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USTNI DUTINA

Horni a dolni ret
Vestibulum oris
Tvrdé a mekke patro
Zub

Jazyk



* lamina epithelialis mucosae
vrstevnaty dlazdicovy epitel

* lamina propria mucosae
ridké kolagenni vazivo

» kryci sliznice

« mastikacni sliznice
- zrohovatély epitel, lamina propria

pfechazi pfimo v periost (mukoperiost)
- submukdza chybi

- dasné, tvrdé patro

» specializovana sliznice

- dorsum linguae
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RET

Kozni aspekt (ventralné) Oralni aspekt (dorsalné)
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Epidermis Oralni sliznice

Vrstevnaty dlazdicovy epitel rohoveéjici Vrstevnaty dlazdicovy epitel
Dermis Ridké kolagenni vazivo

Ridké kolagenni vazivo Malé labialni smisené slinné zlazy

Vlasove folikuly
Mazové zlazy
Potni zlazy



RET

pars glabra | pars villosa

novorozenci

torus labialis

Vermillion border (Gerven rtu)

* Eleidin
« Absence slinnych zlaz, vlasovych folikuld,
potnich zlaz

* Vysoké vazivoveé papily, kapilary
» Nervova zakonCeni, Meissnerova téliska




JAZYK

Lateral glossoepiglottic fold / Epiglottis

Median glossoepiglottic
fold

Palatine tonsil

Epiglottic vallecula

Root of tongue

Lingual tonsil

Foliate papillae

Terminal sulcus of tongue
Vallate papillae

Foramen cecum of tongue

KEN
Body of tongue
® www.kenhub.com

Median sulcus of tongue

Apex of tongue



LATERAL GLOSSOEPIGLOTTIC
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JAZYK — SVALY

* Intraglosalni




JAZYK — S

Aponeurosis linguae

N\

Svaly Svaly

extraglosalni intraglosalni

Palatoglossus Superior longitudinal

Styloglossus Vertical

Transverse

Inferior longitudinal
Hyoglossus

Genioglossus

Septum linguae



JAZYK — APEX L

Facies mylohyoidea




I JAZYK - FACIES




I JAZYK — DORS

» specializované sliznicni struktury — papily
« vybézky sliznicniho vaziva kryté epitelem

Epithelium Epithelium  Taste bud

Véllate papilla

Epithelium Taste bud

~

i

Apex of tongue

Fungiform papilla Dorsal surfaoe of tongue Fc;liate papilla



JAZYK — FILIFOR

Epithelium
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JAZYK — FILIFORM
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JAZYK — FUNGIFO

Epithelium Taste bud




JAZYK — FUNGIFORMNI PAPIL
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Foliate papilla



JAZYK — VALATNI
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; i surface of tongue
microvilli
- ——

chigaz2o s EY

-~

* intraepitelialni struktury

* porus gustatorius

« 2000-8000 v ustni dutine
« 60-80 bunék

 70-80 um x 30-40 um

receptor cells

basal cell Sensory neurons

* mikroklky na smyslovych bunkach

« nervova vilakna



| JAZYK — CHUTO

Sodium taste

Fungifof n
papilla

Medulla

Peripheral
Input

== P2X2/3" =
= Gustatery nerve

n. vagus
* n. facialis
* n. glossopharyngeus

» sekundarni smyslovy epitel

doi.org/10.1016/j.neuron.2020.03.006



| JAZYK — CHUTOV

TASTE BUD TASTE * horke
RECEPTOR * sladke ,
. CELL « umami (glutamat)
taste e, »  G-proteiny asociované s receptory
recaptor tight junction o STIMULATION
H . slané
i « kyselé

SIGNALING . / y
* iontove kanaly

anidu

Ir:l;—:-l|.t;rz';;1:eransmitter ° CD36
« fatty acid transporter
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NEURONAL
SIGNAL

* navnimani chuti se podili i
Cichovy epitel

sweet sour bitter umami



JAZYK — RADIX,
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JAZYK — RADIX, T
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| MEKKE PATRO

)

Yy
.

“w 7
i 4 Pl
e gt
)y = .




ry

EKKE PATRO

A4

M



ELEN——

Korunka —

Sklovina ——

Dentin
Gingiva
Dren
Cement

Periodontalni
ligamentum

Alveolarni
kost

 Anatomicka x klinicka korunka
 Kréek

« Koren + foramina apicis dentis

« Zubni pulpa



I ZUB

Central incisor (7-8 yr)

Lateral incisor (8-9 yr)
Central Cuspid (11-12 yr)

Lateral incisors
inci 1st Premolar (10-11 yr)

(Ciuasp::i) 2nd Premolar (10-12 yr)
Prima 1st Molar (6-7 yr)
1st molar
(14 mo)
2nd Molar
grig«::ryl (12-13 yr)
{2nA ::) “ 3rd Molar or
wisdom tooth
(17-21 yr)
;:? ?nry' = 3rd Molar or
(20 o)a wisdom tooth
e (17-21 yr)
Prima 2nd Molar
i (11-13 yr)
Cuspid 1st Molar (6-7 yr)
(16 mo)
Lateral 2nd Premolar (11-12 yr)
incisor i(r:\i?stc:l
5 (7 mo) (6 mo) 1st Premolar (10-12 yr)
Vzorec mlé&ného chrupu: Cuspid (9-10 yr)
wonveii ivaieis Lateral incisor (7-8 yr)
et 2 Bl e Central incisor (6-7 yr)

m; myc iz i| i' izC mym;
Vzorec definitivniho chrupu:

