Patofyziologie traviciho
systemu - cast I

Ustni dutina a slinné Zlazy
Jicen - GERD

Zaludek a duodenum
Pepticky vred

H. pylori




1- jicen

2- organy peritonealni
dutiny

3- zaludek (1.5I)

4- gastroesofagealni
spojeni

5- pylorus

6- tenké strevo (4.5 -
6m)

« 7- duodenum

« 8-jejunum

« O-ileum

10- ileocekalni chlopen

11- tlusté strevo

« vzestupny

« horizontalni

« sestupny tracnik
« rektum + anus
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Patofyziologie ustni dutiny

frenulum of lip
uvula

palatoglossal

arch tonsil
(pharyngeal)
palatopharyngeal .~ '
arch
tonsil frenulum of lip
(pharyngeal)
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Patofyziologie ustni dutiny

. sllnne zlazy - sliny (1 - 1.5l/den)
kontinualni produkce malym| slinnymi zlazkami

. velké slinné zlazy secernuji sliny na sekrecni podnét
/’::f;jj"g'l\;nd . centrum v prodlouzené mise — slinné zZlazy (cestou n. facialis)
. aferentace z vy$Sich center (kortex, hypotalamus) na podnéty (chut, viing, zvykani, ...)
. enzymy a ionty slin

. o-amylaza (polysacharidy), lipaza
. lysozym (baktericidni)

Parotid duct
+  K*, Na*, Cl, HCO;
. onemocnéni Ustni dutiny
. poruchy sekrece slin
Sublingual . T - zadnéty (napf. tonzilitidy), mechanické drazdéni
gand . ! (xerostomie) - dehydratace, Sjégrentv syndrom, léky
. poruchy zvykani
. bolestivost Celistniho kloubu
. poranéni jazyka
. onem. zubl
. zanét sliznice Ustni dutiny
. zanéty
. herpetické (HSV-1), afty, kandidézy (u oslabenych jedincd)
. nemoci temporomandibularniho kloubu
. bolestivost
. dislokace
. prekancerdzy a nadory dutiny astni
. leukoplakie
. karcinom - kufaci, alkohol
. projevy systémovych nemoci v dutiné Ustni
. anemie
. avitamindzy a karence Zeleza
. malnutrice
. cyanoza
. Crohnova choroba
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Reflexni slineni

SENSORY PATHWAY

éuperior
~ Salivatory
Nucleus

Nucleus
Solitarius

N Lingual
M) Branch of V3
Facial Nerve,
peripheral process

MOTORIC PATHWAY

fr--
Pavlovian conditioning and other { -

forebrain influences on salivation}” 7
act via the hypothalamus e [

Facial

TERTE

Chorda (containing these
. preganglionic parasym pathetc
T}’mpam axons)

Branch of V3

Submandibular

Ganglion (containing these
postganglionic parasympathetic
Axons)
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Sjogrentiv syndrom

syn. keratokonjunktivitis sicca

* autoimunitni postizeni slinnych (xerostomie) a
slzmﬁch zlaz (xeroftalmie) porucha zvykani a
polykani
* iniciovano virovou infekci?

« obtizné mluveni

« suchy kasel N
- drdzdéni, paleni, pocit ciziho télesa a zarudnuti oci b
«  nékdy rovnéZ bolesti kloubu a svalu

* Casto spolecné se systémovymi projevy
- ledvina - intersticialni nefritis
- plice - bronchitida |
« CNS - demyelinizace
o aj

* neéekdy se SS vyskytuje spole¢né s jinymi
autoimun. nemocemi
- revmatoidni artritida
- systémovy lupus erythematodes
« thyreopatie

Enlarged
parolid
glands
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Anatomie a histologie jicnu

skeletal
muscle
layer

smooth
muscle
layer

LES

BasicPhysiology.com

Oesophagus

Muscle

Submucosa

Mucosa

Adventitia

horni 1/3 pricné pruhovana

svalovina
« horni Jhcnovy sverac (m.
cricopharyngeus)

dolni 2/3 hladka svalovina

« dolni jicnovy svérac (hladky sval)
epitelialni vystelka

« horni 2/3 ne-keratinizovany

dIazdlcovy epitel

« mdzZe dat vznik skvamédznimu
karcinomu

« v terminalni Casti cylindricky epitel
« mdze dat vznik adenokarcinomu

skvamokolumnarni junkce (SCJ

neboli Z-linie) je endoskopicky

dobfe viditelna cara prechodu dvou

typu epitelu

- gastroesofagealni junkce (GEJ) je

pomyslina linie prechodu jicnu do
zaludku
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Normal swallow physiology

Japuiyds
Jaddn
Jsjouyds
Jaddn
Japuyds
Jaddn
Japuydsg
Jaddn

snBeydosap
snbeydosaQ
snbeydosag
snbeydosap

Jaruiyds
Janmon
Jsjpuds
Jepuiyds
Janmon
Jajpuiyds
Jamon

Jamon]

