VSCHT seminar - Praha, rijen 2020




LABORATORNIDIAGNOSTIKA V GASTROENTEROLOGII Kocna P.

MALABSORPCE-MALDIGESCE-MALASIMILACE
FUNKCNI DIAGNOSTIKA, STOLICE, DECHOVE TESTY
HELICOBACTER PYLORI - ZALUDEK
PANKREATICKA INSUFICIENCE
CELIAKIE - GLUTENOVA ENTEROPATIE
LAKTOZOVA INTOLERANCE
TLUSTE STREVO - KOLOREKTALNI KARCINOM




LABORATORNI DIAGNOSTIKA V GASTROENTEROLOGII Kocna P.
S S

ZAKLADNI FUNKCE GIT
™~

|4— Lumen of digestive tract —*|- Wall >

Interstitial
fluid

SEKRECE

ABSORPCE

http://biology.udayton.edu/courses/B10O403/Digestiofy.
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DOBA PASAZE TRAVICIM USTROJIM

JICEN

ZALUDEK 3 hod
JEJUNUM 7 -9 hod
ILEUM 25 - 30 hod
REKTUM 30 - 120 hod
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PROCES TRAVENI CUKRU

SKROBY
SLINNA
o—AMYLAZA
POLYSACHARIDY
CUKRY
PANKREATICKA
a—AMYLAZA
DISACHARIDY
LAKTAZA
SACHARAZA
MALTAZA
. . TREHALAZA
FRUKTOZA | GLUKOZzZA
TN GALAKTOZA

AKTIVNI
TRANSPORT

u

PASIVNI
DIFUZE
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PROCES TRAVENI TUKU
~

EMULGOVANE ZLUCOVE
TUKY SOLI, KYS.

PANKREATICKA
LIPAZA

KRATKE l’

MASTNE KYS.

IInnni
PASIVNI
DIFUZE

DLOUHE
MASTNE KYS.

T
LIPOPROTEINY

CHYLOMIKRONY

y
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PROCES TRAVENI BILKOVIN
N G v
OLIGOPEPTIDY
PEPTIDY
TRYPSIN
CHYMOTRYPSIN
ELASTAZA
AMINOPEPTIDAZY
1 KARBOXYPEPTIDAZY

ENDOPEPTIDAZY

(il

PEPSINY

LTI
AKTIVNI
TRANSPORT
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FUNKCNIi ROLE GIT HORMONU

> REGULACE CHEMICKYCH A ENZYMATICKYCH

PROCESU
> RIZENI POSTABSORPCNICH PROC

> REGULACE MECHANICKYCH PROCESU

> TROFICKY EFEKT NA GIT - RUST A VYVOJ

SEKRECE DIGESCE ABSORPCE | | MOTILITA
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DISTRIBUCE GIT HORMONU

Stomach
substance P
Meurctensin
Antrum
Duadanum
Gastrin Jejunum

Froxamal
[ leum
Secrati n Somatastatin

GIP Distal lleum

‘ Moaotilin

http://www.mmi.mcgiII.ca/Unit4/WechsIe%tZloverviewgastrofunction.htm
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sir William Maddock Bayliss
1860 - 1924

est Henry Starling
66 - 1927

V ROCE 1902, BAYLISS A STARLING ZAHAJILI CESTU
MODERNI ERY V ENDOKRINOLOGII OBJEVEM SEKRETINU,
ZAVEDLI TAKE NOVY POJEM - HORMON
10 COZ V RECTINE ZNAMENA "POVZBUDIT, VYVOLAT, VZRUSIT".




LABORATO

IDIAGNOSTIKA V GASTROENTEROLOGII

Kocna P.

GIT HORMONY - SKUPINY (FAMILY)

SECRETIN GASTRIN

PP PANCREATIC

FOLEYEERNIDE

RODINA FERIIIDENAE
SEKRETINU / GLUKAGONU

RODINA
GASTRINU / CCK

CHOLECYSTOKININ

VIP, VASOACTIVE
INTESTINAL POLYPEPTIDE

INHIBITORY PEPTIDE

N
LEU-, MET- GLP1, GLUCAGON
ENKEPHALINS LIKE PEPTIDE
i NEUROTENSIN
A
GIP, GASTRIC GRP, GASTRIN

RELEASING PEPTIDE

BOMBESIN

ENTEROGLUCAGON

TACHYKININS

OPIOIDS |

NEUROEERIIDEN

RODINA

Sheallad Sl loPIOIDNICH PEPTIDU

NEUROMEDIN B,
NEUROMEDIN U

RODINA

TACHYKIN-BOMBESINU

11

CGRP, CALCITONIN
GENE RELATED PEPTIDE

RODINA
PANKREATICKYCH PEPTIDU

Vice nez 50 substanci bylo klasifkovano od roku 1902
a charakterizovano jako hormony gastrointestinalniho traktu.
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MALABSORBCE

EYOLUTION...