MMMRRCL |1 ,CRPRMMM,
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ZUB — ZUBNI SKL

Sklovina, 1-2 mm

* Kryje korunku

« Vytvarena ameloblasty, které vymizi pfi profezani zubu
» Neobsahuje bunky, neregeneruje

* 96% Ca-hydroxyapatit, dlouha sklovinna prizmata

« Enameliny, amelogeniny, ameloblastiny

* Retziusovy prouzky (inkrementalni linie)



ZUB — ZUBNIi SKLOVINA

500 microns

10.1007/978-1-4020-5845-5_11



| ZUB — ZUBNI CE

O enamel i
+— Dentin
‘ .
S e ¥ Cellular * %8
'cementpm i
O gingiva : |
3
Cement, 100-500 ym .
* Kryje kofen a kréek zubu, dorusta
* 50% Ca-hydroxyapatit
» Acelularni fibrilarni cement ‘ ’ :
. Apikalni &ast kofene — cementocyty ;
« Kolagen I, lll, Xll, GAG, proteoglykany ol f _ )
« Periodontalni ligamenta — zubni alveolus “ ke . ; p

« Sharpeyova vlakna — fibrilarni cement



ZUB — ZUBNI C

Alveolar
bone

Periodontal
ligament

Cementum



Dentin -

« Pravidelné usporadané odontoblasty 25 S—
- PrirGsta - '
« 70% Ca-hydroxyapatit

« Kolagen I, glykoproteiny, proteoglykany

« Vybézky odontoblastd — Tomesova vilakna
« Owenovy linie

« Von Ebnerovy (rustové linie)

DENTIN




ZUB — DENTIN

Dr. Md. Nwrul Isfam
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ZUB — ODONTOBLASTY
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predentin
dentin
pulpa

ZUB — ODONTOBLA




ZUB — DENTIN
odontoblasty
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ZUB — DENTIN
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| ZUB — DREN (P

Pulpa

* rosolovité vazivo podobné embryonalnimu mesenchymu, fibroblasty

* bohata vaskularizace a inervace
« korunkova dref a korfenovy kanalek
« foramen apicale - cévy, nervy

« odontoblasty

* nociceptivni nervova vlakna (plexus Raschkowi) — zasahuji do dentinovych kanalkd

- | /
«* o Lellrich ﬁ | 03¢,
3 e : \ "‘ ;

. N
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Pulp core
Niloes .
’_’ ‘ LA \/ .‘ .

https://www.slideshare.net/hesham63
/pulp-15597098



| ZUB — PERIODON

Dasen

« volna (marginalni, g. libera)

* prfipojena (g. affixa)

« paramarginalni ryha (zevni gingivalni zlabek)

* sulcus gingivalis

* gingivodentalni uzavér
» vrstevnaty dlazdicovy epitel

« lamina propria mucosae — husté kolagenni vazivo

Sulcus
Marginal
gingiva
Sulcular
epithelium

Enamel
space

Free gingival

s / groove
Lamina propria
' (gingival fiber
¢ group)

Cementum

Attached
gingiva

Junctional
Obr. 8. Schéma gingivy. 1 — volna gingiva, 2 — pfipojend gingiva, 3 — alveoldrni sliznice, Periodontal epithelium

4 — vestibuldrni sliznice ligament



ZUB — PERIODONTIU

Enamel
space

Free
gingival
fibers

Circular
fibers

Transseptal
fibers

Dentin of
adjacent teeth

Transseptal
fibers

Alveolar
crest
fibers

Circular
group

Dentogingival
group

Dentoperiosteal
group

Alveologingival
group

Alveolar
bone



« malé (gll. labiales, buccales, retromolares, palatinae, gll. linguales ant.: Blandini,
gll. gustatoriae: Ebneri, gll. linguales post.: Weberi)

« velké (gl. parotis, gl. submandibularis, gl. sublingualis)

Podrobnegji viz
nasledujici
prednaska GIT

\
Parotid Submandibular Sublingual
gland gland gland



SLINNE ZLAZY - G




| SLINNE ZLAZY -
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TRAVIC| TRUBICE:
OBECNA STAVBA
DUTYCH ORGANU



DUTE ORGAN

Esophagus®
-

A

AESA |

Epithelium
Non-keratinized




DUTE ORGANY

Univerzalni
architektura

Ctyfi zakladni vrstvy

rwnh e

Tunica mucosa

Tela submucosa)

Tunica muscularis externa
Tunica serosa/Tunica adventicia

Submukéza

Serosa/Adventicie

Donna Myers © 2007



OBECNA STAVEA TRAVIC T

diaphragm

ESOPHAGUS

ESOPHAGUS

liver extramural
pancreas | glands

74
&2 submucosa
< &¢
epithelium
lamina propria mucosa
\ <\ ™ muscularis mucosa

submucosa

muscularis externa

teniae coli



OBECNA STA

Sliznice - mukéza (Tunica mucosa)

- vnitfni vrstva travici trubice vystylajici lumen
- protektivni, absorpéni a resorpcni funkce
- mikroskopicka stavba zavisi na lokalizaci

- Lamina epithelialis mucosae
- Lamina propria mucosae
- Lamina muscularis mucosae




Sliznice - mukoéza (Tunica mucosa)

Lamina epithelialis mucosae

- typ epitelu je ur€eny funkci daného oddilu travici trubice

- ustni dutina, farynx, jicen, anus — vrstevnaty dlazdicovy (nerohovéjici

- zaludek, tenké a tlusté stfevo — jednovrstevny cylindricky

- hlen — produkovany slizni¢nimi nebo podslizni¢nimi zlazkami (ustni dutina,
jicen), sekre¢nim epitelem (Zaludek) nebo poharkovymi burfikami (stfevo)

