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SOUCASNA KLASIFI

Na zakladé morfologickych a funkénich znaku

Kontinualni, avaskularni vrstvy bunék s riznou funkci,
orientovanych do volného prostoru, se specifickymi
mezibunéCnymi spoji a minimem mezibunécneého
prostoru a ECM

Derivaty vSech tfi zarodecnych listu

Epitelova

Obsahuji myofibrily - schopnost kontrakce
%+ Derivat mezodermu - KS, myokard, mezenchymu - HS
~ VlyjimecCné ektoderm (napf. m. sphincter a m. dilatator pupillae)

Svalova

Neurony a neuroglie
Prijem a prenos elektrického vzruchu
Derivat ektodermu, vyjimecné mezenchymu (mikroglie)

Nervova

Dominantni pfitomnost extracelularni matrix
~y Vazivo, chrupavka, kost, tukova tkan
«. Derivat zejména mezenchymu

Pojivova




EPITELOVA TKAN

OBECNA CHARAKTERISTIKA
EPITELOVYCH TKANI




VARIABILITAE
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OBECNA CHARA

Znaky krycich epitelli (jako prototypu epitelové tkané)

» Avaskularni (bez pfimého cévniho zasobeni) — vyziva z pojivové tkané (lamina propria)
» Apikobazalni polarizace

» Minimum mezibunééné hmoty

» Ukotveni do bazalni membrany

» Typicka morfologie a mezibunécéné spoje (tésné, adhezni, komunikacni)
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STAVBA TYPICKE

Apikalni povrch

000000

Lateralni povrch
yaJiaod 1ujesaje

Bazalni povrch

www.webanatomy.net




MODIFIKACE POVRCH

Apikalni povrch Lateralni povrch Bazalni povrch

mikroklky zonula adherens Hemidesmosom
nepravidelné macula adherens Bazalni labyrint
kartacovy lem (desmosom)
zihana kutikula zonula occludens

rasinky nexus

stereocilie interdigitace

Viz cytologicke
prednasky




BAZALNI MEMB

Epithelial cells

» Vrstva ECM, ktera pfipojuje epiteloveé buriky k
pojivovym tkanim

 V HE nezretelna, ale Ize histochemicky zviditelnit B\
nékteré jeji slozky (PAS) °% ‘

«  Produkt epitelii i fibroblastu =

» Selektivni bariéra - transport

« Tkanova integrita - soudrznost epiteli

Basement
membrane

Connective
tissue

Capillaries

Bazalni membrana je pojem svételné mikroskopie
Bazalni membrana = lamina basalis + lamina fibroreticularis
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BAZALNI MEMBRANA

Bazalni lamina (lamina basalis)
« pojem elektronové mikroskopie

e dvé vrstvy: lamina densa a lamina rara
— lamina rara (lucida) - GAGs (zviditelni se PAS reakci) - pfipojeni hemidesmosomu, svétla
— lamina densa - zejména neobvyklé kolageny (IV), tmava

* produkt epitelovych bunéek
* 950-100nm

Epithelial cell

Lamina O
- lucida

IS > Basal «
\Lamina lamina
densa _

Reticular fibers
(type lll collagen)

> Anchoring fibrils
Anchoring plaque —~ (type VII collagen)
(type IV collagen)

Lamina
reticularis




BAZALNI MEMBRAN

Lamina fibroreticularis

« pojem elektronové mikroskopie

« kolagen lll a dalsi neobvyklé kolageny (1V, VI)
 fibrilin

« produkt vazivovych bunek

Epithelial cell

Lamina O

> Basal

Lamina lamina

densa _

Reticular fibers
(type Il collagen) «
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Anchoring plaque = (type VII collagen)
(type IV collagen)

Lamina
reticularis




BAZALNI MEMBRANA
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Connective lissue

Dunsmore SE, Chambers RC, Laurent GJ. 2003. Matrix Proteins. Figure 2.1.2. In: Respiratory Medicine, 3rd ed. London.
Saunders, p. 83; Dunsmore SE, Laurent GJ. 2007. Lung Connective Tissue. Figure 40.1. In: Chronic Obstructive
Pulmonary Disease: A Practical Guide to Management, 1st ed. Oxford. Wiley-Blackwell, p. 467.