Swallowing

sphincter (UES) closed

normalni motilita = kontrakce jicnu zajistujici
posun sousta k zaludku
- polykaci reflex
e oralni, faryngealni a esofagealni faze
« peristaltika

high-resolution jicnova manometrie je vysetreni
chnove motility

« meéri se tlaky generované jicnovymi svaly a svéraci
poruchy motility a polykani
- dysfagie (orofaryngealni ¢i esofagealni)

1) funkCni - casto pri tekuté i pevné stravé

* napf. amyotroficka lateralni skler6za nebo vegetativni
neuropatie u diabetu mellitus, Parkinsonova n., mrtvice,
mnohocetna sklerdza, myasthenla gravis

* 2) mechanicka obstrukce - typicky u pevné stravy

* napf. achalazie, striktury (refluxni ezofagitida nebo ozareni),
sklerodermie, peptlcky vied, tumory

« odynofagie
e bolestivé polykani
- globus pharyngeus

Ber5|stentn| nebo intermitentni nebolestivy pocit utvaru
eno ciziho télesa v hrdel (napr. tablety nebo sousta)
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Poruchy motility jicnu

achalazie

neschopnost relaxace dol. jicnového svérace + zastava

peristaltiky

v dusledku vrozeného nebo ziskaného postizeni
myenterického nervoveho plexu (Meissneri) a produkce NO

syntetazou oxidu dusnatého

Chagasova choroba

velmi casta ve Str. a Jizni Americe

e postizeno cca 15 miliond lidi

 25% latinskoamerické populace ohrozeno
infekce parazitem Trypanosoma cruzi

* prenasené hmyzem

v akutnim stadiu jen otok v miste infekce
* napfr. periorbitalné

v chron. stadiu postizeni GIT

* megakolon a megaesofagus

a srdce

* kardiomyopatie

v pozdéjsich stadiich malnutrice a selhani srdce

mozna demence

‘Narrowing of the lower
esophageal sphincter (LES) 7

Clinical

+ Dysphagia (solids, liquids)

« Difficulty belching

« Chest pain

« Regurgitation of undigested food
» Dyspepsia
+ Aspiration

M
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Hiatoveée hernie

e  Cast Zaludku pronika otvorem v branici do hrudni dutiny (zadniho mediastina)

. 1) skluzna
. 2) paraesofagealni
* rizikové faktory
. vrozené vétsi branicni otvor

. obezita
. zvyseny abdominalni tlak
*  napr. pfi chron. zacpé
. gravidita
. komplikace
. akutni uskrinuti
. gastroesofagealni reflux a Barrettlv jicen

/\/‘\/’\

branice |+4— JIcEN
A Y
.\"‘\"\.

| |

normalni stav skluzna parassofagealni
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Gastroesofagealni reflux (GER)

. antirefluxni bariéra

. dolni jicnovy svérac

. slizni¢ni rasy Zaludku

. Uhel mezi zaludkem a jicnem

. peristaltika jicnu

GER = retrogradni posun Zaludecniho pbsahu do jicnu (nebo i vysSe do

ust a prip. respiracniho traktu), kde plsobi agresivné

. pritomnost HCI, enzymu — protedz (pepsin) a event. zluci (v pfitomnosti
dudodeno- gastrlckeho refluxu)

prilezitostny reflux se objevuje i u zdravych/nerizikovych osob

. symptomy (refluxni choroby jicnu)
. subjektivni
. dysfagie
. paleni zlazy (pyrosis)
. brisni dyskomfort (bolest)
. bolest v krku
. objektivni
. fihani
. regurgitace
. az do dutiny Ustni, nebezpeci aspirace
. kasel
. zvraceni

. kompllkace GER
refluxni esofagitida

. ulcerace, striktury, krvaceni
. Barrettiv jicen

e cca 10% pacientl s GER
. adenokarcinom

riziko GER je vyznamné vyssi pri hidtové hernii

Anatomy of normal antireflux barrier at the lower
oesophagus
Diaphragmatic

Lower Angle i

oesophageal \
sphincter

lntra-/

abdominal
oesophagus

Mechanisms preventing
reflux or offsetting reflux

Mechanisms inducing
reflux or promoting
mucosal damage
from reflux

Supracesophageal
¢ Intact saliva production

¢ Intact reflux-induced swallow J

-F----| Supraoesophageal
* Xerostomia

* Impaired reflux-induced swallow

QOesophageal body ==B Bl===== Oesophageal body )
¢ Intact primary and secondary * Hypomotility disorders

peristalsis * Fragmented peristalsis
* Intact esophageal tight junctions ¢ Ineffective oesophageal motility

Oesophagogastric junction

* Infrequent TLESR

* Intact LES tone

¢ Superimposed LES and
diaphragmatic crura

___________ @<_-----] * Hiatus hernia

Gastric
* Normal gastric emptying

* Absent contractility
* Impaired oesophagealtightjunction3

~
Oesophagogastric junction

* Frequent TLESR

* Hypotensive LES

4
~

L LT "CEEe e Gastric
¢ Delayed gastric emptying
* Hypersecretory states

_4
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Barrettuv jicen

 prestavba (metaplazie) sliznice jicnu pri dlouhodobém GER
- dlazdicovy epitel metaplazuje na cylindricky

* 7 riziko adenokarcinomu jicnu
« az 40x vyssi nez u zdravych

 patogeneze neni jasna
- predpoklada se porucha diferenciace pluripotentnich kmenovych bb.