)y B

Lamina propria mucosae X — L sl
. avw 7 . vr , ’ . , , . ) .'J
- vrstva slizni€niho vaziva — fidké kolagenni nebo retikularni vazivo o
- fenestrované krevni kapilary — odvod metabolitu (stfevo) / @:
prary N
- lymfatické kapilary — und,

- slizniCni zlazky nebo krypty (jicen, zaludek, stfevo)
- inervace, burniky imunitniho systému

Lamina muscularis mucosae -

- tenka vrstva hladkych svalovych bunék s rliznou orientaci .: _;—:.:' =z

- drobné mechanické pohyby mukdzy usnadiujici sekreci a absorpci
(nezavisle na peristaltice)



Submukéza (Tela submucosa)

= podslizni¢ni vazivo

- vyrazna vrstva fidkého kolagenniho vaziva

- urCuje celkovy tvar sliznice (slizni¢ni fasy)

- vetsSi krevni a lymfatické cévy, které zasobuji t. mucosa,

muscularis externa a t. serosa

Inervace

- nervova pleten plexus submucosus Meissneri
= skupinky multipolarnich neuront a malych ganglii),
visceralni senzoricka vlakna (sympatikus) i vlakna a
terminalni ganglia parasympatiku = entericky nervovy systém
- Fidi zejména sekrecni aktivitu zlaz

Zlazy
- pouze v nékterych na oddilech travici trubice (jicen, duodenum)
- protektivni mucindzni sekret (hlen)




Zevni svalova vrstva (Tunica muscularis externa)

- dveé koncentrické, relativné silné vrstvy hladké svaloviny, oddélené tenkou vrstvou vaziva

- spiralovité uspofadani obou svalovych vrstev — na preparatu jako cirkularni (vnitini) a
longitudinalni (vnéjsi) vrstva

- myentericky (Auerbachuv) plexus

- peristaltika — pasaz obsahu travici trubice

- lokalni modifikace muscularis externa
- zaludek — tfeti (Sikma) vrstva svaloviny
- taenie coli (mesocolica, omentalis, libera) — zesilena ¢ast longitudinalni vrstvy v tlustém stfevé
- interni analni sfinkter

Cirkularni Longitudinalni



OBECNA STAVBA T

Seroza/Adventicie (Tunica serosa/adventitia)

- vnejSi vrstva travici trubice
Seroéza
- serozni membrana tvorena jednovrstevnym dlazdicovym epitelem (l. epithelialis serosae) a
fidkym kolagennim vazivem (lamina propria serosae)
- syn. mesothelium, visceralni peritoneum
- pfechazi v mezenterium
- serozou z mezenteria do stény travici trubice prochazi velké krevni a lymfatické cévy a nervy
- bariéra vici patogenim, antiadhezivni vlastnosti — intracoelomovy pohyb

- imunitni funkce (Ag prezentace), produkce ECM, atd.

Adventicie
- nékteré Casti travici trubice nejsou kryté ser6zou

- hrudni ¢ast jicnu, Casti traviciho traktu v bfiSni a panevni dutiné

v misté fixace (duodenum, Cast tlustého stfeva, rektum a analni kanal)

- pouze vazivova tkan prechazejici do okolni intersticialni vazivoveé tkanée



Submucosal plexus
(Meissner's plexus)

Glands in submucosa

Submucosa

Gland in mucossa

b

"
oy

&\"Z""‘“ ’& Duct of gland / w ‘
/] { MRS LR iy i outside irect pe i
X WRE N » 4 e o \ P - Myenteric plexus
N ‘ " Sy s A Q4 - ” (Auerbach’s plexus)
+ 'y * p 2]

Lymphatic tissue y 5
Lumen 4 Serosa:
o ! i 44 y Areolar connective tissue
Mucosa: | > . P Epithelium
Epithelium — ‘& &= <
Lamina propria
Muscularis mucosae

Muscularis:
Circular muscle
Longitudinal muscle



| OBECNA STAVBA T

T. serosa ma dulezité imunitni, transportni a bariérové funkce

o % ) = N Fa A P
=4 T, ial cells .7 ™ & W S e
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. PP i MR Nt - H »
" £~ B connectiveisSus
Coagulation Prevention of tumour _;‘ s 5‘:.%:. A .\& e i c" o _‘:.,._p iner {A}
and fibrinolysis 2 cell adhesion Yy > RSP\ . i ,
/// AN S Ve /
@) - —
\ - ) S
Antigen B\ -~
presentation Py [ Release of surfactant, ; ~
o © Mo proteoglycans and GAGs / \ ~N

HA |

Secretion of inflammatory mediators
Secretion of cytokines, growth factors and ECM

Leukocyte migration
through stomata

Fluid transport



OBECNA STAVBA

Sliznice

Vnéjsi svalova
vrstva

Paries
T. adventitia — ¢ ||/ membranaceus

Trachea

https://hmb302.ca/chapters/respiratory-system/



Entericky nervovy systém

intramuralni, autonomni NS

100 x 108 neuronu

nervove pletené:

sympatikus — vétve splanchnickych nervu, parasympatikus — X. hlavovy nerv
Plexus submucosus (Meissneri)

- podslizniCni nervova pleten

- inervuje muscularis mucosa a cirkularni vrstvu muscularis externa

- regulace sekrece

Plexus myentericus (Auerbachii)
- tunica muscularis, inervuje obé svalové vrstyy:
- peristaltika