LABORATORNI DIAGNOSTIKA MALABSORBCE
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MALABSORPCE, MALDIGESCE, MALASIMILACE

» MALABSORPCE

» MALDIGESCE

» MALASIMILACE

14

STAVY, PRI NICHZ JE NARUSI%STREBAVAM (ABSORPCE) A V
$IRSIM POJETI | TRAVENI (DIGESCE) POTRAVY V TRAVICIM
USTROJi

MALDIGESCE — PORUCHA TRAVENi ZPOSOBE

OZNACUJE JAKO MALASIMILACE.

MALASIMILACE — PORUCHA VYUZITI ZIVIN (ASIMILACE),
ZAHRNUJE MALDIGESCI A MALABSORPCI. VZHLEDEM K TOMURZE
TRAVENI JE PODMINKOU VSTREBANI ZIVIN, MA MALDIGESGEZA
NASLEDEK MALABSORPCI, KTERA SE TAK DO ZNACNE MIRYZS

MALASIMILACI KRYJE
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TENKE STREVO - FUNKCE ENTEROCYTU

DUODENUM - JEJUNU\ILEUM DELKA 3 -4 METRY
POVRCH 5 x ZVETSUJI KLKY. (0?) =1 'mm, 20 - 40 kikti / mm?)
MIKROKLKY - KARTACOVY LEM - ZVETSUJE POVRCH 30x — 100 m?

v 4 L - e
. 3 e ™

? ‘ :_l-.lt."::;l:?. _.' -F‘E_'-' N

ENTEROCYTY | MIKROKLKY | 5
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TENKE STREVO - FUNKCE ENTEROCYTU

ENZYMY

KARTACOVEHO LEMU MEMBRANOVA DIFUSE TRANSEPITELIALNI
STEPENI PEPTIDU AMINOKYSELIN. TRANSPORT
DISACHARIDU MONOSACHARIDU PROTEINU, IgA

DIESCE ABSORPCE TRANSPORT
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MALABSORPCE, MALDIGESCE, MALASIMILACE

> MALABSORPCE \
STAV, KDY JEDNA, NEBO VICE ZAKLADNICH ZIVIN
NENi TRAVENA A VSTREBAVANA, NEBO NEDOSTATECNE

> MALABSORPCNI SYNDROM (MS) ZAHRNUJE:
v PORUCHU INTRALUMINALNIHO TRAVENI, DI
v PORUCHU VSTREBAVANI ZIVIN, ABSORPCE
v ABNORMALNI SEKRECE TRAVICICH STAV
v ZAVAZNE NARUSENI MOTILITY TRAVICI TRUBICE
v NEDOSTATECNY. PRIJEM POTRAVY

> PRIMARNI MALABSORPCNI SYNDROM
PORUCHA NA UROVNI ENTEROCYTU
CELIAKIE, TROPICKA SPRUE, WHIPPLOVA CH.....

> SEKUNDARNI MALABSORPCNI SYNDROM
ONEMOCNENI PANKREATU, ZLUCNIKU, JATER
OBSTRUKCNI CHOROBY STREVA, INFEKCE....

17
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MALABSORPCE - KLINICKE PROJEVY

110]74%
MASTNE KYSELINY.
ZLUCOVE SOLI

PROTEINY
CUKRY

LAKTOZA -

ZELEZO mm=p
VAPNIK sl

VITAMIN B12, FOLATY, s
VITAMIN K s
VITAMIN D, Ca, Mg sl

STEATORHOEA

PRUJEM
SVALOVA SLAB
POKLES VAHY.