ARCHITEKTURA
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BAZALNI MEM

Mesangial
cells

Afferent
arteriole
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Endothelial
cells
Basement membrane

Slit diaphragm
Podocyte process

Albuminuria

o) NMNS

Foot process effacement

NMNL

| o Diabetic
o%o Healthy
ST 0%
Yol 0000000005

Proximal tubule
epithelial cell

Glomerular

epithelial cell

(podocyte)

Bazalni
m e m b ré n a Endaothelial cell

Bazalni membrana v ledvinnych
Shucip 1T teliscich je soucasti filtracni bariéry

Urinary space

Glomerular
‘basement
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BAZALNI MEMB

Klinické souvislosti - Membranozni glomerulonefritida

- cirkulujici protilatky se vazi na kapilarni sténu (BM)

- komplex komplementu (C5b-C9) napada
glomerularni epitelidlni bunky

- naruseni filtracni bariéry — proteinuria, edém,
hematouria, renalni selhani

- potvrzeni diagnodzy - elektronova mikroskopie

Glomerular capillary

Immune
Antibody Antigen complexes

Normal »Membranous glomerulopathy
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EMBRYONALNI PU

Bunky s epitelialnim fenotypem
vznikaji ze vSech tfi zarodeénych listu

Trophoblastic Amniotic
lacuna cavity Epiblast ~ Cytotrophoblast

Syncytiotrophoblast

Parietal
endoderm

Endometrium

Primary Hypoblast
mesoderm yolk sac

Courtesy of Dr Ray Gasser
Fig. 5-3. Digital photomicrograph of a 12-day human embryo (Carnegie No. 7700) taken just as implantation within the

Extraembryonic

endometrium is completed.
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Fig. 6-27. Flow chart showing the formation of the organs and tissues of the embryo from the fundamental
germ layers. The arrows are color-coded according to the germ layer of origin of the structure (see Fig. 4-1 for color
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EMBRYONALNI PUVOD

Bunky s epitelialnim fenotypem vznikaji ze vSech tfri zarodecnych listl

Zarodecny list Epitelové derivaty

Ektoderm 1. Pokozka (vicevrstevny dlazdicovy rohoveéjici)
2. Potni Zlazy a jejich vyvody (jednovrstevny a vicevrstevny kubicky)
3. Vystelka ustni dutiny, pochvy a analniho kanalu (vicevrstevny dlazdicovy nerohovéjici)

Mezoderm 1. Mezotel vystylajici télni dutiny (jednovrstevny dlazdicovy)

2. Vystelky pohlavnich a mo€ovych cest (pfechodni, vicefady cylindricky, jednovrstevny
kubicky, jednovrstevny cylindricky)

Entoderm Vystelka jicnu (vicevrstevny dlazdicovy nerohovéjici)
Vystelka GIT (jednovrstevny cylindricky)

Vystelka zluCniku (jednovrstevny cylindricky)

GIT zlazy (jatra, pankreas)

Vystelka dychaciho traktu (vicefady cylindricky s fasinkami, jednovrstevny cylindricky s
fasinkami, kubicky, dlazdicovy)

o b~

Endotel vystylajici krevni cévy (jednovrstevny dlazdicovy epitel) vznika z mezechymu.




