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Obecna charakteristika epitelove tkanée

Kontinualni, avaskularni vrstvy bunék s riznou funkci, orientovanych do volného prostoru, se
specifickymi mezibunéénymi spoji a minimem mezibunécného prostoru a malym mnozstvim

mimobunécné hmoty

Derivaty vSech tfi zarodecnych listu
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(esophagus)




Obecna charakteristika epitelove tkanée
» Avaskularni (bez cévniho zasobeni) — vyZiva z pojivové tkané (lamina propria)
» Apikobazalni polarizace

» Minimum mezibunécné hmoty
» Ukotveni do bazalni membrany

» Typicka morfologie a mezibunécéné spoje (tésné, adhezni, komunikacni)
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Stavba typicke epitelove bunky

Cilia- Narrow
propel extracellular

Microvilli-absorb
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Bazalni membrana

» Pripojeni epitelovych (endotelovych)
bunék k tkanim

« Selektivni bariéra

« Tkanova integrita

« Diferenciace

 Komunikace

« Difuze Zivin

Epithelial cells

Basement
membrane

Connective
tissue




Bazalni membrana
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\ Golgi Complex .

Aggregation on Cytoplasm

Extracellular Space

Type IV Collagen
Network on Laminin

\iﬂfmer

/ Integration of Other
BM Components
Linking Type IV
Collagen Network
and Laminin Polymer

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.

Bazalni membrana
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Architektura bazalni membrany

lamina rara _L'g}erna

lamina densa

lamina rara externa

lamina fibroreticularis
(kolagen IV - pficny fez)

lamina densa

lamina rara interna

Dvé zakladni vrstvy
— lamina basalis - 100-200nm

Lamina rara
 lamina densa BMem)
 lamina rara ext. et int. Lamina densa §
produkt epitelovych bunék )

« epitely, endotelie, svalové bunky, adipocyty, Reticular layer
Schwanovy burky
— lamina fibroreticularis
* pouze epitely
» retikularni vlakna

Extracelfular matrix o




Architektura bazalni membrany
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Bazalni membrana

Tkanoveé specifické modifikace
Descemetova membrana (BM epitelu rohovky)
Glomerularni BM (Bowmano pouzdro)

Cést Bruchovy membrany v retiné

Klinické souvislosti - Membranozni
glomerulonefritida

- cirkulujici protilatky se vazi na kapilarni sténu (BM)

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

- naruS$eni filtraCni bariéry

- proteinuria, edém, hematouria, renalni selhani




Embryonalni puvod epitelovych tkani

- vSechny tfi zarodecné listy

ZarodeCny
list

Epitelove derivaty

Ektoderm

. Pokozka (vicevrstevny dlazdicovy rohovéjici)

Potni Zlazy a jejich vyvody (jednovrstevny a vicevrstevny kubicky)
Vystelka ustni dutiny, pochvy a analniho kanalu (vicevrstevny dlazdicovy nerohovejici)

Mezoderm

. Endotel vystylajici krevni cévy (jednovrstevny dlazdicovy)

Mezotel vystylajici télni dutiny (jednovrstevny dlazdicovy)

Vystelky pohlavnich a mo€ovych cest (pfechodni, vicerady cylindricky, jednovrstevny
kubicky, jednovrstevny cylindricky)

Entoderm

oK b~

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

Vystelka zZlu€niku (jednovrstevny cylindricky)

Solidni zlazy (jatra, pankreas)

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




Klasifikace epitelovych tkani

- na zakladé morfologie epiteloveé tkané (kryci, trabekularni, retikularni)
- na zakladé funkce (zZlazovy, resorpéni, smyslovy, respiracni atd.)




Morfologie epitelove tkane




Epitel kryci

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 | Dlazdicovy
bunek Kubicky
Cylindricky

Stratified columnar

Ploché dlazdicové buriky, Sifka >> vySka
Polygonalni bunky, Sitka = vyska
Polygonalni buriky, Siftka < vyska

Simple columnar

Keratinized
stratified squamous

Non-keratinized
i stratified squamous

= 2 3 i “
L o L - - - - D -
il S 5 . o &
b B I : e =, =
e 2 - -
i — e & < - -
— s - T 2 . i, % -
o - L e - - > — -ra -
@ 5 o e P < =S i
- i —~ -
& S i - ¥
. - - e 3 b - — -
. i - e - T~ e -
= 3 - . - -
o - - - -
e o “ ol =D o B e O eI
= — W ™ - o ) L P —— - e
’ P— -, - - s a0 - s -
L i - . - -~ o - - - ey
R T = = P i+ =L e MGy g A