NESNASENLIVOST ML

ANEMIE
PATOLOGICKE FRAKTUR

ANEMIE MEGALOBLASTICK
SKLONY KE KRVACIVOSTI
NEUROLOGICKE SY., TETANI
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MIKROSKOPICKE VYSETRENI STOLICE

SVALOVA
VLAKNA

NATIVNI PR
ZBYTKY POT
VLAKNA CELU

BARVENI FRIEDIGER’S REAGENS
d - SVALOVA VLAKNA CERVENE

- TUKOVE KAPENKY ZLUTE

- SKROBOVA ZRNKA TMAVOMODRE

astroenterologie fir die Praxis

Miinchen, 1975
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KVANTITATIVNiIi ANALYZA TUKU VE STOLICI

SBER STOLICE - 72 hod.

REFERENCNI METODA
EXOKRINNI FUNKCE PANKREATU

S-CCK TEST

' -11“ ‘ fe,
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"l | -y
Kod VZP: 15140
249 bodu
klinicky kod, GE, odb. 105

I DIAGNOSTIKA V GASTROENTEROLOGII Kocna P.
VODIKOVE DECHOVE TESTY - H, MICRO - ANALYZATOR

PARAMETRY

JEDNODUCHA OBSLUHA
BATERIOVY TYP
REAL-TIME KINETICKY SW
ROZSAH MERENI 0 - 500 ppm
CITLIVOST 1 ppm

LAKTOZOVA INTOLERANCE
MALABSORPCE LAKTOZY
MALABSORPCE SACHAROZY
MALABSORPCE FRUKTOZY
BAKTERIALNi PRERUSTANI
MOTILITA GIT, TRANSIT TIME
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H, /CH, BAKTERIALNI PRODUKCE

Constipation x

Diarrhea e ’

ANAEROBNI HYDROLYZA
A PRODUKCE

VODIKU A METANU
STREVNI MIKROFLOROU

Severity score

CH, & H,
Gas pattern

Pimentel M.,Gunsalus RP.,Rao SSC.,Zhang H.: Methanogens
23 in Human Health and Disease. Am J Gastroenterol Suppl (2012) 1:28-33
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VODIKOVE DECHOVE TESTY -H,/CH,/CO, - LACTOTEST 202

KOMBINACE STANOVENI
VODIKU a METANU
ELIMINACE FAL.NEGATIVITY
MODULARNI KONCEPCE
SENZORY: H, /CH, /CO,
- VLIV ANTIBIOTIK
- NizZKA PRODUKCE VODIKU

M. Di Stefano, G.R. Corazza

drogen and methane breath testing in gastrointestinal diseases
Digestive and Liver Disease Supplements 2009/3, 40—43

Satish S.C. Rao - Ability of the Normal Human Small Intestine to Absorb Fructose:
Evaluation by Breath Testing
24 Clinical Gastroenterology and Hepatology 2007/5, 959-963
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PRUKAZ INFEKCE HELICOBACTER PYLORI

L .'f"ll.
"__‘!,-_Eﬂ "'%’i iy g 1-*.5:"-'-.-

PRUKAZEM BAKTERIE/ANTIGENU Hp

NIKOLIV DETEKCE PROTILATEK K Hp

26
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Hp DETEKCE V HISTOLOGICKEM REZU

Metoda stribrenim (Warthln Starry) bakterle Hp
(Cerne, zvinene utvary) mezi sekrecnimi bunkami
zaludecni sliznice, zvetseni x1000

27
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Helicobacter pylori zpUsobuje
apoptozu, vakuolizaci, poskozuje funkci bariéry,
vede k de-diferenciaci a karcinogenezi

Apoptosis Vacuolization Disruption of tight junctions Carcinogenesis

Beyond the stomach: An updated view of Helicobacter pylori pathogenesis,
diagnosis, and treatment
Testerman TL., Morris J. World J Gastroenterol 2014; 20(36): 12781-12808
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INFEKCE HELICOBACTEREM PYLORI

Gastric Lumen

Urea = NH, + CO,
Ammonia provides a neutral
microenviroment favourable
to H. pylori

Induction of
inflammatory response

Attachement to
epithelial cells

Adhesins

e

In { '. Ay ok
\J.¢" Urease (S
=) TS

Epithelial cells

Alteration of sighaling
pathways n

Cytoesquelet rearrangement
Alteration of thight junctions

Formation of vacuoles

Induction of apoptosis
Disruption of epithelial junctions
Blockage of T cell response

"he Role of CagA Protein Signaling in Gastric Carcinogenesis
Stephanie E. Morales-Guerrero et al., in Current Topics in Gastritis, 2013
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PATOGENEZE KARCINOMU ZALUDKU