KLASIFIKACE EPIT

- na zakladé morfologie (kryci, trabekularni, retikularni)

- na zakladé funkce (zlazovy, resorpcni, smyslovy, respiracni atd.)
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Klasifikace
podle

1) morfologie

2) funkce

KLASIFIKACE EPI

 ®=plosné

= trabekularni

= retikularni

= resorpcni

= smyslové

= respiracni cesty
= alveolarni

= zarodecny




KLASIFIKACE EPIT

Morfologie

 Tvar a usporadani bunek
* PocCet vrstev

1. Epitely plosné
2. Trabekularni epitel
3. Retikularni epitel




PLOSNY EPITEL

Kritérium Termin RozliSeni
PocCet vrstev Jednovrstevny Jedna vrstva bunék
bunék Vicevrstevny Vice vrstev bunék
Vicerady Vice vrstev jader, ale vSechny buriky v kontaktu s

bazalni laminou

Tvar povrchovych

bunék

Simple squamous

Stratified columnar

Dlazdicovy
Kubicky
Cylindricky

Simple columnar

Keratinized
stratified squamous

Non-keratinized

Ploché dlazdicové buriky, Sitka >> vySka
Polygonalni bunky, Sifka = vySka
Polygonalni buriky, Siftka < vysSka
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A Schematic of nonkeratinized stratified squamous epithelium as
seen with the light microscope. The epithelium acts as a protective
barrier and is typical of wet surfaces—linings of the oral cavity, esophagus,
anal canal, part of the urethra, and vagina. It also covers the cornea.




MORFOLOGIE P

= Jednovrstevny dlazdicovy epitel
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= Semipermeabilni bariéra, efektivni transport

= Endotel cév
» Parietalni list Bowmanova pouzdra (corpusculum renis)

= Mezotel




MORFOLOGIE PL

= Jednovrstevny kubicky epitel

= SekrecCni a exkreCni kanalky
= Uprava koncentraci iontu a
vody

= Tubuly ledvin

» Vsunuté a interlobularni vyvody zlaz
= Povrch ovaria

= Vnitrni povrch pouzdra CoCky




MORFOLOGIE PLO

Jednovrstevny cylindricky epitel

= Sekrece a absorpce
= Apikalni povrch miuze byt modifikovany
» QOchranna bariéra L

— Zaludek

- Stfevo

— Zlugnik

- Rectum

— Uterus

— Vejcovody

— Vyvody vétSich zlaz

— Ductus papillares ledvin




Jednovrstevny cylindricky epitel

MORFOLOGIE P




MORFOLOGIE PLOS

Vicerady cylindricky epitel s rasinkami a poharkovymi bunkami
= Dychaci cesty
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MORFOLOGIE PL

= Vrstevnaty dlazdlcovy epltel nerohoveéjici
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- Ustm’dutina
- Jicen

— Pochva

— Analni kanal
— Hlasoveé valy




MORFOLOGIE

= Vrstevnaty dlazdicovy epitel rohovéjici

— Epidermis




MORFOLOGIE

= Vrstevnaty kubicky - cylindricky epitel

— Velké vyvody Zlaz
— Spojivka




MORFOLOGIE PL

Prechodny epitel

— Ureter
— MocCovy méchyr




KLASIFIKACE EPIT

Morfologie

 Tvar a usporadani bunek
* PocCet vrstev

1. Epitely plosneée
2. Trabekularni epitel
3. Retikularni epitel




TRABEKULARNI E

« Bunky usporadané do tramcu, mezi kterymi
probihaji kapilary (sinusoidy)

« Adaptace ke zvyseni efektivniho povrchu
orientovaného k cévam

Portal vein

Hepatic artery
/ \ / _Bile ducts

Central vein

Portal vein  Hile duct  Hepatic artery




TRABEKULAR
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TRABEKULAR

T~
» Usporadani bunék endokrinnich zlaz
A e
|/ A

Nadledvina

Adenohypofyza




KLASIFIKACE EPIT

Morfologie

 Tvar a usporadani bunek
* PocCet vrstev

1. Epitely plosneée
2. Trabekularni (tramcity) epitel
3. Retikularni epitel




TRABEKULARNI

Thymus - cytoretikulum

p243250 [RM] & www.visualphotos.com

Thymus gland




SHRNUTI

Epitel plosny Epitel Epitel
trabekularni retikularni




KLASIFIKACE EPITEL

Funkce

* Kryci epitely — tkanova rozhrani, ochrana tkani
 Alveolarni — vyména dychacich plynu