Morrmal squamous
esophagus

Hiatal hermia

Diaphragm
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Jicnoveé divertikly

podle mechanizmu vzniku | ?J/\
« trakeni ‘\ N
e pulzni \
« kombinované |

podle lokalizace
- hypofaryngealni
e ZenkeruUv (pulzni)
* nepravy (jen sliznice)
* regurgitace bez znamek dysfagie
* riziko aspirace
« hrudni (epibronchialni)
e Casto u trakci mediastinalni lymf. uzlinou pri TBC
- epifrenické
e zvySenym intraluminalnim tlakem
* regurgitace tekutiny v noci

/]
7
Migdie '

constrictor (
muscle |

Esophageal
diverticulum

(rrapped balus)

Bolus

ive

\: | diverticulum
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Jicnoveé varixy

e v dusledku zvy$eni tlaku ve v.
portae
« jaterni cirhoza
« trombodza v. portae

 krev obchazi jatra a dostava
se do syst. obehu (dolni duté

zily) portokavalnimi
anastomozami

 nebezpedi krvaceni z
povrchove ulozenych ven

Intrahepatic causes

Spleen markedly
enlarged

‘ Esophagéscopic
) view [at cardia)

Ha&iograph
Liver cirrthosis (or schistosomiasis)

Infrahepatic causes

Splenogram

2 Diaphragm

! |

,s,, ’ ¢ ]

Short gastric vein

Spleen decidedly
enlarged

Esophageal branches
of left gastric vein
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Nadory jichu

* benigni
« |leiomyom
« fibrom
 hemangiom
* maligni

« dlazdicovy karcinom

« adenokarcinom
 pozdni komplikace chron. GER!!!
* muzi > zeny
* pouze 10% pacientU pFeZije po stanoveni dg.
déle nez 5 let

* TNM klasifikace
* T = tumor (velikost a hloubka invaze)
* N = uzliny (regionalni a vzdalené)
* M = metastazy (nejc. jatra)
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Anatomie zaludku, zal. sliznice a zlazky

Regions of the stomach

fundus
cardia
esophagus
pylorus
body
antrum

lesser

/‘\ curvature

duodenum
rugae
: greater
pyloric curvature
sphincter oblique

muscle layer

© 2003 Encyclopadia Britannica, Inc.

* motoricka funkce
e«  reservoar

circular
muscle layer

longitudinal
muscle layer

gastric pits

] - :
e - ; 7‘ (foveolae gastricae)

serosa

— gastric glands
- 2 $ 3 z ’ ’
M . > x % 7] “
~ ) Y :: muscularis mucosae
KR A /_
Q

oblique le layer

circular muscle layer

connective tissue layer

visceral peritoneum

« mechanické rozmeélnéni

e posun a vyprazdnovani do aboralnich ¢asti GIT

e sekrece

« sliznice horni 2/3 obsahuje zejm. parietalni a hlavni bb.
« antrum obsahuje G (gastrin) a D (somatostatin) bb.

« hlenotvorné bb. jsou vsude

Cell Types

Substance
Secreted

Mucus
(protects lining)

)

Bicarbonate

Z L
%03“ TETES
S

Gastric acid (HCI)

i

&

QT
AL
55

Intrinsic factor
|(Ca++ absorption)

w.
i

Q

Enterochromaffin-

P800a 08
TS

'\

Histamine
(stimulates acid)

VT

AChief

Pepsin(ogen)

o/ 0‘690' gva .

)

R

Gastric lipase

on QY
LIASAGT

(o)
3\7/BRRVES

D cells

\920!

)

UBRORAS

Somatostatin
(inhibits acid)

)
s
S

)

—= G cells

Gastrin
(stimulates acid)
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Specializace jednot. oblasti zaludku

zaludek je tvoren funkcné 3
rozdilnymi castmi:

é

(2) télo zaludku - obsahuje
,oxynticke" zlazky

Human

Corpus

Mouse

Corpus

DOI: (10.1152/physrev.00016.2019)

Corpus gland

r Pit (foveolus) ‘
} Isthmus

~ Neck

-9

~ Base ( »

o)

Surface cells
(MUCS5AC)

Progenitor cells

Mucous neck cells
(MUCS6, TFF2)

Parietal cells
(H/K-ATPase)

D cells

(Somatostatin)

ECL cells

(Histidine decarboxylase)

@\ ECcells
' (Serotonin)

6' X Cell

(Ghrelin)

Chief cells
(MIST1, PGC)

Antral gland

<
[

U

r Pit
Q

<0

} Progenitor zone

l Base .