BAKTERIALNi FAKTORY FAKTORY HOSTITELE

cagA
vacA
iceA
babA

KARCINOM
ZALUDKU

HLA-DQ1
TGF B
IL B

Socialné-ekonomickeé,
Nizky prijem ovoce, zeleniny
Zvysené soleni

FAKTORY PROSTREDI

c Loughlin RM, Sebastain SS. et al.: Aliment Pharmacol Ther 2003;17: 82—88
30 Review article: test and treat or test and scope for Helicobacter pylori infection.



http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/

LABORATORNIDIAGNOSTIKA V GASTROENTEROLOGII Kocna P.
B ————————

INFEKCE HELICOBACTEREM PYLORI

Cag-PAl-encoded

Type IV secretory H py’cm
apparatus VacA
. ; Mucous

@ 2A2 L%@LS:

Tight
junctions

~ | IgG
Disruption of epithelial S IFN-y IL-2 H. oviori IgA
barrier — nutrients . 2 N
leak into mucous layer \ <’ l ‘)'-‘f h'd

TNF-o

-1 \ i
PMN IL-8 and Macrophage | =) -IL-2R WP

|L o .,
- recruitment olher _ j VacA = >/
' /— chemokines Tl cell )\
L.'—'Llédf {; w 17N _J/'@} p
/» NO ; IL-12 —FI-O / THEI cell vy

Submucosa

e, TEAL
f} . ‘?" “% H. pyifori | N / )
e . THO cell Cytokine-induced
%fdj ) \b y, = Ses=eacsssssessscacs changes in
s Inflammation | gastric physiology |

Living dangerously: how helicobacter pylori survives in the human stomach-—— |
Montecucco C. & Rappuoli R. Nature Reviews Molecular Cell Biology 2001; 2: 457-466



http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/
http://www.azi.cz/

LABORATORNIDIAGNOSTIKA V GASTROENTEROLOGII Kocna P.

Hp - IARC 1994
kancerogen 1.tridy

SEKVENCE
GASTRITIDA - KARCINOM

2 o KARCINOM ZALUDKU
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KAZUISTIKA: 12-01-2005
AN
Muz - J.N. - IT specialista - ro€nik 1978
v detstvi bezné, détské choroby, nikdy vazneéji nestonal, zadny uraz,
zadna hospitalizace, rodice ma zdravé, nema zadné subjektivni obtize.
b
Na internetu nalezl - Hp je kancerogen 1.tridy

-

Na internetu nalezl - LG laborator VFN nabizi neinvazivni test na Hp

33

Na individualni pfani (samoplatce) proveden *C-UBT
Hodnota 3C DOB — 14.1 %, Hp - pozitivni
( Normalni hodnoty DOB do 5 %o )

Na internetu nalezl - vhodnou eradikacni trojkombinaci

Prichazi do GE ambulance s pozadavkem na
eradikcni terapii, kterou si sam zaplatit nemuze
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HELICOBACTER PYLORI INFEKCE

H.Pylori + hostitel

N

— GASTRIN T = — GASTRIN T
DUODENALNI BEZ ATROFIE
VRED ONEMOCNENI KARCINOM
KMENY BAKTERIE - GENETICKA DISPOZICE - VNEJSI PROSTREDI - DIETA
34

<
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PRODUKCE PEPSINOGENU V ZALUDKU

Acetylcholin \

l PgC EC 3.4.23.3 PgA EC 3.4.23.1

mucinozni
bunky

hlavni bunky

O

korporalni bunky

antralni buriky

Somatostatin

35
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PEPSINOGEN I/1l V SERU

Normalni
9
i N
m— N Gastr. atrof./corpus
Hp negat. Gastr. atrof./multifok.
4 can
3_/
2_/
1 i
0. Kéd VZP: 81727
H.pylori Histologie 303 bodu
odb. 801

Broutet N, Plebani M, Sakarovitch C, Sipponen P, Megraud F:
Pepsinogen A, pepsinogen C, and gastrin as markers of atrophic

chronic gastritis in European dyspeptics
36 British Journal of Cancer (2003) 88, 1239 - 1247
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REGULACE ZALUDECNI SEKRECE
HISSTAMIN

