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Obecna stavba dutych organu

Mikroskopicka stavba travici trubice
« jicen
« Zzaludek
» tenke a tlusté strevo, appendix
* rektum, anus

Uvod do embryologie GIT



DUTE ORGAN

Esophagus *
x-section

Stratified SQ.
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Non-keratinized




DUTE ORGANY

Ctyfi zakladni vrstvy

1. Mukéza (Tunica mucosa)

—|

2. Submukoéza (Tela submucosa)

Serosa/Adventicie

3. Tunica muscularis externa . Donna Myers © 2007

4. Serozaladventicie
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STOMACH livex

epithelium
lamina propria mucosa
muscularis mucosa

teniae coli



OBECNA STA

Sliznice - mukéza (Tunica mucosa)

- vnitrni vrstva travici trubice vystylajici lumen
- protektivni, absorp€ni a resorp¢ni funkce
- mikroskopicka stavba zavisi na lokalizaci

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




Sliznice - mukoéza (Tunica mucosa)

- Lamina epithelialis mucosae

- charakter epitelu uréeny funkci daného oddilu travici trubice

- ustni dutina, farynx, jicen, anus — vrstevnaty dlazdicovy (nerohovéjici) 3
- zaludek, tenké a tlusté stfevo — jednovrstevny cylindricky 1 @ @ @
- hlen — produkovany slizni€nimi nebo podslizni¢nimi Zlazkami (Ustni
dutina, jicen), sekre¢nim epitelem (Zaludek) nebo poharkovymi burikami

(stfevo)
EF — E’Sg;a‘f“t"
A
) : : - A
Lamina propria mucosae / =
- vrstva slizni€niho vaziva — fidké kolagenni vazivo e Z A

- fenestrované krevni kapilary — odvod metabolita (stfevo)
- v nékterych oddilech slizni¢ni Zlazky (jicen)
- inervace, komponenty imunitniho systému

- Lamina muscularis mucosae

- tenka vrstva hladkych svalovych bunék
- 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 (slizniCni rasy)

- vétSi krevni a lymfatické cévy, které zasobuiji t. mucosa,

muscularis externa a serézu

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

- sekredni aktivita

Zlazy — v zavislosti na oddilu travici trubice

- protektivni funkce (mucinozni)




Zevni svalova vrstva (Tunica muscularis externa)

- dveé koncentricke, relativné silné vrstvy hladké svaloviny, oddélené tenkou vrstvou vaziva
- vnitfni — cirkularni, vnéjSi — longitudinalni (spirala)
- myentericky (Auerbachlyv) plexus
- peristaltika — pasaz obsahu travici trubice
- lokalni modifikace m.e.
- faryngoesofagalni sfinkter + externi analni sfinkter — kosterni svalovina
- zaludek — tfeti - Sikma - vrstva svaloviny
- taenie coli — zesilena Cast longitudinalni vrstvy v tlustém stfevé

Cirkularni Longitudinalni



OBECNA STAVBA T

Sero6zal/Adventicie (Tunica serosa/adventitia)

- vnejSi vrstva travici trubice
- Serdza
- serd6zni membrana tvorena fidkym kolagennim vazivem (Lamina propria serosae)
a jednovrstevnym dlazdicovym epitelem (L. epithelialis serosae)
- syn. mesothelium, visceralni peritoneum
- prechazi v mezenterium
- serOzou — z mezenteria do stény travici trubice prochazi velké krevni a lymfatické
Cévy a nervy
- bariéra vaci patogentim, antiadhezivni vlastnosti — intracoelomovy pohyb, imunitni

funkce (Ag prezentace), produkce ECM, atd.

- Adventicie
- nékteré Casti travici trubice nejsou kryté serdézou
- hrudni ¢ast jicnu, Casti traviciho traktu v bfiSni a panevni dutiné
v misté fixace (duodenum, Cast tlustého stfeva, rektum a analni kanal

- pouze konektivni tkan prechazejici do konektivni tkané stény




| OBECNA STAVBA T

Serozal/Adventic

Coagulation
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Entericky nervovy systém

- intramuralni, autonomni NS
- 100 x 10° neuron
- nervove pletené:
-sympatikus — vétve splanchnickych nervl, parasympatikus — X. hlavovy nerv
Plexus submucosus
- vnitfni (Meissnerova) a vnéjSi podslizniCni pleten, inervuji muscularis mucosa a
cirkularni vrstvu muscularis externa