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—Iinings of the oral cavity, esophagus,
anal canal, part of the urethra, and vagina. It also covers the cornea.




pitel trabekularni
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Epitel kryci

Epitel
trabekularni

Epitel
retikularni




Funkce epitelove tkane

* Ochrana tkani

* Transport a resorpce

« Sekrece

* Pfijem smyslovych podnétu




Ochrana tkani

Priklad: Vrstevnaty dlazdicovy epitel

Mechanicka odolnost

- Konstantni abraze Stratum corneum

- neustala sebeobnova

- Keratin ,_
- zakladni strukturni protein epitelt, polymer W Stratum lucidum
- cytoskelet — intermediarni filamenta A » Stratum granulosum

- 54 genii pro keratiny (2011) E
- specifické pro vlasové folikuly, rohovku, epidermis a & _
jeji derivaty, ale i v ,nekeratinizovanych® tkanich _ | ﬁ:.-fl Stratum spinosum

i
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Ochrana tkani

Priklad: Prechodny epitel

Bunky vytvareji osmotickou bariéru

- Apikalni membrana
- Uroplakiny, lipidy
- Tésné spoje

- Subapikalni vezikuly

HO i

e ——

Wiki: doi: 10.1152/aiprenal.00307.2001




Transport a resorpce

Blood Epithelial cells Intestinal lumen
High Ma’ Lo Ma® Dietary glucose
Low K° High K~ High {dietary} Ma’
GLUT 2 l P,
r
Glunose {{-—I—— Glucose EOsE
Ma Na
Woaerd a ATP 2 s
Ma /K" ATFase q £
: Ma'fglucose
K ﬁ}{ ADF+ B SV Impor]
L protein
F'D—i
Basolateral AFZ_rj'/Tighnunctrnn g\ Apial ;
membrane memkbrane

Transport glukézy z lumen stfeva do krevniho obéhu

Na*/K* ATPaza - bazolateralni povrch - koncentraéni
gradient Na* a K*

K* gradient generuje negativhi membranovy potencial
Na*/glukézovy symport na apikalnim povrchu
Facilitovana difuze pomoci gluk6zového uniportu (GLUT2)

v basolateralni membrané

http://www.ncbi.nim.nih.gov/books/NBK21502/

Basolataral Apical
membrans meambrana

Cl~channel

( protain
Amion

| i
antiport —__ 7 e

pratein
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dase
ADP + P,
Canr : K
Carbanic i ;
anhydrase JL H K
K" channel
COy CO, + "OH protain

Tight
juncticn

Stomach lumen

Acidifikace zaludku parietalnimi burikami epitelu
Apikalni membrana - H*/K* ATPaza + Cl~ a K* kanaly

Bazolaralni membrana — aniontovy antiport HCO4~
Cl~ ionty

Kombinovanou aktivitou transportnich kanalu je
udrzovana elektroneutralita a neutralni pH v bunce a
zaroven vysoka koncentrace H* a CI~ v lumen Zaludku




Respiracni epitel

- Vyména plynt 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

- Granulované (typ | ) a membrandzni (typ 1) pneumocyty (97 %)

Surfactant- Squamous epithelial
secreting cell cell of alveolar wall

— Macrophage

Respiratory
membrane

Alveoli (gas filled) Red blood cell

Copyright & 2003 Pearson Education, Inc.. publishing as Benjamin Cummings.

Alveolar pores

Alveolar epithelium

Fused basement
membranes

Red blood cell

Capillary

—" Epithelial
; cell
nucleus

Capillary endothelium —

Nucleus of — |
endothelial cell

Surfactant —
(surface lining)

Alveolar — |
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Fused basal —
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Endothelium —|

Alveolar
lumen

Capillary
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Respiracni epitel
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Sekrece - zlazovy epitel

Jednobunécéné zlazy
— Poharkové buriky
— Enteroendokrinni buriky

Mnohobunécné zlazy
— Endoepitelové
— Exoepitelové

Exokrinni x
Charakter sekrece

Merokrinni x Apokrinni x Holokrinni

Endokrinni x Parakrinni




Poharkové bunky

Cylindrické zlazoveé epitelialni bunky

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

Mucin v
sekrecnich

granulech




Poharkove bunky

« Zejména respiracni a Gl trakt

* Produkuji hlen (mukus) = viskdzni tekutina sloZzena z
elektrolytl a vysoce glykosylovanych glykoprotein(
(muciny)

 Chrani proti mechanickému nebo chemickému
poskozeni

« Zachyceni a eliminace pevnych Castic
» Sekrece konstitutivni nebo po stimulaci (kouf, prach,
bakterie)

* Mukus po sekreci expanduje 500x behem 20ms

» Klinické korelace: Chronicka bronchitida / cysticka
fibr6za — zmény ve sloZeni nebo mnoZzstvi hlenu
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Basal Goblet cell

cell

(produces
MUCS5AC)

Serous
gland cell

Ciliated cell |
(produces MUCT,|
MUC4 and
possibly MUC16)

Serous

..,
.