Deep muscular plexus
Inner SMP

ter SMP  /

Longitudinal
muscle

Intersticialni (Cajalovy) bunky
- pacemaker ENS
- spojuji ENS a svalové bunky
- koordinuji a vyvolavaiji peristaltiku

mucosae Submucosal
artery



OBECNA STAVBA

Entericky nervovy systém

Sympathetic nervous system

sympathetic outflow to smooth muscle
of hair follicles, sweat glands, and
peripheral blood vessels

of the head and trunk

/
sympathetic outflow to organs 'x"@ """"""

Parasympathetic nervous system

eye ciliary ganglion

i __.--—-5_pterygopalatine gangllon
:f’— - - submandlbularganghon

lacrimal gland -~

( ,, e -
- I land 8 I'f otic ganglion
B # of sa |varygan s,, salivary i
sympathetic ¢ d gind Al
medulla oblongata—— : A ®, 1X
chain ; \ A \ X
C1 \ C1
" headand -3 gg £2
neck ca
n c5
A C6
upper - c7
limb ] c8
—---9 T1
T2
> 3
> 4
> T5
— T6
> T7
body — ol T8
- T9
> T10-
> T11
> T12
> L1
>, L2
| ---4¢ L3
lower == L4
limb s L5
=-- & S1 superior
pelvic Y% 2;2; mesenteric
. floor - 54 ganglion
29 ganglion 85 inferior
— preganglionic nerve fibres FESaRtaHe bladder and
-== postganglionic nerve fibres spinal cord ganglion external genitalia spinal cord

© Encyclopzedia Britannica, Inc.




OBECNA ST/

Entericky nervovy systém

Plexus submucosus (Meissneri)




Entericky nervovy systém

Plexus myentericus (Auerbachii)

~ Outer longitudinal muscle layer
- : X - Z\fyentcric/ Auerbach’s plexus

Inner circular muscle layer

Glial‘} support'ing cells

-~

Dr Roshan Nasixﬂ-&aéqq
Calicut Medical-College



Entericky nervovy systém

Intesticialni Cajalovy bunky

Electrical coupling between
ICC and smooth muscle cell



Enteroendokrinni systém

- produkuji stfevni hormony — endokrinni nebo parakrinni sekrece

- peptidy nebo biogenni aminy (histamin, serotonin)

lumen

- minoritni, obsahuji sekreCni granula klasickeé histologické metody

rozliSuji rizné typy bunék na zakladé rozdilné afinity k riznym barviviim
- DNES/APUD o
- GIT chemosensing

secretory
vesicles

basal

Typ Hormon Lokalizace/funkce  lam
» capillary
D bunky Somatostatin - Zaludek, stievo, jaterni a pankreatické vyvody
- Jako D bunky Langerhansovych ostrivka v
pankreatu
EC burky Serotonin - Zaludek, stievo, Zluénik
- Peristaltika
ECL buriky | Histamin - Zaludek
- Sekrece HCI
G bunky Gastrin - Pars pylorica, duodenum
- Sekrece HCI, pepsinu
L (EG) Enteroglukagon - Zaludek, stfevo
buriky - Tlumi sekreci pankreatickych enzym( a :
peristaltiku «OPEN” CELL




| OBECNA STAVBA

Enteroendokrinni systém

Enteroendocrlne Cells
A PO

™ '("\

Source: o AL Junqueira’s Bsic Hisology: Text o A
i emi http://www.accessmedicine.

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.
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HLTAN - PHAR

Hltan

pars nasalis
- vicerady cylindicky epitel s fasinkami
- seromucinozni zlazy
pars oralis et laryngea
- nekeratinizujici vrstevnaty dlazdicovy epitel
- mucinozni zlazy
kolagenni vazivo (lamina propria), podslizni¢ni vazivo chyk
kosterni svalovina

Nasopharynx

Oropharynx




Jicen

- Mukoéza
— nerohovéjici vrstevnaty dlazdicovy epitel — protektivni funce (odolnost sliznice)
— |. propria a l.muscularis mucosae silngjsi nez jinde v GIT
— distalné mucindzni gll. esophageae

- Submukéza
— Fidké kolagenni vazivo, ur€uje tvar lumen (slizniCni rasy)
— krevni a lymfatické cévy, plexus submucosus Meissneri
— submukozni zlazy (tubularni, mucinézni)
— difuzni lymfaticka tkann 4 20




- T. muscularis externa
— vnitfni cirkularni a vnéjsi longitudinalni vrstva
— horni tfetina — kosterni svalovina, stfedni tretina — smiSena — kosterni + hladka, dolni
tfetina — pouze hladka svalovina




- Adventicie

— kréni a hrudni usek — spojuje jicen s okolim
— fidké kolagenni vazivo
- Sérodza

— po prlchodu branici, abdominalni dutina




| JICEN — KARDIO-

Nerohovéjici vrstevnaty dlazdicovy epitel — jednovrstevny cylindricky epitel
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| ZALUDEK — VEN

Zaludek

- obecna stavba dutého organu

- anatomickeé oddily se liSi i histologickou stavbou

- slizniCni rasy
— rugae (plicae) gastricae

— podélné + sulcus salivarius

— submukdza
— objemova flexibilita
- GALT

- ghrelin

CONTROL OF FOOD INTAKE

)m

Energy bnlance

[ Leptin | )
. Bl
/ [Insulin
4 :“ l ]
( E\ g / i /
Adipose tissue Pancreas Stomach

¥ Mucous membrane of the stomach.