- sekrece

Plexus myentericus (Auerbachii)
- tunica muscularis, inervuje obé svalové vrstyy=Zed |\ ==

- peristaltika —2

Longitudinal
muscle

Deep muscular plexus
Inner SMP

ter SMP  /

Intersticialni (Cajalovy) bunky

- pacemaker ENS

- spojuji ENS a svalové bunky

- koordinuji a vyvolavaiji peristaltiku

mucosae Submucosal
artery



OBECNA STAVBA TR

Enteroendokrinni systém

- produkuji stfevni hormony — endokrinni nebo parakrinni sekrece

- peptidy nebo biogenni aminy (histamin, serotonin)

- minoritni, obsahuji sekreCni granula klasickeé histologické metody

rozliduji rizné typy bunék na zakladé rozdilné afinity k rGznym barvivim j
- DNES/APUD Gola [Ee
- GIT chemosensing an

secretory
vesicles

basal

Typ Hormon Lokalizace/funkce  lemina
capillary
D bunky Somatostatin - Zaludek, stievo, jaterni a pankreatické vyvody ‘
- Jako D bunky Langerhansovych ostrivka v
pankreatu
EC buriky Serotonin - Zaludek, stievo, Zluénik
- Peristaltika
ECL bufky | 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




Mikroskopicka anatomie travici trubice



HLTAN - PHAR

- pars nasalis
- vicerady cylindicky epitel s fasinkami
- seromucinozni zlazy

- pars oralis et laryngea Hascpheny

- nekeratinizujici vrstevnaty dlazdicovy epitel

. ; vy Oropharynx
- mucinozni zlazy

- kolagenni vazivo (lamina propria), podslizni¢ni vazivo chybi

- kosterni svalovina




- Mukoéza
— nekeratinizovany vrstevnaty dlazdicovy epitel — protektivni funce (mechanicka odolnost)
— |. propria a I.muscularis mucosae silnéjsi nez jinde v GIT
— distalné mucindézni gll. esophageae cardiacae

- Submukéza
— Fidké kolagenni vazivo, ur€uje tvar lumen (slizni¢ni fasy)
— krevni a lymfatické cévy, plexus submucosus Meissneri

mucinozni)

— submukoézni Zlazy (tubuldzni
S :
& i ol




- Muscularis externa

- vnitfni cirkularni a vnéjSi longitudinalni vrstva

- inervace — plexus myentericus Auerbachi

- horni tretina — kosterni svalovina, stredni tfetina — smiSena — kosterni + hladka, dolni
tfetina — pouze hladka svalovina




Adventicie

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

Séroza

- po prichodu branici




| JICEN — KARDIO-

Nekeratinizovany vrstevnaty dlazdicovy epitel — jednovrstevny cylindricky epitel
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ZALUDEK — VEN

obecna stavba dutého organu

anatomickeé oddily se liSi i histologickou stavbou

slizniéni fasy — rugae gastricae (submukoza)

objemova flexibilita
ghrelin
GALT

¥ Mucous membrane of the stomach.

Chief cell

Solitary lymph nodule =
g 2 Neuroendocrine G cell e >
g & ——Muscularis mucosae/. o i SN ["r{) [J/ﬁj‘r";)v
SRR T T ,\Submucosa-"‘f__: A s ¢ )’
Pyloric glands Gastric or fundic 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.



ZALUDEK — VENTRI

Sliznice zaludku

Surface epithelium

- jednovrstevny cylindricky epitel N

astric pits

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

= protektivni funkce

Blood vessels

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

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
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ZALUDEK —

zaludku
propria obsahu

iznice

Si

je velké mnozstv

-L

cardiacae

- Gl
- Gl. pyloricae
-G

1ae

|. gastricae propr

GASTRIC GLAND




Gl. gastricae propriae
- Zlazky fundu a téla Zaludku

- tubuldzni, jednoduché nebo ke konci rozvétvené,

usti po 2-7 na dno zaludecCnich jamek i e
= 15 X 106 I = (‘ mucous

- vice funkénich typa bunék

entero- s
endocrine
cell

GASTRIC GLAND
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ZALUDEK -V

Fundus

Foveola
gastrica

Areae gastricae

Foveola gastrica

Lamina epithelialis
soels Neck <

Tunica of gland

Lamina propria
mucosa

Lamina muscularis ——

Tela submucosa Main part
= ~ — of gland <
Fibrae obliquae .:w;\:‘:a{;\a«:. S (shortened)