Mucus gland cell
(produces MUC5B
and MUC16)

gland cell |
o (demilune) |

Mucin raft (7-70 ym depth)
90% MUC5AC and MUC5B
10% MUC1, MUC4 and MUC16

— Cilia

— Microvilli

MUCH ~—~ MUC5B
MUC4 =~ MUCSAC
~ MUC16

1]
hiloride Iaﬂs o a
a

Normal CF

doi: 10.1183/1025448x.00046004




Enteroendokrinni bunky

- Specializované bunky GIT
- Argentafinni, enterochromafinni bunky

- APUD = Amine Precursor Uptake Decarboxylase

- Hormony
- Rada typu:
Typ Hormon Lokalizace/funkce
D buriky Somatostatin - Zaludek, stfevo, jaterni a pankreatické vyvody
- jako D buriky Langerhansovych ostrivku v pankreatu
EC buriky Serotonin - Zaludek, stfevo, Zluénik
- Peristaltika
ECL burky Histamin - Zaludek
- Sekrece HCI
G bunky Gastrin - Pars pylorica, duodenum
- Sekrece HCI, pepsinu
| bunky Cholecystokinin - Tenké stfevo
- Pankreaticka stava, motilita Zluéniku
K bunky GIP (enterogastrin) - Zejména duodenum
- motilita Zaludku, sekrece inzulinu
L (EG) Enteroglukagon - Zaludek, stfevo s
burky - tiumi sekreci pankreatickych enzymu a peristaltiku - Endothelial cell f =
S buriky Sekretin - Tenkeé stfevo, dvanactnik é\ X =
- Tlumi sekreci HCI b i

nterocytes |? O / ) t
ntero- T 1
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Mnohobunéecne zlazy
— Endoepiteloveé (neopoustéji epitel, napf. endoepitelové ZIazy uretry, konjunktiva)

— EXxoepiteloveé (epitelové pupeny v okolnim vazivu)
 Podle tvaru sekre¢ni komponenty
— Alveolarni

— Tubuldzni T
— Tuboalveolarni

 Podle vétveni

—_ JeandUChé il;;ﬁ;ﬁ 'rsl.:::_f;;_lﬁ colad FL:E;:JIT.:E: branched S::ri::;l{a branched
— Vétvené |
— Slozené -...‘IJ
2
 Podle charakter sekrt ‘%7
— Mucinozni 3 { !
— Serdzni

— Slozené

Compound ' Compound Compound
ubuloacinar . tubular acinar




Vyvoj] mnohobunéecnych exoepitelovych zlaz

Endocrine glands - Exocrine glands

Micravillj —=

Secretory
vesicle

Nucleus
Golgi complex

RER

Basement membrane

Simple tubular Compound acinar
5 Compound tubuloracinar
: Compound tubular
3-.’ . . .
Simple acinar Simple
* { tubuloacinar
i iy
1
-
3
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i
b
sy
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Mucinozni zlazy

<« LM of part of a mixed seromucous gland in
the trachea. Several mucous acini with pale-stained
mucous cells are seen. The 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
Delow. 295%. H&E.

. Mucous
” ~ o acinus

i

by

» 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 cytoplasm contains many
profiles of rough endoplasmic reticulum (RER). Many
large, electran-lucent secretory vesicles (SV)
dominating the remaining cytoplasm are discharged
by exocytosis into the acinus lumen. 5400x.




| zlazy
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Serozni zlazy

Centroacinar
Cell

Acinus —

Duct

Acinus

Secretory
Product

Basal region of
acinar cell showing
basophilia

<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 (CA) 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.

NG S

‘Serm‘l_s
4 acinus # ¢
v

» 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. ®
Toluidine biue, plastic section. Ser‘?qlg
acini




Slozene zlazy
- mucindzni i serozni
- Gianuzziho lunuly (demiluny)

Giuseppe Oronzo Giannuzzi
(1838-1876)

o\ Serous
3 demilune

=y Serous
demilune

—— ,

Lumen -=-%

Mucous cells

Secretory #
capillaries







PRESTAVKA




Cytologicka charakteristika bunek zlazoveho epitelu

.