Surface cells
(MUCS5AC)

G cells
(Gastrin)

D cells
(Somatostatin)

ECL cells
(Histidine decarboxylase)

% EC cells
" (Serotonin)

Progenitor cells
(LRIG1, LGRS)

Deep mucous
gland cells
(MUCS, TFF2, CD44v9)

\Yau 4

1) kardie - nejproximalnejsi cast
prechod chnug

isthmalni progenitorova oblast

B1bnoho HCl-secernujicich parietalnich

a hodné pepsinogen-secernujicich
hlavnich bb.

rovnéz ghrelin-secernujici X bb.

« (3) antrum zaludku - obsahuje

L.antralni* zlazky

* prokukce hlenu

e gastrin-exprimujici G bb.

* somatostatin-exprimujici D bb.

parietalni_a hlavni bb. jsou
minimalné zastoupeny
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Regenerace zaludecni sliznice




| A 4

Sekrece zaludecni stavy (a jeji slozeni)

1 I
plasma 1 mucosa ! gastric lumen
Vagal center : :
of medulla : :
rr" Cephalic phase via vagus : :
Y’I 1 1
: Parasympathetics excite
\ = pepsin and acid production bicarbonate tide
4 Food Secretory HCO3 HCO3 + H* H*
\j““*__—-;t—‘; E== :,é,,j‘tier Gastric phase: 1 . proton pump
R "““*:::_::_ Vi ‘é‘:c/ 1. Local nervous M1 H.CO= K
Afierent  Vagus o N o secretory reflexes S
fibers trunk plexus\ 1Y 2. Vagal reflexes H2
- g" 3. Gastrin-histamine H,O + CO,
4 stimulation gastrin
Cl- » CI” » CI-

Circulatory system

Intestinal phase:
—— 1. Nervous mechanisms
2. Hormonal mechanisms

Small bowel

Figure 64-7

Phases of gastric secretion and their regulation.
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Regulace sekrece zaludecni stavy

. V korpusu zaludku vagova inervace nejen stimuluje
T S parietalni buriky pfimo uvolnénim ACh, ale rovneéz
[ e pusobenlm na ECL a D bb.
el <l vagova stimulace ECL bb. zvySuje sekreci zalude¢ni
kyseliny prostrednictvim zvySeneho uvolfiovani
histaminu

. vagova stimulace D bb. také podporuje sekreci
Zaludecni kyseliny inhibici uvolfiovani somatostatinu

. \b/bantru zaludku, vagovy nerv stimuluje jak G tak D

. n. vagus stimuluje G bunky prostfednictvim GRP, coz
podporuje uvolnovani gastrinu
. gastrin podporuje sekreci zaludecni kyseliny dvéma
endokrinnimi mechanismy: pfimo pres parietalni buriku a
( neprimo pres bunku ECL, kterad uvolfiuje histamin
S > . produkty probihajiciho traveni bilkovin (t& peptidy a
aminokyseliny) primo stimuluji G buriky k uvolfovani
Eastrlnu ktery pak stimuluje sekreci zaludecni
ysellny (pozitivni zpétna vazba)

. vagova stimulace D bb. via ACh inhibuje uvolnéni
somatostatinu, ktery by jinak coz by jinak inhibovalo
- parakrinnimi mechanlsmy - uvoliovani histaminu z
ECL bunék a sekreci kyseliny parletalnlml bunkami

. snizujici se pH (rostouci [H*]) pfimo stimuluje D
bb. k uvolnéni somatostatinu a posupné inhibici
uvoliovani gastrinu z G bb. a tedy redukci
zaludecni sekrece (negativni zpetna vazba)

Postganglionic

Histamine

Parietal < »

cells

(gastrin  \
receptor)

receptor) -

7%
Somatostatin
receptor

CCKy Digested protein,
(gastrin amino acids

receptor) /\
:

Lumen
of
corpus

Somatostatin
receptor

Somatostatin

(gastrin
receptor)

‘«—Antrum —.

Antrum
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—  Regulation of gastric acid secretion

Vagus nerve

Systemic =
circulation

3 Antrum Vagus nerve —

| ———— e e et

= |
Amino e
acids, pH<3 :’

etc.