Vagus Nerve

D cell

" | Gastrin
r ;:_::_:‘}
ACh

SOMATOSTATIN |

Histamine

SET
¢ Parietal Cc—:ll Gaﬁt”"
m:.h
ACETYLCHOLIN

LF'r::::-:. Stomach

Distal Stomach

— ez
ACHhH

L3 ‘ NN GRP. BOMBASIN

modifikovano podle: Schmit J.: www.siumed.edu/~jschmit
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PARIETALNI BUNKA - RECEPTORY

GASTRIN
AKTIVUJE

HISTAMIN, H2 RECEPTOR
AKTIVUJE

ACETYLCHOLIN
MUSCARIN M3-RECEPTOR
AKTIVUJE
PROSTAGLANDINS, PGE2

GRP, BOMBESIN
AKTIVUJE

SOMATOSTATIN

38
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ENDOKRINNI - EXOKRINN| [[RSSIN B W=
PANKREAS L S

Islet of
Langerhans

Intercellular EXOKRINNi
canaliculi PANKREAS

Centroacinar cells

The role of protein synthesis and digestive enzymes in acinar cell injury
Nature Reviews Gastroenterology & Hepatology 10, 362-370 (June 2013)
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ENDOKRINNI - EXOKRINNI PANKREAS

EXOKRINNI
INSUFICIENCE

7

B W ....i‘"

2 INSUFICIENGE | P4

a - AMYLAZA
LIPAZA
FOSFOLIPAZA A,
FOSFOLIPAZA B

INSULIN
GLUKAGON

ELASTAZA
TRYPSIN
CHYMOTRYPSIN
KARBOXYPEPTIDAZA
KALIKREINY

SOMATOSTATIN
PPP - PROTEIN

41
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ENDOKRINNI PANKREAS

LANGERHANSOVY
OSTRUVKY

4 ;_5,3 A Ay Robert Sorenson and Todd Clark Brelje
' U ‘_ﬁ ¢ University of Minnesota, USA
i t’l’; L ‘#* g * My Three color fluorescence confocal microscroscopic infagelof;
AR A g _'J an isolated islet of Langerhans. The green cells are inSpii
‘ﬁ Ny containing beta cells, the blue cells are glucagon contalififiy
: -#’J_.—'- < alphaicells and the redicells are somatostatin containijls

delta cells, gamma cells - pancreatic polypeptide proteinr

42
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SEKRECE
GLP-1, GIP

DPP 4

43
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REGULACE GLUKOZY - INKRETINY

. POTRAVA
_——.

Glucose Dependent

1 TKANOVE SPOTREBY

N Insulin

GLP-1, GIP

] INSULIN

v

INAKTIVACE
GLP-1, GIP

>

GLUCAGON

| GLUKOZY
\AGAY|

Glucose Dependent
V' Glucagon

| JATERNI PRODUKCE
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REGULACE GLUKOZY - AMYLIN, NEUROSEKRECE

! POCITU HLADU

N

1 TKANOVE SPOTREBY

| GLUKOZY
V KRVI

: Dy A==
SEKRECE LI
> f}/)\, gs

GLP-1, GIP <

\ey”
o buriky [cINIe7:YeTo]\!

| JATERNI PRODUKCE

44
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AKUTNIi PANKREATITIDA
™~

DIETNi CHYBA |

<7 &

Tissue injury:

INFEKCE

B
© Lk
6

TRAUMA

Acinus:
| * Necrosis
* leakage of
enzymes

7LUéoVvE kK
KAMENY |\

Vessel wall
Necrosis:

* hemorrhage

* gnzymes in bloodsiream

Enzymatic fat
tissue necrosis

modified from: http://www.library.oit.edu/ereserves/data/DH203Cope6b.ppt
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AKTIVACNI KASKADA PANKREATU

ENTEROKINAZA

TRYPSINOGEN s | TRYPSIN

PROELASTAZA mmmmm)

ELASTAZA

CHYMOTRYPSINOGEN mmmmsl

CHYMOTRYPSIN

Kocna P.