* Resorpcni — transmembranovy transport

» Zlazovy — sekrece

« Smyslovy — prijem fyzikalnich a chemickych podnétu




OCHRANA TKANI

Vrstevnaty dlazdicovy rohoveéjici epitel

Mechanicka odolnost epidermis

- Konstantni abraze
— neustala sebeobnova
- Keratin
- zakladni strukturni protein epitell, polymer
- cytoskelet — intermediarni flamenta
- 54 genu pro keratiny

Stratum corneum

Stratum lucidum
w Stratum granulosum

- specifické pro rizné tkané
- diagnostika

W Stratum spinosum
|1|-""




OCHRANA TKANI

Vrstevnaty dlazdicovy epitel nerohoveéjici

Oy "y y _. I“::, W | .".I;-.

Odolna vystelka dutiny ustni a jicnu, vagina, canalis analis ﬁ}ﬂ% ,, R A ﬁjf‘- L
-ty - :'- &L T o'l "Ny '-_' | F.

- 5 -20 vrstvev plo$né usporadanych bunék TR RATED b &) I:'k A

- Konstantni abraze Rl e e U SRR W

- neustala sebeobnova

- Pouze bazalni vrstva v kontaktu s /. basalis
- Diferenciace bunék smérem k povrchu

(zplostuji se, akumuluji keratiny, glykogen)
- Zivé bunky v superficialni vrstvé — netvofi se str. corneum jako v epidermis
- Efektivni bariéra (tight junctions) s riznym stupném keratinizace (od
nekeratinizovanych oblasti (sublingualni sliznice) po parakeratinizované
oblasti — napf. tvrdé patro)

VySka (objem) bunék

4 Vazivo



OCHRANA TKA

Prechodny epitel mocovych cest — urotel

Chemicka odolnost
Strukturalni flexibilita

- Bunky vytvareji osmotickou bariéru
- Apikalni membrana

- Uroplakiny, lipidy
- Tésné spoje

- Subapikalni vezikuly

HO i
—.u+—

Wiki: doi: 10.1152/aiprenal.00307.2001




RESPIRACE

Jednovrstevny plochy epitel plicnich sklipku

- Vyména plynt difuzi mezi krvi a atmosférickym vzduchem (O,, CO,) — koncentraéni gradient
- Bariéra — krev-vzduch

- Surfaktant

- Respira¢ni oddil plic — plicni sklipky respiracnich bronchiold, alveolarnich chodbi¢ek a vacku

- Granularni (typ 1) a membrandzni (typ 1) pneumocyty (97%)

Surfactant- Squamous epithelial Nucleus of — |

secreting cell cell of alveolar wall endothelial cell Alveolar ¥ Capillary
- Red blood cell lumen lumen

Capillary

nucleus

Surfactant —|
(surface lining)

£ Alveolar— |
| +— Macrophage epithelium

— Epithelial

' Rl cell %
e nucleus Eﬁaggasal ]
= . r -~ Respiratory — Alveolar epithelium
m \ ~  membrane
] LN A Fused basement
T — « | - Endothelium —]
Alveoli (gas filled) Red blood cell Alveolar pores _ Capillary endothelium —

Copyright & 2003 Pearson Education, Inc.., publishing as Benjamin Cummings. | I
0.1-1 5 pm




ALVEOLARNI E

alveolus

e
capillaries L
- alveolus
V4
1
ahweolar type
‘ cell ‘\
e , nucleus of
alveolar type |
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s %:‘)*" \ cell
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ALVEOLARNI EPITEL

¥ < Endotelova burika

“Luméh kapilary

g

Bﬁeumocyt typu | (membran
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SMYSLOVY EPIT

Sitnice a Cichovy epitel

Smyslové a podptirné bunky

- smysloveé bunky konvertuji signaly z vnéjSiho prostfedi na zménu membranového potencialu
(tedy samy generuji nervovy vzruch)

- podpurné bunky udrzuji integritu smyslového epitelu

t
]

- primarni smyslové bunky (neurosmysloveé)
- modifikované unipolarni neurony
- generuji pfimo nervovy vzruch
- Cichovy epitel, retina

(TR
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Olfactory epithelium

lamina
propria

Bowman's gland

olfactory nerve fibre

e i "

basal cell

alfactory
apithalium

— 1 _olfactory
receptor cell

. * :- 5 oilla * \/ T e %a supporting cell -——dT e
. - T - - " ]‘ T I

lumen of nasal cavity
odour molecules 2 2009 Encyelopadia Britannica, Inc.