Tunica ) Stratum circulare __)'ji‘?#‘ {@ {’{} ;r" .& "&““-‘! r?‘\’.b
s

. A
muscularis e

= e —
Stratum ~—= e Plexus
longitudinale submucosus
: ' b
a Tunica Tunica

serosa subserosa

Tela submucosa

Surface
epithelium

Stem cell
Neck cell

Parietal cell

Chief cell

Enteroendocrine
cell

Lamina
muscularis
mucosae



| ZALUDEK — VENT

Gl. gastricae propriae -
Hlavni burnky (pepsinogenni, zymogenni) %!
- nejpocCetnéjsi, dolni usek téla zZlazek a fundus
- pyramidovy tvar, bazofilni cytoplasma, RER,

pepsinogenni granula pirs
- pepsin, lipaza

, Chief cell

(oxyntic)
cell

KryC| bunky (parietalni, oxyntické)
- prechod kréku a téla

- eosinofilni, velké mnozstvi mtch. a SER

- slozita dynamicka ultrastruktura

- intracelularni kanalky v apikalni ¢asti s
mikroklky — membranové vazané enzymoveé
komplexy produkujici H* a CI-

tubulovesicular
system

intracellular
canaliculus

Enteroendokrinni buniky
- serotonin, gastrin, histamin

Mucinézni bunky kréki
- kubické, mukus

basal lamina

Kmenové buiky zaludecni sliznice B 5 A \ 7
- malo poc&etné, nizce cylindrické okl 5 , : i Fints 4
: ' Intracellular

cell

- schopnost regenerace zaludecni sliznice N \

canaliculus

Chief cell

4
maza&-.



Kryci burika
x10200

Intracellular
canaliculus

NS
N
4



Kryci bunka
x100 000




Jak to v zaludecni sliznici funguje? H pH1S

Lumen of
stomach Substance
e Cell Types Secreted
= o _.-"\"/' Mucus
a = Mucous (protects lining)
m | ® neck
o e cell
@ ™ Bicarbonate
S @ Gastric acid (HCI)
SEONC Parietal
N Voul 7 cells Intrinsic factor
4 B (Ca++ absorption)|
Enterochromaffin- | Histamine
like cell (stimulates acid)
A Chief Pepsin(ogen)
cells Gastric lipase
05 BAE =08
J9 F ﬁnc ells ?on.)afostat.in
0, ol S (inhibits acid)
Gastrin
S~
Ricee (stimulates acid)

o :
® - gastrin

o .
Lk
B i "
R P
» it
o fraead
e

ACH histamin <

somatostatin



A proc je to dulezité?

.....
Ll

H+/K+ ATPase inhibitory (Omeprazol) *

H
N 0
TG
N A ﬁ
.D_

® - gastrin

-

ACh histamin <

somatostatin





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

Mucosa
Epithelium
Lamina propria

Muscularis
mucosae

Submucosa i

Submucosal gland

‘,.-
——— Mesentery

‘L____,A,_Ve.,,

Artery
S— i Lymph vessel

Blood vessel lﬁs Lumen
Submucosal nerve plexus b '
W
Muscularis i s - :
Inner circular layer i : Z H.
; > \ B

Myenteric nerve plexus

Outer longitudinal layer : —

"

Serosa




TENKE STREV

Pylorus of stomach First part of duodenum

Lymphoid
nodules

AN TN
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Ctyfi zakladni vrstvy: sliznice, podslizniéni vazivo, zevni svalovina, seréza
sliznice a podslizni¢ni vazivo vytvareji utvary slouzici k maximalnimu zvétSeni resorpcCni
plochy:

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

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

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




TENKE STREVO A AR

Simple columnar
epithelium with microvilli

dre (absorbs nutrients)
‘dnovrstevny
pitel

el yty

- lpohdrkove buriky.,
nethovy burik

adokrinni buriky

plicae circulares (Ker
— 2-3X

A #

gttt 4 . e )