PROKARBOXYPEPTIDAZA mummnl)-

KARBOXYPEPTIDAZA

+

TAP - TRYPSINOGEN ACTIVATION PEPTIDE

46 CAPAP - CARBOXYPEPTIDASE B ACTIVATION PEP
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AKUTNIi PANKREATITIDA
PATOGENETICKE SEKVENCE

SPOUSTECI ‘ POSKOZENI » BUNECNA UVOLNENI w DUSLEDKY,
MECHANISMUS ACIN. BUNEK AKTIVACE MEDIATORU PROCESY
ALKOHOL AKTIVACE NEUTROFIL IL1, IL6, IL8, LOKALNI
ZLUC.KAMENY ACINARNIHO MONOCYT IL10, IL11, ABSCES
JINE TRYPSINOGENU LYMFOCYT TNF, NO, PAF NEKROZA
EPITHEL
l SYSTEMOVE
— ARDS
UVOLNENI SOK
PANKREATICKYCH
EMZYMU
TRYPSIN
ELASTAZA
FOSFOLIPAZA
DALSI

PAF - PLATELET ACTIVATING FACTO
47 TNF - TUMOR NECROSIS FACTOR-a
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TRYPSINOGEN - TRYPSIN - SEKVENCE

N

INTRAPANKREATICKA AKTIVACE
TRYPSINOGEN mmmmp TRYPSIN + TAp =) | TAPV CIRKULACI

2

TRYPSIN = RSl

Kocna P.

!

TAP V MOCI

TRYPSIN
EXTRACELULARNE
TRYPSINOGEN
V CIRKULACI TRYPSIN-a1-ANTITRYPSIN
1 V CIRKULACI
TRYPSIN-02-MACROGLOBULIN
TRYPSINOGEN V CIRKULACI
V MOCI

TAP - TRYPSINOGEN ACTIVATION PEPTIDE

48

PSTIl - PANCREATIC SECRETORY TRYPSIN INHIBITOR
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___
CHRONICKA PANKREATITIDA

S

FIBROZA

trapping

KALCIFIKACE

LITHIAZA

modified from: http://www.library.oit.edu/ereserves/data/DH203Cope6.ppt
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CHRONICKA PANKREATITIDA

. ’
HISTOLOGICKY OBRAZ
CHRONICKE PANKREATITIDY .

HISTOLOGICKY OBRAZ
PANKREATU

e

'

M
'_i';‘t:ir' ACI
! ; _

50
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CHRONICKA PANKREATITIDA
ZOBRAZOVACI METODY

91

Kocna P.

ERCP KLASIFIKACE
PANKREATITID

ERCP
PAPILA MINOR
D.WIRSUNGI
D.SANTORINI

ERCP
SNURA PEREL
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CHRONICKA PANKREATITIDA
ZOBRAZOVACI METODY

ERCP
SNURA PEREL

)
KALCIFIKACE
52 WIRSUNGU
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CYSTICKA FIBROZA - GASTROENTEROLOGIE

| | | U 85 % nemocnych je
(itemtet e | evan T v disledku poruchy transportu iontt
2 (IR chloridovymi kanaly
insuficientni zevnésekretoricka
cinnost pankreatu.

il

Pouze u 15 % CF pacientu je
zevni sekrece pankreatu zachovana,
casteji vSak pozorujeme
recidivujici pankreatitidy
(incidence 2-15 %).

53 www zdroje: http://www.stanford.edu/class/psych121/121-06-02.jpg
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CYSTICKA FIBROZA - FIBROZA PANKREATU

.
Sl E
. '-"f"’ 15 lety, asymptomaticky chlapec
- ;"E i - = s cystickou fibrézou
/g’_’" =+ sonograficky obraz pankreatu
g - " - rozsahla cysta v hlavé pankreatu
velikosti 33 — 42 mm

— ~ |AR

" 41 .8MM
.. : |

o4

www zdroj: Berrocal T et al. AJR 2005;184:1305-1309
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TESTY EXOKRINNI FUNKCE PANKRAETU
PERORALNI PODANI

NEPRIMA — . .
S MDIACEI I STIMULACNI __ | SUBSTITUCNI

POKRM« SUBSTRAT | TERAPIE
S— KUKURIGN :
ZADNA CHLEB !
STIMULLACE 209 RAMA :

ANALYZA
13Cc.MARKERU

[ ]

250mg
130 MTG

SUBSTITUCNI
LIPAZA

ELASTAZA
VE STOLICI

SEKRECNI KAPACITA DIGESTIVNI FUNKCE

PANKREATICKA
LIPAZA

»

GRADING CHP TRAVENI (TUKU)

95




LABORATORNI DIAGNOSTIKA V GASTROENTEROLOGII Kocna P.