N
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Dulezita role prostaglandint v regulaci

produkce zal. stavy ale i dalsich funkci

vagus

A

ACh

M
receptor

+ Atropine

@G cells ECL cells
Gastrin Histamine Somatoge

l

H*-K* ATPase

+ Omeprazole

H* secretion

Gastric
parietal
cell

Lumen

prostaglandiny (PGE2 a PGI2) jsou

pfitomny ve vysokych koncentrauch v zal.

sliznici a zal. stavé

. prostaglandiny inhibuji HCI sekreci

«  stimuluji produkci hlenu a bikarbonatd

«  udrzuji pritok krve Zal. sliznici

. poskytuji zasadni ochranu proti Sirokému
spektru agens potencialné poskozujicich
sliznici

farmakologicka inhibice COX1 tudiz

vyznamne ovlivnuje zal. sliznici negativnim

zpusobem

| ARACHIDONICACID |

Cyclooxygenase Pathway / \ 5- Llpooxygenase Pathway
PUSHPETE

COX-1/ COX-2
¥ 4
Prostaglandin G2 (PGG2) SHfTE Fskottiane A
Leukotriene B4 Leukotriene C4 s
Prostaglandin H2 (PGH2) 3y Lipoxy
Tissue Leukotriene D4 genase
specific
Syathesmses Leukotriene E4
PGD2 PGE2 PGF2a PGI2 TXA2 Lipoxin A4 Lipoxin B4
Prostacyclin  Thromboxane A2 M E D



kontrakce
branice a
brignich

vy SSi centra pro zvraceni
(hypotalamus, mozecéek, area postrema)

centrum pro zvraceni

mékké patro (prodlouzena micha)

->uzavér o~/ ’ '\
lottis : o |
d //// ’|I |
e
_-'/ :"/
e /
dilatace dofniho jichoveho své/néée |
/ -/ |

G
hluboke inspirium a /
pak zadrzeni dechu /
zvyseni |
nitro- /
bfigniho /
tlaku 7
iz
™
somato-
motorické
signaly

Poruchy motility zaludku

zvraceni (emesis)

. reflexni akt vedouci k nasilnému vypuzeni
Zaludecniho obsahu Usty

iniciovano z centra pro zvraceni v retikularni

formaci prodluzené michy

. v blizkosti také respiracni a vazomotorické

centrum a centrum pro salivaci
o . proto zvyseni srd. frekvence a slinéni

prubéh

. hluboky nadech nasledovany zadrzenim dechu

. uzavreni hrtanové zaklopky (glottis)

. kontrakce branice, bfignich a hrudnich svall
(tedy nitrobrisniho a nitrohrudniho tlaku)

. kontrakce pyloru a duodena a naopak relaxace

Zaludku a dolniho jicnového svérace

. tedy Zaludek ma pfi zvraceni v podstaté pasivni
ulohu, vse je dusledkem zvyseni nitrobrisniho tlaku

zvraceni vétsinou predchazi navolnost
(nausea)

. podnéty zrakové, Cichové a chutové
. podnéty z zaludku (roztazeni, zpomalené
vyprazdnovani, zanet)
. podrazdéni vestibularniho aparatu
. bolest
’ ’ ’ 0
zvracenl centralniho puvodu
. z vysSich center
. meningitidy, Urazy hlavy, nddory mozku, epilepsie
. vétsSinou bez nausei
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akutni

stresova (— Cushinguv vied)
* trauma, popaleniny, po chirurgickém vykonu, T ICP

sokovy stav
infekcni

post radiacni
alkohol
korozivni

systémoveé infekce
* bakteridlni i virové

urémie
produkty zavadného jidla

chronicka

- typ A - autoimunitni (— atroficka gastritida) 130 o ek gy A

- typ B - bakterialni e ,»’?’f‘%“‘o
e zanét zejm. antra zpUsobeny H. pylori 2 .«g,jm‘é?}x

* bez achlorhydrie a T gastrinu ¥, Sam sl ,m}‘;,;,w;

C e dq
4
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Atroficka gastritida prekanceroza

* poskozeni prevazné
arietalnich bb. cytotox. T-
ymfocyty

* kompenzatorné T gastrin oo | \°
* rovnéz se tvofi protilatky proti bt 7
* vnitfnimy faktoru (IF) a /“‘5 :

komplexum IF/B12 scal P2/
* Na/K-ATPaze . &)
e karboanhydréaze A
* receptoru pro gastrin

e dusledky

achlorhydrie = sideropenicka
anemie

+ pozdeji megaloblastova
(perniciozni) anemie

* vetsi zasoby B12 nez zeleza v
jatrech, efekt proto opozdeny

- prekanceroza

U
ECL Cel
(Histamine)

Ht
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Normal mechanisms and defects of B,, absorption

Cbl from food

iva Food
Cbl-deficient food or breast milk

a ~N
Stomach

Pernicious anemia (lack of IF)
/ Defect in IF

Partial or total gastrectomy
IF Gastric bypass
Atrophic gastritis

Acid-blocking drugs
HC+Cbl

Acid
Pepsin

| Pancreas

lleal cell
\ Imerslund—Grasbeck disease
Lysoso ’e 1E—Cbl Cobalamin F disease

HC-Cbl 80%
TC-Cbl 20%

== Blood vessel

The vitamin B,, (Cbl) released from food
ﬁrotein by peptic action is bound to

aptocorrin (HC, also commonly known as
the R—Frotein, or the R-factor? produced by
the salivary glands of the oral cavity in
response to ingestion of food