SMYSLOVY EPIT

Vnitrni ucho a chut’'ové poharky

- sekundarni smyslové burnky

- epitelie tvofi recepCni usek, samy nevytvari akCni potencial, ale uvoliuji neurotransmitery,
které na terminalnich zakonéen dendritl generuji nervovy vzruch

- vlaskové bunky vnitfniho ucha, buriky chutovych poharku

Sweet Umami Bitter Salty or sour

N

supporting cell hair calls
l. . .._ I__I_ |I 7

Tight junction

stereccilia

Support cell
inner har

basilar membrane nerve fibers

&)

channel
opan

Primary gustatory
neurons

BUMDLE NOT BUNBLE

TILTED TILTED ) T : i "

(&) 100 nm




KLASIFIKACE EPIT

Zlazovy epitel




EXOKRINNI SEKRECE

Jednobunééné zlazy Mnohobunécéné zlazy
— Poharkové bunky — Endoepiteloveé
— Enteroendokrinni bunky — Exoepitelove
apokrinni a merokrinni sekrece apokrinni, merokrinni i holokrinni sekrece

A B C

Disintegrating Secretion

cell and its
contents
(secretion)

Intact cell

New cell

Pinched off
portion of cell
(secretion)

Holokrinni x Merokrinni x Apokrinni




EXOKRINNI SEKREC

Poharkoveé bunky

Cylindrické zlazové epitelialni buriky

Apikalni povrch - apokrinni/merokrinni sekrece mucinu
Bazalni ¢ast — rER, GA, jadro, mitochondrie
Mucinogenni zrna — barveni mucinokarminem

Mucin v
sekrecnich
granulech




EXOKRINNI SEKRE

= Poharkové bunky

« Zejména respiracni a Gl trakt

* Produkuji hlen (mukus) = viskdzni tekutina sloZzena z
elektrolytll a vysoce glykosylovanych proteint (muciny)

» Chrani proti mechanickému i chemickému poskozeni
» Zachyceni a eliminace pevnych Castic

 Sekrece konstitutivni nebo po stimulaci (kouf, prach,
bakterie)

* Mukus po sekreci expanduje 500x behem 20ms

* Klinické korelace:
- zmény ve slozeni nebo mnozstvi hlenu
- chronicka bronchitida / cysticka fibréza

Ciliated cell

Basal Goblet cell

cell  (produces (produces MUCH1,|
MUC5AC) MUC4and |
possibly MUC16) |
Serous Serous
gland cell gland cell =
—+ Cilia
1 Microvill

Mucus gland cell
(produces MUC5B MH& — mggggc
and MUC16) — MUG16

a

Normal CF

doi: 10.1183/1025448x.00046004




EXOKRINNI SEKF

Microvilli

T Mucinogen
droplets

Nucleus




EXOKRINNI SEKRECE

Klasifikace exokrinnich mnohobunécnych zlaz

 Endoepitelové (neopoustsii epitel, napf. endoepitelové ZIazy uretry, konjunktiva)

* Exoepitelové (epitelové pupeny v okolnim vazivu)

» Podle tvaru sekrecCni komponenty
— Alveolarni (acinozni)
— Tubul6zni
— Tuboalveolarni (tubuloacinézni)

» Podle vetveni
— Jednoduché
— Vetvené
— Slozené

» Podle charakter sekrece s e e
— Mucinozni
— Serdézni
— Slozené

Compound tubular Compound acinar Compound tubuloacinar




VYVOJ MNOHOBU

Endocrine glands o - Exocrine glands

Kontakt s puvodnim epitelem

Zachovany - vznika vyvod

Zanika - interakce s kapilarami




EXOKRINNI SEK

< LM of part of a mixed seromucous gland in
the trachea. Several mucous acini with pale-stained
mucous cells are seen. [he basal nuclei are flat, and
cells appear washed out because mucous droplets
dissolved during specimen preparation. Darker stained
serous cells in adjacent acini have more rounded basal
nuclei. Serous cells are smaller than mucous cells. The
square outlines the area of interest seen in the EM
helow. 295x. HEE.