" ‘{:’s ’ 4 5] y Muscularis mucosae
Y 5 o 3 i \

; X . 5 : — Venule

: 2 ¥ —— Lymph vessel

kiky (villi intestinales) [ERfaEEatE AL NS L —— == =S
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mikroklky (zihana kutikula) -
—_ 20X b Section of small intestine

Lieberkuhn
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| TENKE STREVO

Lieberkuhnovy krypty (gl. intestinales)

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

- prochazeji |. propria a oteviraji se do lumen stfeva

- obsahuji rizné bunécné typy
- sekrece travicich enzymu
- obnova epitelu
- enteroendokrinni burnky
- imunitni odpovéd

Intestinal epithelial cells

Goblet cells

Enteroendocrine cell

Enterocytes

e

il
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Proliferation

o | Goblet cell

. Enteroendocrine cell
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@ Transit amplifying cell
- Paneth cell

- Intestinal stem cell



| TENKE STREV

Enterocyty

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

Microvillus
Fat droplets

- vysoké, cylindrické burnky

icrovilli cut off

Pinocytotic vesicle

Terminal web

Wil
- bazalne ulozené jadro 1um ||
it
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- chylomikry

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 (Mi), lysosomes (Ly), and smooth (SER) and rough (RER) endoplasmic

reficulum. Left: 10,000x; Right: 50,000x.



Apico-Lateral Junctional Complex Apico-Lateral Junctional Complex Apico-Lateral Junctional Complex

Assigned Assigned Assigned
boundary between boundary between boundary between
@~ apical & basal @ apical & basal apical & basal
regions of lateral regions of lateral regions of lateral
membrane membrane membrane

<— Basal Cell Surface <— Basal Cell Surface

Day 1 Day 5

Apical 9% 18%

Lateral 15% 1%




Nucleus

Mitochondria Microvilli
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TENKE STREVO - SL

Transport aresorpce — koncentracni gradienty

Blood Epithelial cells Intestinal lumen
High Na* Low Na* Dietary glucose
Low K* High K" High {dietary} Na’
GLUT 2 l -« g
\(
Glucose <I-—TN—- Glucose Glucose
Na' a’
Ward e ATP o e 2 Na*
Na'/K* ATPase :
< : Na'/glucose
» 4 'ADP+P, syfaport
(A8 protein
/
Basolateral éj/ﬁght junction §\ Apical
membrane membrane

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/

Basolateral Apical
membrane membrane
Cl” channel
( protein
Anion cl el
antiport \\‘—" >
protein e P
HCO, & = & 11
’ 3 ﬁ‘ sl ::'!K ATP
. ase
P+ P,
L ADP + P Kt
Carbonic z K* :
anhydrase K
K" channel
COy = CO, + OH protein

Tight
junction

Stomach lumen

Acidification of stomach fluid by parietal cells
Apical membrane - H*/K* ATPase + ClI~ a K* canals

Basolateral membrane — anion antiporter HCO;~ and
Cl-ions

Combined activity of ion channels a cells keeps the
electroneutrality and neutral cytoplasmic pH while
reaching high extracellular concentration of H* and CI~ in
lumen of stomach
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Transport a resorpce - tuky (\_Dietw Fatl~7

Lipase
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Transport a resorpce - tuky




TENKE STREVO - SL

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

viz prednaska Epitely

Mucin v
sekrecnich
granulech




TENKE STREVO

Poharkové bunky

Lumen

Striated
border

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.




| TENKE STREVO -
Panethovy bunky

- bazalni ¢ast Lieberkliihnovych krypt
- bazofilni cytoplasma

- GA uloZené nad jadrem

- intenzivné acidofilni (Cervena) granula
- role vimunitnim systému

- sekrecni granula obsahuji biologicky
ucinné latky (lysozym)

- ovliviauji stfrevni 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

V Gastrin

Gastric inhibj -

polypepti ‘ e
Pancreas

Secretin ©

Cholecystokinin

Duodenum

Enterendokrinni bunka



Enteroendokrinni bunky
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TENKE STREVO

Slizniéni vazivo — L. propria
retikuldrni 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

domes 51

muscularis externa



M bunky (microfold)

- epitelialni bunky nad Peyerovymi plaky

a lymfatickymi uzlinami
nemaiji mikroklky | . ’
indukuji imunitni odpovéd * ' ‘
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TENKE STREVO — Sz

Surface of Lymphoid Basement Surface
mucosa M cells cells membrane specializations.
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Poharkova Intraepitelialni ;
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Kmenové burnky