Cbl-HC complexes are formed in the
stomach and travel to the duodenum,
where pancreatic proteases digest the HC,
releasing Cbl to bind to intrinsic factor (IF)

. 11 B12 is structurally very sensitive to the
hydrochloric acid found in the stomach
secretions, and easily denatures in that
environment before it has a chance to be
absorbed by the small intestine

The IF-Cbl complex binds to a specific

receptor in the distal ileum (the cubilin-

megalin receptor) and is internalized,
eventually released from lysosomes, and
transported into the blood

Both HC and transcobalamin (TC) bind Cbl
in the circulation, although the latter is the
cellular delivery protein
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PEPTICKY VRED GASTRODUODENA
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N/ AV 4 y 4 ] m y 4 [ 4
Zaludecni sliznicni bariéera
e vlastnost zaludku, ktera umoanJe

bezpecné akumulovat Zaludec&ni

\YaT a4

stavu nezbytnou pro digesci

° ba rlera SeStava z@ 3 prOte ktlvnllch Components involved in prov;i??e%?:roduodenal mucosal defense
komponent
« (1) kompaktni epitelova vystelka e S —
« epitelové bb. na povrchu Zaludeénich kiku ol b pH 12
jsou spojeny prostrednictvim tight - Surface active i
junctions branici hlubsi vrstvy sliznice phospholipids | fHoO,™ " oH7 . HCOg
e epitel ma rovnéz velmi vysokou : ARARRAAABARRARAAS {Epithelium)
regenerativni kapacitu R TeSIStaReR T S——
° 3 * Growth factors SRR
(2) vrstva hlenu rOdvU kova\l:]a, Prostaglandin’s Microcirculation
S eC|allzovanym| b. zaludecnich « Cell proliferation
a e k Subepithelial
e tato nerozpustna forma mucinu tvofi e
gelovou vrstvu na povrchu zal. sliznice Y
ranici autodigesci pepsinem a HCl a pfip.

dalSimi pozitymi agresivnimi latkami -

* (3) hydrogen karbonatové ionty
secernované parietalnimi bb.

* bikarbonatové ionty difunduji do hlenu (a
rovnéz zaludecni cirkulace) a neutralizuji
kyseliny
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Hormonal regulation 7
Gastrin, CCK |
Ghrelin, growth factors and cytokines
Adrenal corticosteroids

Vagal stimulation

\\ CRF, TRF, melatonin

Muscularis mucosa

Nerves

@ Prostaglandins (PGE; and PGl,)

maintain and enhance all mucosal
defensive mechanisms working
synergistically with nitric oxide

HCL
. AHED

Unstirred layer of
mucus and bicarbonate

@ Surface epithelial cells secrete

mucus, bicarbonate, generate
prostaglandins, heat shock
proteins, trefoil peptides, and
antimicrobial cathelicidins

(3) Cell renewal from mucosal
progenitor cells is stimulated by
rowth factors (e.g. TGFa and
GF-1) utilizing EGF receptor

(@ Aikaline “tide”

@ Microcirculation through capillaries

is maintained by continuous
generation of prostaglandins, nitric
oxide, and hydrogen sulfide that
protect endothelial cells from injury
and prevent platelet and leukocyte
aggregation

(6) Sensory nerves. Gastric mucosa
and submucosal vessels are
innervated by primary afferent
sensory neurons and nerves
forming a dense plexus at the
mucosal base. The nerves fibers
from this plexus enter the lamina
propria (accompanying capillary
vessels) and end just beneath the
surface epithelial cells
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Pepticky vred

* drive_se za hlavni etiologicky faktor
povazovala hyperacidita

- ale ta se uplatrfiuje pouze u nekterych
nemocnych (gastrinom - Zollinger- N0
Ellison syndrom) B 000
e tumor vychazejici z gastrin-produkujicich == =

bb. pancreatu

* lokalizace v dist. ¢asti jicnu, Zaludku, &=
duodenu a prox. casti tenk. streva —  Serosa
* rozsah