» EM of part of a mucous acinus in a mixed
salivary gland. Parts of three mucous cells line the
acinus lumen (%), Euchromatic basal nuclei have
prominent nucleoli. Basal cyloplasm contains many
profiles of rough endoplasmic reticulum (RER). Many
large, electron-lucent secretory vesicles (SV)
dominating the remaining cytoplasm are discharged
by exocytosis into the acinus lumen. 5400,
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EXOKRINNI SEK

Centroacinar
Cell

Acinus —

Duct

Acinus

Secretory
Product

Basal region of
acinar cell showing
basophilia

‘Sermis
acinus # ¢

» LM of part of a mixed salivary gland. Several pale
mucous acini surround two round serous acini. Serous
cells have conspicuous, dark-stained secretory vesicles;
mucous cells look vacuolated and washed out. EM in
2.15 shows the area in the square in detail. 600x.
Taluidine blue, plastic section.

<4 LM of part of the exocrine pancreas. The exocrine
part of the gland consists of closely packed spherical or
pear-shaped serous acini. Several columnar to pyramidal
acinar cells, with round basal nuclel, face a small central
lumen in each serous acinus. Basal cytoplasm is basop-
hilic; apical cytoplasm is more eosinophilic. Small clear
centroacinar cells (GA) in acini centers help distinguish
this purely serous gland from others, such as the parotid
salivary gland. A small duct, in the connective tissue
stroma, conveys secretions from acini o larger pancreatic
ducts. 385x. HEE.




EXOKRINNI SEKRE
I Aciue. ....
Basement membrans — _ |

Mycepithelial cells ,

Lobulp =

- Lobute

EY Intercalated duct

Loy simple cubakial
apitheium

sategdet— -
Z |,ha ny Simple cuboda-to-calmnas .

epEhsium

Interlobular seplum i 'jf .
At
Intralobularni Peeudistratified colimnar 0T A o

anithelium o fo b

o

o
.

Interlobar septum : '1 =
Inter’Iob’uIarnl O3 Labiraisn— }: 7
Coumnarsiratified | S0— (8
(IObarm) ;ﬂhuliE T 1} :E7I il
Hlavni 3 Main duct (ot shown) LEEE

Sdapted and modEed Fam Lisan TS Leten CF, Paparo fl Taet it of Histology Peladai-ta, WE Saindes 1968

Vyska epitelu a pocet jeho vrstev se zvysSuji smérem usti zlazy




EXOKRINNI SEKRECE —

- mucindzni i serozni
- Gianuzziho lunuly (demiluny)

i
-
LAl
4

,r
s 2 ,
)1} . ¥\ Serous
A : demilune
~
Lumen \‘
.r " g
erous
et ’ = -
Lumen 1 : demilune

Mucous cells

Serous cells

Giuseppe Oronzo Giannuzzi
(1838-1876)

Secretory #
capillaries
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ULTRASTRUKTURA Z

Zlazovy epitel zblizka

Ultrastruktura bunék souvisi s
biochemickym charakterem produktu

Pankreaticky acinus — serozni zZlaza, sekreCni vacky




BUNKY SECERNUJ

- velké svétlé jadro, zfetelny euchromatin
- vyvinuté RER

- GA/sekrecni vezikuly

- sekret nizké viskozity (serdzni)

- pankreas, slinné zlazy

Exocytosis e ®
ff,...‘rnembrane transport vesicle Q O o
/' released - :
[/ soluble \/“/_ R
\:-: - proteins f\t\'l- -
constitutive =~ etahweted -? :"’ soluble
secretion \_",J proteins
membrane o
z 1\' fusion cell membrane
ff proteins