- Lieberkiihnovy krypty
- zajistuji obnovu strevniho epitelu (4-5 dni)
- morfologicky neodlisitelné, definované na zakladé

,kmenového” charakteru = schopnost diferenciace a
zaroven sebeobnovy

- stem cell niche
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TENKE STREV
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TENKE STREVO —

Daughter cells of CSCs

Cellular alterations ‘e e
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Niche A B
csc cgll l i ‘ Blood vessel

p53 Colorectal cancer “‘_J th ! Step 4

stem cells (CSC) A Expansion and invasion

. Step 3
APC § ‘ Interactions between L3 Thetastasis
* €SCs and niche cells 2
Step 2
Converting into
Kras CSCs
Step 1
: e -
Genetic mutations : -~ Liver metastasis
= L ]

Primary lesion Metastatic lesions

Mutant crypt

Mormal crypt

Relationship between intestinal stem cell genetic alterations and colorectal cancer development. Step1: Sequential mutations of APC, p53, Smad4 and Kras in ISCs; Step2: Normal 1SCs are
converted into CSCs; Step 3: By using the feeding from niche cells, CSCs expand their numbers along with producing daughter cells to form a solid tumor; Step 4: Upon escaping from their
primary sites, some CSCs will systematically migrate into other organs to form metastatic lesions. ISCs: Intestinal stem cells.



| TENKE STREVC

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

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.

- absence Kerckringovych fas, klkU
- muscularis externa — longitudinalni vrstva tvofi taenie coli
- seroza na povrchu vybiha v appendices epiploicae (tukové vazivo)

Tenké strevo Tlusté strevo



TLUSTE STREVO

absorpce vody a elektrolytd

vyrazné hlubsi Lieberktihnovy krypty bez Panethovych bunék
cetné poharkové bunky

Cetné lymfatické folikuly v I. propria (GALT)
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- Cervovity vybézek slepého stfeva 8-10 cm (0,5-1cm)
- souvisla longitudinalni vrstva m. externa

- velky pocCet lymfatickych uzliku které zasahuji do
submukozy

- Lieberktuhnovy krypty nepravidelného tvaru, obsahuji III R
Panethovy bunky > o
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- Posledni usek tlustého stfeva — shodna histologicka stavba
- 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 anales

- valvuale anales na zakonceni sinus anales

— linea dentata

bohaté zilni pletené, proktodealni zlazky
cirkumanalni apokrinni zlazy

m. sphincter ani internus (t. muscularis ext.

rectum

m. sphincter ani externus (pfi¢né pruhovana svalovina)

vysoka submukdza — prolaps

rizna terminologie zén canalis analis

anal canal

perianal skin

lymphatic nodules

transverse
rectal folds

ampulla of rectum

anal sinuses

mucosal folds

colorectal zone anal columns

anal transitional zone internal anal sphincter

squamous zone
external anal sphincter

skin



TLUSTE STRE
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Mukoza

Organ Oblast Submukoéza Muscularis Seroz'al'
LEM LPM LMM externa Adventicie
1/3 kosterni A
Jicen 2/3 vrstevnaty glandulae Gplna gll. obé
dlazdicovy e. oesophageae oesophageales ’
kardie gll. cardiacae i urst
_ fi vrstvy
. fundus/ jednovrstevny | 9ll. gastricae uplna ikma,
Zaludek corpus cylindricky e. propriae cirkularni, S
Tenké cylindricky e. KIky ipina (Brunneri)
stfevo jejunum kartac’ovy Ie,m licae
: x circulares
ileum bunky plaky
appendix jednovrstevny lymf. uzliky neuplna souvisla S
caecum cylindricky e. A+S
Colon a kartacovy lem lymf. uzliky S
rectum colon poharkoveé b. chybi klky uplna taenie coli A+S
rectum columnae A
rectales
anorektalni/ n‘gfgﬁggg}i : Silni pleters
anokutanni .« o ’ s podélné
Canalis dlazdicovy e. rle;hpslg,'a slizniéni fasy vnitfni A
analis Jona vrstevnaty viasové L sfinkter
rohovejici folikuly, potni zilni pleten
cutanea
dlazdicovy e. Zlazy