Cardiac &

8!

Mucous cell

Parietal cell (between a
mucous cell and a chief cell)

Chief cell
Solitary lymph nodule
Neuroendocrine G ceV

fes - i Muscularis mucosae .
=N 4 \Submuu)sa/

Pyloric glands Gastric or fundlc glands

A Light micrograph (LM) of the stomach wall
showing four concentric layers at low
magnification. A thick mucosa (formed mostly of
tightly packed gastric glands) lines the lumen (x).
The rectangle indicates a ruga consisting of a
submucosal connective tissue core covered by
mucosa. A thick layer of mucus secreted by
surface cells forms a barrier over the mucosa for
protection of tissues from acid and proteolytic enzymes
in the lumen. The submucosa (SM) has prominent
blood vessels (BV). Serosa covers the muscularis
externa (ME) externally. 10x. H&E.



Sliznice zaludku

- jednovrstevny cylindricky epitel

- povrchovy epitel produkuje souvislou vrstvu hlenu
(mucinogenni granula, vysoky obsah HCO,, K*)  Surface epithelium

= protektivni funkce Gastric pits

- areae gastricae (1-6 mm), foveolae gastricae

Blood vessels

Lymphatic nodule
Gastric glands

Lamina propria Serosa

Submucosa
Muscularis mucosae Muscularis externa

Novotny I. Lenz J. Interaktivni endoskopicky atlas
horni ¢asti gastrointestinalniho traktu, LF MU 2008



Sliznice zaludku

- jednovrstevny cylindricky epitel

- povrchovy epitel produkuje souvislou vrstvu hlenu
(mucinogenni granula, vysoky obsah HCOj, K*)

= protektivni funkce

- areae gastricae (1-6 mm), foveolae gastricae




ZALUDEK — VEN

Zlazy zaludku
- sliznicni, v |. propria

- rozvétvené, tubularni

LUMEN

- GIl. gastricae propriae

- GIl. cardiacae

- GIl. pyloricae

e

som Y

e

E2 TS i

1)
3
8

f

GASTRIC GLAND



Gl. gastricae propriae

- zlazky fundu a téla Zaludku

- tubularni, jednoduché nebo ke konci rozvétvené, usti po
2-7 na dno zaludecCnich jamek

- 15x 106

- produkce travicich enzymu, HCI oven

g

GASTRIC |
PIT

A STERIS A1 AND



| ZALUDEK — VEN

Gll. cardiaceae, gll. pyloriceae
- slizniCni zlazky kardie a pyloru
- tubularni, rozvétvené

- usti na dno zaludecCnich jamek
- produkce hlenu

http://medcell.org/histology/gi tract lab/stomach cardia.php
http://medcell.org/histology/gi tract lab/stomach pylorus.php =

—

-

e


http://medcell.org/histology/gi_tract_lab/stomach_cardia.php
http://medcell.org/histology/gi_tract_lab/stomach_pylorus.php

— VENT

ZALUDEK

A4

Fundus




ZALUDEK -V

Fundus

Areae gastricae

Foveola gastrica

Lamina epithelialis

Tunica ; ; Seeb
Lamina propria
mucosa
Lamina muscularis
Tela submucosa
Fibrae obliquae
. ﬁ* = IR A
Tunica | Stratum circulare g’{'} ;.': %'1&;\3"#‘ A{b ;’
muscularis =
Stratum Plexus
longitudinale submucosus

a Tunica Tunica
serosa subserosa

Foveola
gastrica

Neck <
of gland

Main part
of gland <
(shortened)

Tela submucosa

Surface
epithelium

Stem cell
Neck cell

Parietal cell

Chief cell

Enteroendocrine
cell

Lamina
muscularis
mucosae



| ZALUDEK — VENT

junctional
complex

el gaStricae propriae %:teroendocrine;u’ " T N\ °® # granies

Hlavni burky (pepsinogenni, zymogenni) " 5\
- nejpocetnéjsi, dolni usek téla zZlazek a fundus ' 9. -
- pyramidovy tvar, bazofilni cytoplasma, RER, = _\/ﬂ_{.

basal lamina

pepsinogenni granula
- pepsin, lipaza

KryC| bunky (parietalni, oxyntické)
- prechod kréku a téla
- eosinofilni, velké mnozstvi mtch. a SER
- slozita dynamicka ultrastruktura
- intracelularni kanalky v apikalni ¢asti s mikroklky
— membranoveé vazané enzymové komplexy

produkujici H* a CI- i
'\ A/oompbsx

tubulovesicular
system

intracellular
canaliculus

Enteroendokrinni bunky
- serotonin, gastrin, histamin

basal lamina lysosomes

Mucinézni bunky kréku
- kubické, mukus

Parietal f

Kmenové bunky zaludeéni sliznice peal )
- malo pocetné, nizce cylindrické ol L, 4 ; ¢ intraceluiar
Wiz FP f canaliculus

- schopnost regenerace zaludecni sliznice %\ Chief cel



| bunka

Kryc

I

Intracellul

analiculus

cal
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Kryci bunka
x100 000




Jak to v zaludeéni sliznici funguje?

Lumen of
stomach Substance
B o e Cell Types Secreted
A Aol Mucus
= Mucous (protects lining)
o |ED ® neck
m = cell
@ o I Bicarbonate
S % @ Gastric acid (HCI)
SEONC Parietal
& "/7 cells Intrinsic factor
(Ca++ absorption)
Enterochromaffin- | Histamine
: like cell (stimulates acid)
< .‘. B & AChief Pepsin(ogen)
VoY & cells Gastric lipase
'.':'_ = Erllkncells Somatostatin
O Ol S (inhibits acid)
Gastrin
P~
Acels (stimulates acid)

M/

O = gastrin

7- L s .
R
REL et "
JvtesulE o
» Cma
el fane
Vol

ACH histamin L

somatostatin



ZALUDEK — VENTRICULUS

A prOé je to dalezite?