MALABSORPCE-MALDIGESCE-MALASIMILACE
FUNKCNI DIAGNOSTIKA, STOLICE, DECHOVE TESTY
HELICOBACTER PYLORI - ZALUDEK
PANKREATICKA INSUFICIENCE
CELIAKIE - GLUTENOVA ENTEROPATIE
LAKTOZOVA INTOLERANCE
TLUSTE STREVO - KOLOREKTALNI KARCINOM

56
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CO JE CELIAKIE ? ®

»> CELOZIVOTNI ONEMOCNENI, PERMANENTNI STREVNI
INTOLERANCE LEPKU OBILOVIN

»> GENETICKYM FAKTOREM JE HLA-B8, HLA- HLADQ2

> SPOUSTECIM FAKTOREM JSOU GLIADINOVE P

> IMUNOLOGICKA ODPOV OIMUNITNI CHARA

ONEMOCNENI
> POSKOZENI SLIZNICE T STREVA
> PROJEVY MALABSORPC YNDROMU

> ODPOVED NA BEZLEPKOVOU DIETU

S7
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KAZUISTIKA: 12-02
N

Zena - L.J. - roénik 1972
v détstvi anemicka, asthenicka, ¢asto v ozdravovnach
matka i sestra sledovany pro thyreopatii
asthenie, vyska je 171 cm, hmotnost je 52 kg
menarché v 15 letech, vdana
v dobé stanoveni diagnézy (2005) po 1 spont. potratu 1994

2005 prijata na gastroenterologickou kliniku
s pozadavkem koloskopie pro hypochromni anemii
Koloskopie - normalni nalez
Bioptické vzorky z rekta - normalni nalez
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KAZUISTIKA: 12-02 - laboratorni data
™~

screening celiakie 11/4/05:
IgA antitransglutaminaza 132 U/ml
IgA antigliadin 30 U/ml
IgG antigliadin 132 U/ml

IgA antiendomysium - pozitivni

Biopsie tenkého streva
floridni celiakie, subtotalni atrofie,
snizena laktaza, IEL 50/100

59
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CILENY SCREENING CELIAKIE

pribuzni 1. a 2. stupne (ﬁ\emocm’/ch
Duhringova dermatitida
metabolicka osteopatie HLAVNI RIZIKOVE SKUPINY
nejasna anemie

nevysvetleny unavovy syndrom
th-rezistentni syndrom drazdiveho streva

opozdény rist a nevysvétleny YTHM
nizké serove zelezo

izolovane zvyseni S-AST, S-ALT
recidivujici aftozni stomatitida
infertilita a poruchy reprodukce

diabetes mellitus I. typu
autoimunni thyreoiditida
autoimunni hepatitida
systemovy lupus erythematodes BAUNGINUENNIONEMGEN
Sjogrenuyv sy a choroby pojiva
PBC, PSC

[ S 1 R S S S S S m S S S

Cileny screening celiakie - Metodicky pokyn MZ CR

60 Véstnik MZ CR;, 2011, ¢dstka 3. str. 51-54.- Practicus 2011; 4:.9. - 10
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ZVYSENE RIZIKO CELIAKIE

: 22 PRIBUZNI 1. STUPNE ®
: 39 PRIBUZNI 2. STUPNE

: 56 NEMOCNI S GE SYMPT,OI\/IATOLOG”
: 133 POPULACE BEZ DALSIHO RIZIKA
40 -
35-
30+
25+
20+
15-
10-

[ . . G

NON GE F2 F1

61 Thorpe, Arch.Intern.Med. Febr. 2003, 163: 286
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ZVYSENA PREVALENCE CELIAKIE U DETIi - AUTOIMUNITY

62

RN

Diabetes 1.typu 2-12 %
Down’s syndrom 5-12 %
Autoimuni thyreoiditis to 7 %
Turneriv syndrom 2-5 %
Williamsuv syndrom to 9 %
IgA deficience 2-8 %
Autoimuni onemocneéni jater 12-13 %
Pribuzni s celiakii 1.stupné 10-20 %

European Society for Pediatric Gastroenterology,

Hepatology, and Nutrition Guidelines for the Diagnosis of
Coeliac Disease. Husby:S. at al. JPGN 2012; 54: 136—160.
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INCIDENCE CELIAKIE - HYPOTEZA LEDOVCE

INCIDENCE 1:1000

KLINICKA CS
PRECHODNA CS

— ATYPICKA CS | T
NEMA CS -

DEFEKT SLIZNICE, BEZ KLIN.PRIZN

LATENTNI CS

SEROLOGICKA Dg.
POTENCIALNI CS

HLA Daw2, TIEL, T /s IEL

63
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podle: MowatAT Lancet 2003, 361: 1290