\ ‘sgcreted proteins

|| secremry veslcl /

oo .0
regulated 0@ ‘? ' ™ f
secretion @@/ regulated =
Py membrane secretory
[ fusion proteins

~=="" signal
" transduction

20028 Encyclopsadia Britannica, Inc.

Golgi apparatus G




BUNKY SECER

rER, GA, exocytoza
Glykoproteiny, polysacharidy
fibrogranularni vezikuly
poharkové burnky

buriky muciéznich tubult




BUNKY SECER

- Vyvinuté seER
- Mitochondrie s tubuléznimi kristami
- Lipidové kapénky

http://www.pathologyimagesinc.com/emhandbook/tumor-recogn-section/tumor-pages/adrenocortical.html




BUNKY TRANS

- Membranové invaginace, bazalni labyrint
- Acidofilni cytoplazma
- Proximalni tubuly ledvin, zihané vyvody slinnych zlaz




MYOEPITELOVE

- Oplostélé, hvézdicovité, s prstovitymi vybézky
- Kontraktilni, obklopuji acinus nebo vyvod

- Aktinova mikrofilamenta, myozin, tropomyozin, cytokeratin
- Koordinace kontrakce — nexy (gap junctions)

- Slinné, slzné, potni mlécné zlazy, semenotvorné kanalky

Muscle cells
in wall of duct

--- Epithelial
milk-secreting cells

) Myoepithelial
cells

S | Mammary gland
Potni zlaza lobule

Sekrecni bunky (D, C)

Mezibunécny vyvod (IC)




Regenerace a plasticita
epitelialni tkane




REGENERACE EP

Rulizné epitely maji riznou schopnost regenerace (epidermis x smyslovy vnitfniho ucha)
Multi- a oligopotentni kmenové buriky
Mikroprostredi — stem cell niche

Priklad: Obnova strevniho epitelu

Vein carrying
blood to
hepatic portal
vessel

/-“— Microvilli

layers

Large
circular
folds

Muscularis
mucosae

Duodenal ~ @ =— submucosa
(b) gland




REGENERACE EPITE

Priklad: Obnova strevniho epitelu - 3-5 dnu

TA
compart-
mant

+4 position

Stem cell
Zane

Ir1r

Absorptive Goblet Paneth

Enterocytes cell cell

™ ;!
Progenitor
cells
Transit i
amplifying
(TA) cell
Lgr +ve
stem cell
ICBC)

Niche signals ‘ € J

" yot ¥l

(AW

Entaro-
endocring

/

call

!

Tl

Tuft
cell

& stemcells
==y Myofibroblasts

Muscularis
mucosae

® BMP antagonists

Differentiative

Compartment
(active BMP signaling)

Proliferative

Compartment
(active WNT signaling)

BMP pathway
BMP1,2,57
BMPR2, SMAD7
NOTCH pathway
JAGT

WNT pathway
WNTSB, APC, TCF4
Ephl/ephrin pathway
EFNA1, EFNB2,
EPHA2, A5

Myc network
MAD, MAX, MXI1

Stem Cell Niche
(ISEMF + SMC provide
source of BMP antagonists)

BMP pathway
GREM1, 2

CHRDL1

NOTCH pathway
NOTCH 1,2, 3
RBPSUH, TLE2
WNT pathway
FZD2, 3,7, B, TCF3,
DKK3, SFRP1, 2
Eph/ephrin pathway
EPHA1, 4,7

EPHB1, 2 3,4,6
Myc network

MYC




Abnormalni plasticita:

= Metaplasie

Vicevrstevny dlazdicovy

Jednovrstevny
cylindricky

Jednovrstevny
cylindricky

o

ae

« Diferencovany epitel je nahrazeny jinym typem diferencovaného epitelu

« Skvamozni metaplazie délozniho kréku (jednovrstevny cylindricky - vrstevnaty
dlazdicovy)