''''''''

""""
©37
.......

.,vvj‘-‘\’
- 3

@ gastrin

"N

somatostatin
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https://www.youtube.com/watch?v=XhB7WNJVq3U


https://www.youtube.com/watch?v=XhB7WNJVg3U
https://www.youtube.com/watch?v=XhB7WNJVg3U

OBECNA STAVEA TRAVICH T

diaphragm

ESOPHAGUS

ESOPHAGUS

liver extramural
pancreas | glands

74
&2 submucosa
< &¢
epithelium
lamina propria mucosa
\ <\ ™ muscularis mucosa

submucosa

muscularis externa

teniae coli



Tenké strevo

Mucosa
Epithelium
Lamina propria
Muscularis
mucosae
Mesentery
Vein
Artery
Lymph vessel
Submucosa

Submucosal gland
Lumen

Blood vessel

Submucosal nerve plexus

Muscularis
Inner circular layer

Myenteric nerve plexus

Outer longitudinal layer

Serosa
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First part of duodenum

Pylorus of stomach




Resorpce v tenkém streve

sliznice a podslizniCni vazivo vytvareji struktury slouzici k maximalnimu zvétSeni resorpcCni plochy:

1.

plicae circulares (Kerckringi) — podslizni¢ni vazivo + sliznice, celkem asi 800, zvétSeni plochy
2-3X, distalni ¢ast duodena

klky (villi intestinales) — sliznice (I. propria + epitel), klky jsou 0,5-1,5 mm dlouhé, 10-40/mm? ,
celkem asi 4 mil., zvétSeni plochy 5-10x

mikroklky (Zihana kutikula/zihany lem) — apikalni povrch resorpénich bunék (enterocytl) —
mikroklky jsou 1- 2 um dlouhé a 0,1 um Siroké, 100 mil./mm?2, zvétSeni plochy 20x

celkem zvétSeni resorpCni
plochy 200-600x



TENKE STREVO

Resorpce v tenkém streve

1. plicae circulares (Kerckringi)
2. klky (villi intestinales)

3. mikroklky (zihana kutikula)

Simple columnar
epithelium with microvilli
(absorbs nutrients)

Capillary network —- = » |

Mucosa

Goblet cells
Submucosa {
Muscularis i\
I:r)m:er clzircu!;a:,r‘:’l_ayelr| 7 Lacteal E j'?,"ll' > Paneth cells
,u er longitudinal layer Circular fold & 2 (innate immunity)

a
" Intestinal gland
Lymphatic nodule

Muscularis mucosae

— _ Venule
= —— Lymph vessel
— Arteriole

¢ Intestinal villus

Inner circular layer
Outer longitudinal layer

'7 Muscularis

Simple columnar cell
1

Intestinal lumen

Microvilli
Villi —_—

Simple columnar
epithelium

— Intestinal
lumen

Lamina propria

e Microvilli

Goblet cells

d Intestinal villi
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Lieberkuhnovy krypty

Strevni klky



Strevni klky (villi intestinales)

slizni¢ni vyrastky

smérem Kk ileu se jejich poCet i vySka snizuji

- pfi jejich bazi usti Lieberkihnovy krypty

- ve vazivu cévni zasobeni tvorici kapilarni sit
a lymfaticka (chylova) céva

- lymfatické uzliky

- bunky stfevnich klku:
- enterocyty
- enteroendokrinni bunky
- poharkové burky
- M-bunky
- adalsi...




TENKE STREVO

Lieberkuhnovy krypty (gll. intestinales)

- jednoduché slizniCni tubularni struktury, hluboké 0,3-0,5 mm

- ulozené v |. propria a oteviraji se do lumen stfeva

- bunky Lieberkihnovych krypt
- enterocyty
- poharkové burnky
- enteroendokrinni bunky
- Panethovy burnky
- kmenové bunky

\
4

Intestinal Lumen a
—O0 Intestinal Stem Cells
Anoikis
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Resorpéni {

SekrecCni_|
Cup
Imunomodulacni—{ cels
g
&

Stfrevni kmenové bunky

Absorptive
enterocytes
Enterocyty ™)
r{ Goblet
Kolonocyty 3 i""’
Poharkové buriky - ¥
Enteroendokrinni buniky Danat
2 cells
Panethovy buriky ﬁ
M buriky (microfold cells) "+
Cup cells el &

Tuft cells (kartackové bunky, Bertovy bunky) ?

Tuft cells



| BUNKY STREV

Enterocyty

¥V Three-dimensional scheme of striated border of intestinal epithelial cells.