Vyvoj travici trubice



 travici trubice vznika v dusledku cefalokaudalni a lateralni flexe embrya
» Ustni dutina a proktodeum — ektoderm
« primitivni stfevo — entoderm

« zlazovy parenchym (pankreas, jatra) vznika z entodermu travici trubice

Hindgut
Endoderm Foregut
Amniotic cavity .
; eart
Ectoderm Connecting oot

stalk

Angiogenic
cell cluster

cavity

Buccopharyngeal
membrane — Cloacal
membran
A ¢ B
Buccopharyngeal Cloacal
membrane _ membrane

Lung bud

Heart
tube Remnant
of the
buccopharyngeal
membrane Allantois

Vitelline duct ﬁ

C D Yolk sac \



3 zakladni oddily primitivniho streva:

predni stfevo
— od bukofaryngealni membrany kaudalné po jaterni divertikulum

stredni strevo

zadni strevo
— od levé tretiny transversalniho tlustého streva po kloakovou membranu

Pharyngeal gut i
Tracheo-
bronchial
diverticulum Fontd maspiriing Spleen
Dorsal )
mesopastrinm
o Esophagus cellac
Stomodeum = artery
L iver Stomach e
Gallbladder Pancreas superior .
mesenteric
: artery
Primitive : - Mesentery
intestinal R -
loop
Cloaca
Hindgut inferior
mesenteric

artery



Pharynx

- faryngovy aparat

Jicen
- z Useku predniho streva kaudalné od laryngotrachealni vychlipky
- entoderm (epitel a Zlazy), vazivova slozka mesenchym

Zaludek
- vznika koncem 4. tydne jako rozsiteni predniho stfeva
- pGvodné symetricky,
- rlzna rychlost rlstu dorsalni a ventralni strany — zména tvaru (velka a malda kurvatura)
- béhem vyvoje rotace podél podélné
- definitivni poloha i tvar koncem 2. mésice i.u.

Lesser d
curvature—_ |

Greater
curvature

Stomach

D Ventral
mesogastrium



vivou TRAVIC TRUBC

Strevo

dorzalni aorta

- stfedni stfrevo — duodenalni a pupecni klicka
slezina

- rotace béhem vyvoje

Zluénik ( dorzalni pupen

- fyziologicka pupeéni hernie . pankreaty
Kieka

stopka A 1
Zloutkového dolni
vaku klicka arteria mesenterica inferior

kligka stfedniho stfeva arteria mesenterica superior

ventralni mezemej::: k‘,%ﬂ/ ::::::i mezogastrium
° Vv pUDEénI'kU rotace o 900 zmenik—\_\. \v X\‘;’;Eialudek

pupeénik \' duodenum

* po repozici o dalSich 180° \,

. ——zadni stfevo
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divertikulum

dorzalni aorta
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Mikroskopicka stavba travici trubice

- Obecna stavba dutych organu vé. travici trubice: mukoza (l. epithelialis m ., |. propria, |.
muscularis m.), submukdza, t. muscularis externa, serosa (l. propria s., |. epith. s.), adventicia

- Jicen - stavba, epitel, mukdézni a submukozni zlazy, rozdily v t. muscularis ext., zmény v typu
epitelu v oblasti kardie

- Zaludek — anatomické a histologické &lenéni, stavba sliznice - areae gastricae, foveolae
gastricae, zaludecni zlazy (pyloricae vs. propriae), lokalizace, ultrastruktura a funkce bunék gl.
propriae (hlavni, kryci, bb. krékl, enteroendokrinni)

- Tenké a tlusté strevo, appendix - anatomické a histologickeé €lenéni, stavba sliznice, Zlazy
(Lieberkuhnovy krypty, Brunnerovy zlazy), bunééné typy ve strevni sliznici, lymfaticky systém,
modifikace stfevni stény

- Rektum a analni kanal - anatomické a histologické ¢lenéni, stavba sliznice, zmény v typu epitelu

- Vaskularizace a inervace GIT

Embryonalni vyvoj

- Vznik primitivniho stfeva a jeho derivaty, diferenciace a charakteristika jednotlivych
oddill, zaklady pfidruzenych organu



Dekuji za
pozornost

, Petr Vanhara, PhD
Ustav histologie a embryologie
LF MU

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

With the chest cavity open and the heart fully exposed,
Dr. Robbyn suddenly regretted cutting class to go pub crawling
that crisp fall day four years ago.