» RespiracCni cesty (jednovrstevny cylindricky s fasinkami - vrstevnaty dlazdicovy)

» Prekancerdza; obvykle v mistech chronického poSkozeni (kuraci)




PLASTICITA EPITEL

» Hyperplasie a hypertrofie

Normal Cells /

Normalni
prostaticka tkan

m<==-T»0>

Hypertrofie: roste velikost bunék

nwmoOZPIN remo

Hyperplasie: roste pocet bunék

Hyperplasie
Zlazového

» Dysplasie porucha diferenciace epitelu prostaty

Normal —> Hyperplasia —> Dysplasia —> Cancer

Adenokarcinom
prostaty

Wikipedia.org; http://radiology.uchc.edu




PLASTICITA EPI

Epltellalnl mesenchymalni tranZ|ce (EMT)
RN . %;’g}fmm

f
i,

AP

Zmeéna fenotypu z epitelialniho, soudrzného, na
mesenchymalni (migrujici, produkujici ECM).

Epithelial phenotype

Intermediate phenotypes Mesenchymal phenotype
as cells transition

Epithelial S Mesenchymal
cells cells
E-cadherin Syndecan FTS binding protein FAP
Cytokeratin MUCH 4—\!“ 1
Z0-1 Desmoplakin \ g
Laminin-1 a1 (IV) collagen Progressive loss of epithelial markers
Entactin miR200 family

and gain of mesenchymal markers

: FOXC2
miR10b miR21

J Clin Invest. 2009;119(6):1420—-1428. doi:10.1172/JCI39104.




Proces EMT je dulezity v embryonalnim vyvaoiji
Napr. delaminace bunék neuralni listy z neuroektodermu (epitel)

streak Epiblast

Primary mesenchyme Hypoblast

Smooth muscle cells




EMT - MET

Jde to i naopak - proces EMT-MET je flexibilni a je v pozadi
mnoha biologickych déju i onemocnéni, napr. fibroz a nadoru

EMT PR MET
Embryonic cell migration Organ differentiation
Wound healing Epithelial homeostasis
Cancer cell dissemination Metastatic colonization
Fibroblasts - Reprogramming to iPSCs

Fibrosis (end stage)

Activation of EMT-TFs Repression of EMT-TFs
E-cadherin repression E-cadherin transcription

- Loss of apico-basal polarity Apico-basal polarity

8 g Invasion & migration Cell-cell adhesion

§' E Low proliferation Increased proliferation

3 ﬁ Intravasation & extravasation (tumor cells) Globgl regulatory programs:

wf sunia e

o Chemotherapy resistance * epigenetics

e translation & stability

| ti
Inflammation of EMT-TFs




ABNORMALNI PLA

Neural
crest cell

EMT inducers
Physiological
expression

Mesodermal cell

| Epithelial cells

| Mesenchymal cells

Fibrosis Tumor progression

Primary epithelial
tumor cell

Renal or hepatic
epithelial cell

ECM
accumulation

EMT inducers EMT inducers

Aberrant Aberrant
activation activation

Cancer-associated Invasive migratory
flbrobIaSF{ s = tumor cell

Activated fibroblast
or epithelial cell
after EMT

J Clin Invest. 2009;119(6):1438-1449. doi:10.1172/JCI38019.




U nadorovych onemocneni hraje EMT roli v diseminaci primarniho
tumoru a tvorbé metastaz.

A B C D E
Genetically Hyperplasia Dysplasia In situ cancer Malignant tumor (cancer)
altered * Cell divides * Cells change + Cells stay in = Cancer cells invade normal tissue
epithelial cell  more rapidly form one place and enter blood and lymph

than normal * Metastases form at distant sites

»




PLASTICITA EPITELOVE TRANE S

Bunky ztraci adhezivni molekuly a ziskavaji schopnost migrovat

Apical polarity Epithelial cells
complex | W A

E-cadherin
Adherens

junction Catenins ——

Actin

Basement
membrane

Integrin




Dekuji za pozornost

http://www.med.muni.cz/histology
pvanhara@med.muni.cz