Microvillus
Fat droplets

0,1um
- vysokeé, cylindrické bunky “

icrovilli cut off
Pinocytotic vesicle

Terminal web

Wil

- bazalné ulozené jadro m |
1
J

Terminal bars

- modifikace apikalniho povrchu —
mikroklky (3000) + glykocalyx
(0,5um) = zihany lem (kutikula)

Mitochondria

Interdigitation of cells

Endoplasmic reticulum (cisternae and tubules)
- tésna vzajemna spojeni,
interdigitace

Intercellular space

Funkce:

- traveni — enzymatické komplexy
na membrané mikroklku

- absorpce a transport — pasivni,
facilitovany i aktivni

- zpracovani lipida- chylomikrony

A EMs of enterocytes at low (Left) and high (Right) magnification. Apical microvilli (MV) make up a striated border and extend from free surfaces of
the cells. A fuzzy glycocalyx (Gl) covers them. A terminal web (TW) of actin filaments in the apical cytoplasm reaches into microvilli. Intercellular junctions
(circles) are between adjacent cells. The cytoplasm contains mitochondria (M), lysosomes (Ly), and smooth (SER) and rough (RER) endoplasmic

reficulum. Left: 10,000x; Right: 50,000x.
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Mitochondria Microvilli Nucleus

&




Transport a resorpce — koncentracni gradienty

Blood Epithelial cells Intestinal lumen
High Na' Low Na* Dietary glucose
Low K* High K~ High {(dietary} Na’
GLUT 2 l O g
f
Glucose G G lucose Glucose

Na‘g & _Na’

Wt ATP ; 2 Na*
Na'/K*ATPase € et
: Na'/glucose
K_/—‘ ’ADP+P, SYmport
L K protein
Basolateral ; : Apical
AR 4 Tight junction L

Transport of glucose from intestinal lumen to blood stream

Na*/K* ATPase - basolateral surface - concentration gradient Na* and K*
K* gradient generates negative membrane potential

Nat*/glucose symport on apical surface

Facilitated diffusion by glucose uniporter (GLUT2) in basolateral membrane

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



BUNKY STREVNI

e ———

Transport a resorpce - tuky (\DietryFatlj

Pancreatic
Lipase

Lumen Micelles
Brush
border S\f{j&f ? :7(3\0\7 a3 7,
i k. IR
A | o | o el e o | o -
mzl:labrane = J‘ 7’_.\& aa ool A\ ¢ Unstirred

g b 2 ne =4y Llayer

Absorptive cell

Basolateral
membrane

Interstitial fluid
Triglycerides

Embedded
apolipoproteins

'

Capillary /

© 2011 Pearson Education, Inc.

Phospholipid
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Transport a resorpce - tuky




BUNKY STREVNI SLI

Poharkové bunky
cylindrické zlazoveé epitelialni bunky
respiracni systém, stfevni sliznice
apikalni povrch - apokrinni/merokrinni sekrece mucinu
bazalni ¢ast — RER, GA, jadro, mitochondrie
mucinogenni zrna

Mucin v
sekrecnich
granulech




BUNKY STREVN

Poharkové bunky

- rozptylené ve sliznici tenkého a tlustého stfreva

Lumen

Striated

A LM of the colonic mucosa. Surface epithelium
containing goblet cells (G) and enterocytes (En)
invaginates to form an intestinal crypt. The lamina
propria (LP), with capillaries (arrows) and larger blood
vessels (BV), is richly cellular. 600x. Toluidine biue.




| BUNKY STREVNI

Panethovy bunky

- bazalni ¢ast Lieberkihnovych krypt
- bazofilni cytoplasma

- GA ulozené nad jadrem

- intenzivné acidofilni (¢ervena) granula
- role vimunitnim systému

- sekre¢ni granula obsahuji biologicky

Ve V'

ucinné latky (lysozym)
- ovlivAuji strevni mikrofléru

- podileji se na definici SC niche



Enteroendokrinni bunky

Enterocyt

- podobné Zaludeénim enteroendokrinnim bunkam
- regulace pankreatické sekrece

- udrzeni homeostazy (osa mozek-stfevo-tukova
tkan)

- cholecystokinin, sekretin, GIP, motilin, neurokrinni
peptidy atd.

Legend

+ Stimulatory
- Inhibiting

Gall bladder Stomach

Gastric inhibj e
polypeptl ‘ s
——— >+  Pancreas

Secretin = *7

Cholecystokinin

Duodenum

Enterendokrinni bunka



Enteroendokrinni bunky

Enteroendocrine
Lamina
propria o
- W30 \*.'/'-: &
Lumen G
Mucosa
, Vagal
- neuron
Spinal
neuron
= Circulation N Enteric
[ neuron

Submucosa | -

Muscle it
layers | sweswowswove yoo s
Serosa C




Kartackové bunky (tuft cells, Bertovy)

Microbial stimuli

IL-25 (mouse)

Unknown (human) Acetylcholine

......

Leukotrienes Prostaglandins
E\,\'J:/JDN o J\iw
o S

Others?




| TENKE STREVO

Slizni¢ni vazivo — L. propria
retikularni vazivo

- slozky imunitniho systému — GALT

- imunologicka bariéra

* Peyerovy plaky

- 70-100 (az 200) — duodenum < jejunum < ileum

- lymfatické uzliky s B-lymfocyty, makrofagy a dendritickymi burikami
- interfolikularné navic T-lymfocyty

- epitel nad Peyerovymi plaky obsahuje velké mnozstvi M-bunék

Peyer's Patch H&E villi o

domes SR |
A o/ : .

muscularis externa



M bunky (microfold)
- epitelialni bunky nad Peyerovymi plaky
a lymfatickymi uzlinami
nemaji mikroklky | . ‘
indukuji imunitni odpovéd " ! - (smﬁ;m
MHCII h
zprostredkovavaji antigenni prezentaci -

