelal cell

i
l.Ei alveolus




Mlécna Zlaza - Laktujici 4

© Elsevier. Gartner & Hiatt: Color Textbook of Histology 3E - www.studentconsult.com

Electron micrograph of an acinar cell

The alveoli are composed of
cuboidal cells partially
surrounded by a meshwork of
myoepithelial cells.

These secretory cells possess
abundant RER and mitochondria,
several Golgi complexes, many
lipid dr‘opleTS (apocrine secretion), and
numerous vesicres containing
caseins (milk proteins) and
lactose (exocytosis).

Not all regions of the alveolus
are in the same stage of
production, because different
acini display varying degrees of
preparation for synthesis of
milk substances.



Mlécna zlaza - Laktujici 6




MIlééna zlaza - Involuce

atrophy and degeneration of the
secretory cells

milk biosynthesis ceases
adipose cells occupy the empty space
the duct system remains

this process continues throughout
menopause




Mlécna zldza - Stadia vyvoje (funkce)




Vlas - Vseobecna stavba

< Infuncibulum

Stvol: portion of hair above surface
Koren: portion of hair below surface
Kutikula: outermost layer of hair

Vlasovy folikul: invagination of
epidermis (to dermis / hypodermis)

Vlasova cibulka: at the base of the
follicle (matrix - epithelial cells +
melanocytes)

projection of dermal
connective tissue into bulb - contains
blood vessels and nerves

Velusové x Terminadlni chlupy

Shaft
(beyond epidermis)

Root

Sebaceous
(oil) gland

Hair follicle
Arrector
pili muscle

Matrix

Melanocyte
Hair papilla



Arrector
plll muscle

Connective
tissue sheath

Struktura viasu 1

*
L4
=' Vazivové pochva CTS
“
*
Glassy membrane
Ry "w,
L4
§ Medulla =
», ofhair « Vnéjsi korenova pochva RS

Vnitfni korenovda pochva IRS

. . =
LR
=" Garther and Hiatt, Color textbook of histology, Elsevier
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Struktura vilasu 2

Huxleyova + Henleyova vrsiva

—

Kutikula




a cibulka a papila

Viasov




Vlasy - barva a tvar

Copyright & The MoGraw-Hill Companies, Inc. Permission required for reproduction or display.
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Vlasovy cyklus

Anagen Katagen

Active stem cells . .
Active papilla

S

Active papilla
T Alll AlIV

e

Active papilla Anagen - months to years
Katagen - 3 weeks (involution)
Telogen - 3 months (resting)



Nehet 1

Nehtova ploténka (télo) - str. corneum
Nehtové ltzko - str. basale + spinosum + dermis
Matrix - str. germinativum

‘e

i\lall root. ,:' Eponychnum Lunula;” g Nall body ": '
------- i ... (cuticle) .7 ., (plate)

‘s
--------

— Free edge
of nail

Hyponychium

—

B L O 3@ yoS. " 4—— Epidermis
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7 ) TN, Phalanx
\ I S (finger
S bone)

Nail matrix



Nehet 2

Capillaries

Epidermal
ridges

Dermal papillae

Dermis

Nail root

Lunula

Cuticle
Nail body



Podkozi - Hypodermis

Area deep to the dermis

- Ridkeé vazivo obsahujici
adipocyty, nervy, sensorické

receptors, arterie a vény (deep
rete cutaneum)

« Provides a flexible attachment O 4
to the underlying muscle and A B

fascia

VNS

. L Y O {
Ea 1 LRSS = . Sy ey
Y | 3 ¢

Hair bulb in the
subcutis of the scalp



Vyvoj kizZe

Ektoderm

(mesoderm - dermatomy + nesegmentovany

Mesenchym

mesoderm - somatopleura)

« Adnexa « Hypodermis
rerareaie surface
A - Month 1 - simple surface ektoderm . \.::..:ch,....
periderm
B - Month 2 - two layered epithelium: SocllREEse s ::' '::;
B.
periderm

basal layer + periderm (epitrichium)

C - Month 3 - basal + intermediary +
periderm layers

(week 10-17 - formation of dermal ridges)

D - Month 5 (end) - periderm replaced
by stratum corneum

intermediate layer
epidermal ridge

melanoblast

= developing
P, o f:_:"_:_/ collagenous and

G N elastic fibers
in the dermis
melanocyte stratlum corneum

stratum lucidum

stratum
gronulosum

stratum spinosum

stratum

/ erminativum
popillary and reticular -

loyers of the dermis



Hojeni koznich ran 1

Povrchové rany Hluboké rany

N

Epidermis

Detached, enlarged

basal epithelial 3
calls migrating (S Basalicells

)\ across wound (germinal layer)
: Basement &)
e | e NG ,
7 B N membrane g
S ol kT —\i Dermis I

(a) Division of basal cells and migration across wound (b) Resurfacing of wound

cell migration — contact inhibition



Hojeni koznich ran 2

Povrchové rany Hluboké rany

Blood clot

Scar

Site of injury tissue

Blood cells

Fibroblasts

Inflammatory phase @—>  Migratory phase — Maturation phase
+

Proliferative phase

Fibrin tvori srazeninu Fibroblasty tvori granulacni tkan
hypertrophic scar = keloid



Dékuji za pozornost !

Otazky a komentdre na:
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