’ ; .. T e g W
Pankreaticky acinus — ser6zni Zlaza, sekre¢ni vacky




Bunky secernujici proteiny

- velké svétlé jadro, zretelny euchromatin
- vyvinuté RER

- GA/sekrecni vezikuly

- sekret nizké viskozity (serozni)

- pankreas, slinné zlazy
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Bunky secernujici polypeptidy, biogenni aminy

- Specifické sekre¢ni vezikuly, 100-400 nm
- Obsah zavisi na typu bunék — argentafilni, argyrofilni, chromatofilni

- APUD

migrovilli

desmosome




Bunky produkujici mukus

RER, GA, exocytoza
Glykoproteiny, polysacharidy
fibrogranularni vezikuly
poharkové burky




Bunky secernujici steroidy

- vyvinuté SER
- mitochondrie s tubuléznimi kristami
- Lipidoveé kapénky

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




Bunky transportujici ionty

- Membranové invaginace, bazalni labyrint

- Acidofilni cytoplazma
- Proximalni tubuly ledvin, zihané vyvody slinnych zlaz

Arteriole




Myoepitelove bunky

- Oplostéle, hvézdicovité, s prstovitymi vybézky

- Kontraktilni, obklopuji acinus nebo vyvod

- Aktinova mikrofilamenta, myozin, tropomyozin, cytokeratin
- Koordinace kontrakce - nexy

- Slinné, slzné, potni mlécné zlazy, semenotvorné kanalky

Potni zlaza

Sekrecni bunky (D, C)

Mezibunécny vyvod (IC)

Myoepitelové bunky




Smyslovy epitel




Smyslovy epitel

- podpurné a vilastni smyslové bunky

- smyslové bunky konvertuji signaly z vnéjSiho prostfedi na zménu membranoveho potencialu
- primarni smyslové bunky (neurosmyslové)
- modifikované unipolarni neurony
- generuji pfimo nervovy vzruch
- Cichovy epitel, retina
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Olfactory epithelium
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lamina
prepria

Bowman's gland
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olfactory nerve fibre

—— basal cell
alfactory
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supporting cell
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lumen of nasal cavity




Smyslovy epitel

- sekundarni smyslové burnky
- pouze recepcCni usek
- v kontaktu s terminalnimi zakon¢enimi dendritt, které generuji nervovy vzruch
- vlaskové bunky vnitfniho ucha, chutové poharky

Sweet Umami Bitter Salty or sour

ey

supporting eell

Tight junction

Support cell

ke : i Primary gustatory
BUNDLE NOT SUNDLE TR e ol s | neurons
TILTED TILTED 8] L

(&) 100 nm




Regenerace a plasticita
epitelialni tkane




Regenerace epitelialnich tkani

RUzné epitely maji rGznou schopnost regenerace (epidermis x smyslovy vnitfniho ucha)

Multi- a oligopotentni kmenove buriky
Mikroprostredi — stem cell niche

Priklad: Obnova strevniho epitelu

Vein carrying
blood to
hepatic portal
vessel

Muscle—=
layers

Large
circular
folds

Vill

Muscularis
mucosae

Duodenal
(b) gland

Submucosa

/-“— Microvilli




Priklad: Obnova strevniho epitelu
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Plasticita epitelialni tkane
Metaplasie

Vicevrstevny dlazdicovy

Jednorady cylindricky
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Plasticita epitelialni tkane
Hyperplasie

Normal Cells /

Nucleus
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Wikipedia.org; http://radiology.uchc.edu
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Plasticita epitelialni tkane

Epitelialni — mesenchymalni tranzice (EMT)

Epithelial phenotype Intermediate phenotypes
as cells transition
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J Clin Invest. 2009;119(6):1420—-1428. doi:10.1172/JCI39104.




Epitelialni — mesenchymalni tranzice (EMT) v embryonalnim vyvaoji

streak Epiblast

Primary mesenchyme Hypoblast

Neural crest

Ectoderm

Migrating neural crest cells
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Plasticita a schopnost regenerace epitelialni tkane

SOMEWHERE IN AN EPITHELIUM
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Epitelialni — mesenchymalni tranzice (EMT) a diseminace tumoru
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J Clin Invest. 2009;119(6):1438-1449. doi:10.1172/JCI38019.




Dekuji za pozornost
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http://www.med.muni.cz/histol/histolc.html