Passed out of the body

== o

bacteria
i Absorptive epithelial cell

g V4 v r4 o ’ 252 . A fo'r
dendritickym bufikam a lymfocytiim ¢ 2 o i
) ~ -
E S E "'"“'hrepmelialceu’
s R > ‘ |
> - i, 4 _
~ 7 ‘ 4 Salmonella, Escherichia
- - X B
': X f?El{l!hi“ll cell St ‘GPZ protein
: ~ AN K .;" i Ot) ‘ ‘
Lo : 2
f) ' Dendritic cell
"/ Degradation ~Z

¥ (2) Antigen presentatio

e : , (production and secretion
1 of antimicrobial peptides)

. / A i~




Surface of Lymphoid Basement Surface
mucosa M cells cells membrane specializations

410/

Poharkova Intraepitelialni

bufika Mukus 2O ymfocyt M-bunka
Lymfocyty
Nesouvisla
bazalni lamina

Airaty
s

N (G manm

0090 ®@®
Ui A

Makrofagy a plazmatické Souvisla bazalni
bunky (IgA) lamina Lymfocyty

Jejunum lleum
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Brunnerovy zlazy - gl. duodenale Brunneri

duodenum

- drobné rozvétvené tuboalveolarni zlazy, tvorené
cylindrickymi mucinéznimi bunkami

- vazivo redukovano na tenka septa mezi zlazovymi
lalGcky

vyvody usti do Lieberkihnovych krypt

zasadity sekret pH 8.1-9.3

I 7

neutralizace Zaludecni stavy

ochrana strevni sliznice, aktivace travicich enzym{,

Ve

baktericidni ucinky




Muscularis externa

- dvé vrstvy hladkého svalstva (vnitfni cirkularni, vnéjsi longitudinalni)
- plexus myentericus Auerbachi

Seroza

- fidké kolagenni vazivo + jednovrstevny dlazdicovy epitel (mezotel)
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TLUsTE STREVO

Sténa tlustého streva

absence Kerckringovych fas, klkuU

plicae semilunares

muscularis externa — longitudinalni vrstva tvofi taenie coli

serdza na povrchu vybiha v appendices epiploicae (tukové vazivo)

Plica
semilunaris Q’cg%f' P
: { Plicae semilunares coli
Haustra coli Omentum majus 21 .
/ | ” 'l Y & ":~ F » ’
N8 s d Taenia omentalis
AR b i -
b 7 ¢
Ronis 72
e . \
Ve
Haustra coli E

Mesocolon transversum

Taenia libera

j Taenia mesocolica

Appendices omentales
[epiploicae)
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Sliznice tlustého streva

absorpce vody a elektrolytd

vyrazné hlubsi Lieberktihnovy krypty bez Panethovych bunék
cetné poharkové bunky

cetné lymfaticke folikuly v I. propria (GALT)

" épithelium ¢ v ¢
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Appendix

- Cervovity vybézek slepého stfeva 8-10 cm (0,5-1cm)
- souvisla longitudinalni vrstva m. externa

- velky pocet lymfatickych uzliki které zasahuji do
submukozy

- Lieberkdhnovy krypty nepravidelného tvaru, obs
Panethovy buriky '




Rektum

posledni usek tlustého stfeva — shodna histologicka stavba jako colon
Pars pelvina (ampulla recti)

- histologicka stavba shodna se stavbou tlustého stfeva

- (3) plicae transversae recti (sup., med., inf.), zakladem je cirkularni vrstva t. muscularis ext.
Anorektalni junkce

Canalis analis

- anulus hemorhoidalis — mizi L. krypty a jednovrstevny cylindricky epitel je postupné nahrazeny
vrstevnatym dlazdicovym epitelem a epidermis (linea dentata)

- podélné slizni€ni Fasy - columnae anales, mezi nimi sinus
- valvuale anales na zakondéeni sinus anales
— linea dentata

Colon
sigmoideum

= Peritoneum

Plica
transversalls
recti superior

Prostrate

- bohate zilni pletené, proktodealni zlazky . o
- cirkumanalni apokrinni Zlazy s o
e P e
- m. sphincter ani internus (t. muscularis ext.) T et o s
- m. sphincter ani externus (pfi¢né pruhovana svalovina) M. sonnce et
- vysoka submukéza — prolaps o by

rizna terminologie zén canalis analis T ——— e



REKTUM A ANALN] KA

lymphatic nodules
transverse
rectal folds
rectum
anal sinuses
\ R mucosal folds
colorectal zone ‘ anal columns
anal transitional zone | internal anal sphincter
squamous zone
external anal sphincter
perianal skin




Squamocolumnar

Junction transverse folds

Anal Columns
of Morgagni

Pectinate or
Dentate Line

Internal
Sphincter Muscle

Anal Crypt

Anal Gland

[

3

% |®w

E‘ ,g: T S -:

5|8 e s

L o Q s ™

2| &< RN i&”
a [GERER XY, c1enN

L4

pigments, hair, intermediate zone
2 External
sebaceous gl, cirumanalgl. sebaceous gl, hemorrhoids  gphincter Muscle
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Mukoza

. . M lari o
Organ Oblast Submukoéza uscuiaris Seroz_al_
LEM LPM L MM externa Adventicie
1/3 kosterni
. A
Jicen 2/3 e glandulae apina gll. obé
dlazdicovy e. oesophageae oesophageales
3/3 cardiacae hladka S
kardie gll. cardiacae
; fundus/ jednovrstevny gll. gastricae tplna tféii\lgzté:/y
Zaludek cylindricky e., : P Stkma, - S
corpus o propriae cirkularni
sekrecni D
. longitudinalni
pylorus gll. pyloricae
duoenum jednovrstevny L. krypty gll. duodenales A+S
cylindricky e kiky (Brunneri)
Tenké y ye. Gplna
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