« ulcus = slizni¢ni defekt
pronikajici muscularis
mucosae

« eroze = defekt omezeny
pouze na sliznici

 komplikace pept. vredu
« krvaceni
« perforace
e penetrace
« striktura

Erosion Acute Chronic
ulcer ulcer

'
® —— Submucosa




Pneumoperitoneum

L




Patofyziologie peptického vredu

* vred je vzdy vysledkem nerovnovahy agresivnich a
protektivnich faktoru

e ztrata mukozni ochrany/obrany

. pokles slizni¢ni perfuze
. n@pcll’j stres nebo $ok (popaleniny!), vysoky ICP (Cushinglv
vie
* |éky - inhibitory COX1 nebo fosfolipazy A
NORMAL INJURY ULCER
*  NSAID : i
° kortikosteroid y gzrsr:zgggdf ;ctors: “S%I[z)m infection
. d ysm otilita Peptic enzymes Lobz;‘cclo
v v 7 v s 7 v Vs v v v s v G;gtri?: hyperacidity
* opozdene vyprazdnovani zaludku v pripade zaludecniho vredu Duodenal-gastric
4 v 7 7 v Vs v /4 s /_’/_:/_‘\'\‘
*  zrychlené vyprazdfiovani zaludku v pfipadé duodenalniho Mucus ] oK
viedu IR VG A :
. omezena schopnost regenerace epitelu HE BH BN ARz fop Ry
S 3 A ing Mucosa { 'T"AL | PR f‘* l_jJ 4 H0S o) £
. porusena syntéza prostaglandinu HH N Dpery S ik
* |éky - inhibitory COX1 nebo fosfolipazy A L aalite, °®|NCREAS(E)% DAMAGE @_J’ et
. kortkosteroidy T e —
. e A B;acrrt:e?igit?mo mucus = == —_— glc(:?t:pecmc (1)
¢ agresivnl fakto ry Mucusal blood ow inflammation
. . pithelial barrier o : 5
. hyperaC|d|ta (THC') Submucosa. | 3 Epfi;lr::lggjlr:egenera(ive‘ g»c£celf(ma _t(i_‘aeraS:Ianon ©
*  habitualné zvySena sekrece parietalnich bb. B o= =B NSAID | Fibrosis (5)
. vyssi bazalni sekrece | " prostaglandins [

. jejich vétsi mnozstvi
. vetsi citlivost k histaminu nebo gastrinu
. T pepsin
. Zlu¢ (u duodeno-gastrického refluxu)
. alkohol, nikotin, kofein
. Helicobacter pylori
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Prevalence H. pylori v populacich celosvétove

H. pyiori mfection rate
<30%

@ 30-50%

@ 50-70%

8 0%

Unclear

uspesny lidsky

mikrobialni patogen

. ve vyspéelych zemich
infikuje zaludecni
sliznici u ~30-50%
populace

«  jinde mnohem vice

indukuje chron.
gastritidu_B, peptické
eroze a vredy a je
debatovan jeho podil
na vzniku rakoviny
zaludku (karcinom a
lymfom) a atrofické
gastritidy
pozitivita
- 90-95% pacientd s
duodenalnim viedem
- 60-80% pacientl s
zaludecnim vredem

. ale 20% zdravych,
trvale )
asymptomatickych
osob



Helicobacter pylori

. patogenicita/virulence zavisi na

. faktorech hostitelského organismu/clovéka
. vied je multifaktoridlni onemocnéni
. rozdilech mezi kmeny H. pylori
. H. pylori je spiralni mikroaerofilni G-negativni bakterie
. jeho genom kdéduje cca 1500 proteinl v&. enzymU (napF. uredza, fosfolipaza),
adhezivnich proteind, exotoxinl (nap¥. VacA), pro-zané&tovych mediatort (napr.
CagA)

. genom H. pylori se kontinualné méni béhem chronické kolonizace nositele tim, ze
mutuje a dochazi k importu ¢asti DNA z jinych kmend H. pylori béhem perzistentni
infekce nebo re-ingekce

*  H. pylori zplsobuje pogkozeni stény zaludku 2 zpUsoby:

. primé poskozeni epitelovych bb. sliznice
. enkapsulované bi¢iky napomahaji rychlému pohybu a priniku H. pylori z kyselého
povrchu sliznice do hlubsich vrstev (s vyssim pH) \
. produkce uredzy (a tedy NH3) vede k lokalni neutralizaci HCI >’

. produkce proteaz a fosfolipaz vede k destrukci hlenu
. produkce katalazy zvysuje rezistenci k fagocytéze
. neprimo stimulaci produkce
. HCl mirnou hypergastrinémii (ptsobenim H. pylori na antralni G-bb.) a aktivaci
protonové pumpy
. exotoxinl (jako napF. VacA — uvolnéni cytochromu C z mitochondrii — apoptéza)
. pro-zanétovych mediadotri (CagA) indukujicich tvorbu daldich pro-zénétovych \
cytokint (IL - 1B a TNF) mechanismus of action and resistance to acid environment
. H. pylori neprostupuje pres neposkozeny epitel — minimalni ¢i zadna
systémova imunitni odpovéd’ u intaktni sliznice
. IgA protilatky
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Pathogenicita H. pylori

Decreasing PH

>

Gastric
lumen
)
A\
i Mucus
Urease layer

ﬁ j HP-NAP
k/"
Cagh < S

(; x y LV\ /E/& &\/fgli'tshelial
\y 2

) O

- o 7
o v 4 >
O @ ROls
o Neutrophil or
O monocyte \ o Neutrophilor
2 R monocyte ~ <l
o _ /Y < l‘__/ y '~'_/)
: ( \ O
U ( . ) <{ D ( . ( .
< > - »
v - . —T
Nl 3 Blood vessel

H. pylori moves in the viscous
mucin layer via flagella

the urease activity enables
production of ammonia from
endogenous urea that buffers
gastric acid in the immediate
vicinity of organism

expresses of bacterial adhesins
that enhances the bacterial
adherence to foveolar cells

expression of bacterial toxins

. Cag A (Cytotoxin associated gene
A protelng

* alters signalling pathway, alters
the cytoskeletal rearrangement
and alters the tight junctions
between the cells

. Vac A (Vacuolating cytotoxin

gene A protein)
causes formation of vacuoles in

the cells, induces apoptosis,
causes disruption of epithelial
junctions and blocks the T cells
response
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Symptoms of gastric vs. duodenal ulcer

e stomach

etiologically more often contribution of loss of
barrier function rather than true hyperacidity

* chron. gastritis type B

* duodenogastric reflux

* drugs

older people

painful soon after the onset of eating

* avoiding eating, patients often put on weight

* duodenum

protection of duodenum weak
* Brunner’s glands secreting alkalic mucus

* coordinated peristaltics mixing gastric content with
pancreatic and biliary juices which then acidic
content

etiologically more often hyperacidity and
infection by H. pylori

genetic effects

* often blood group 0

* HLA-B5

younger people

neurotics (faster gastric motility)
painful later after meal

* relieved by food

seasonal manifestation

Clinical comparison of Gastric ulcer and Duodenal ulcer

Gastric Ulcer

Duodenal Ulcer

« Occur in the stomach

« Epigastric pain 1-2 hours after
eating

« Can cause hematemesis or
melena

« Heart burn, chest discomfort
and early satiety are commonly
seen

« Can cause gastric carcinoma
(mostly in the elderly)

« Occur in the duodenum

« Epigastric pain 2-5 hours after
eating

« Can cause melena or
hematochezia

« Heart burmn, chest discomfort are
less common but may be seen

« Pain may awaken patient during
the night
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Pept. vred zaludku vs. duodena

zaludek duodenum (4x castéji, tj. 80%)
. etiolo%icky se Castéji uplatiuje  ochrana duodena neni tak vydatna jako u zaludku
porucha obranyschopnosti sliznice - sliznice duodena obsahuje Brunnerovy Zlazky, které secernuji

. chron. gastritida B

. duodenogastricky reflux
. ulcerdzni léky

. koureni

starsi lidé

klin. obraz
. bolest Casnéji po jidle
e cca pul az hodinu
* pacient radéji hladovi
. Ubytek vahy
. antacida neucinna

hoji se 2 — 3 mésice
riziko karcinomu zaludku

alkalicky, ale fidky hlen

. koordinovani peristaltika duodena zabezpecuje promisené zal. stavy
s pankreatickymi a biliarnimi sekrety, coz neutralizuje kyselou
zaludecni sekreci ze zaludku

etiologicky Castéji se uplatnuje hyperacidita a infekce H.
pylori

genetické vlivy

. castéji kr. sk. 0

- HLA-B5

mladsi lidé, neuroticti, sezonni manifestace

klin. obraz

. bolesti v epigastriu v delSim intervalu od jidla (2-3 hodiny, coz se
nekdy interpretuje jako na lacno)

e casto budi nemocného v noci - noc¢ni hladové bolesti
. jidlo a antacida prinaseji ulevu
s O s
* narust vahy

hoji se rychleji, cca 4 - 6 tydnu
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Detekce H. pylori

1852:

Urease

1950:

Rapid Urease Test 13C/14C-Urea

1954

Negative 1975:

Urea in sodium phosphate 1982:

buffer, pH 6.5, into phenol

red and sodium azide 1985:

1987:

TpH

Ammonia was first identified in the stomach.

FitzGerald and Murphy showed urea was possible to
neutralize gastric secretion and heal a duodenal ulcer.
Gastric urease was microbiological in origin and was
closely associated with the epithelium in by Kornberg.
The presence of spiral bacteria associated with gastritis and
peptic ulcers by Steer.

Warren and Marshall culture H. pylori and prove it was
etiologically related to gastritis and peptic ulcer

McNulty produced a clinical test for gastric biopsy urease
activity to use a simple test to diagnose the presence of the
organism.

Graham used noninvasive '3C-urea breath test to detect H.

pylori.

Rapid Urease Test

7 )

|
\

\
\ —— Analysis with

o)
o)

@ Positive

Ammonium + CO,

H3CO,/H*CO,
In Bloodstream

13¢0,/%CO,

invasivhé - z biopsie béhem gastroskopie
svetelna mikroskopie

PCR

kultivace

intravitalni mikroskopie

ureazovy test

ne-invazivni

aspirace zaludecni $tavy nasogastrickou
sondou s nasl. PCR

PCR ze vzorku stolice

dechovy test (urea breath test, UBT)

Urea Breath
Test
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NOTHIN' MUCH,
JUST LAYING DOWN
AND REFLAXING

Sirs

comics ¥
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