MESENCHYMALNI

BUNKY
S

TKANOVA
TRANSGLUTAMINAZA yat
M.BUNEK : " ZALUDECGNI, PANKREATICKE

o —————

L]
ol A\ PEPTIDAZY, PROLYL.ENDOPEPTIDAZY
DEAMIDACE #

19-mer PEPTID .
l CELIAKIE

B-BUNKA

TH1-BUNKA .
bj ZANETLIVA ODPOVED
- . %o ° e—

.
3
ezt IL2, yIFN, TNF
PROTILATKY HYPERPLASIE KRYPT

CELIAKIE
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CELIAKIE - ENDOSKOPICKE VYSETRENI

66

Mozaikovy relief jejuna,
celiakie

Normalni sliznice A i

duodena

o 3
] . 4
¥ ‘ i - o e
- . - ' 2 .
.
R g
ol i i '
| e
e, & 4 i
S
- - ] ,.1'
a # = "

http://www.Ifhk.cuni.cz/kcvl/stranky/ENTERO/E-cel1.html
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KAPSLOVA ENDOSKOPIE

MODERNI, NEINVAZIVNI
ENDOSKOPICKE VYSETRENI

IDIAGNOSTIKA V. GASTROENTEROLOGII Kocna P.

67

L Normalni sliznice _| L Mozaikovy reliéf jejuna, -

jejuna

celiakie

http://www.Ifhk.cuni.cz/kcvi/stranky/Kapsle/C-CE1.html
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CELIAKIE - TERAPIE A JEJi PERSPEKTIVY

3 ) @ J—

MESENCHYMALNI 2 ENZYMY PEP, EP-B2

BURN -
g ALV003 ALVINE PHARMACEUTICALS 1. BEZLEPKOVA DIETA
TKANOVA 4

TRANSGLUTAMINAZA p‘f E - ,

M.BUNEK ALUDEENI, PANKREATICKE
PEPTIDAZY, PROLYL-ENDOPEPTIDAZY

3. LARAZOTID ACETAT

19-mer PEPT™
AT-1001 ALBA THERAPEUTICS

CD4+ T-BUNK|

5 BUNKA LY 4. IMUNOTERAPIE T-BUNEK

S - = |

i ol NEXVAX2 - IMMUSAN T INC.
or -DQ8

B-BUNKA

IL2, ¥IEFN, TNF

CELIAKIE

DT AT

Gottlieb K., Dawson J., Hussain F., et al. Development of drugs for cellac disease:
review of endpoints for Phase 2 and 3 trials. Gastroenterology Report, 2015, 1-12




LABORATORNIDIAGNOSTIKA V GASTROENTEROLOGII Kocna P.
S e ———————

CELIAKIE - TERAPIE: ENZYMATICKA HYDROLYZA

M s
PROLYLENDOPEIIDAZY
LACTOBACILLUS; ASPERGIEUS

INTRADIGESTIVNI
DETOXIFIKACE

PREGASTRONOMICKA

DETOXIEIKACE PERORALNI APLIKAGE

ENZYMU - HYDROLAZ

69

Glutenase ALV003 Attenuates Gluten-Induced Mucosal Injury in Patients With
Celiac Disease. Lahdeaho ML, Kaukinen K, Laurila K, Vuotikka P, Koivurova OP,

- ——mun

Gastroenterology. 2014 Jun;146(7):1649-1658
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LGQQQ FP‘%Y QPQ F

Prolyl oligopeptidase

FM-POP (Flavobacterium meningosepticum) | AN-PEP (Aspergillus niger)

Prolyl endopeptidase

A =

Highly efficient gluten degradation with a newly identified prolyl endoprotease:
implications for celiac disease. Stepniak D, Spaenij-Dekking L, Mitea C, Moester M,

de Ru A, Baak-Pablo R, van Veelen P, Edens L, Koning F.
Am J Physiol Gastrointest Liver Physiol. 2006 Oct; 291(4): G621 - 629

LOLQPFPQPQL Y QPQL Y QPQL Y Q

EP-B2 (Barley)
Cysteine endoprotease B-isoform, 2

SC-PEP (Sphingomonas capsulata)
Prolyl endopeptidase

Combination enzyme therapy for gastric digestion of dietary gluten in patients

70

ith celiac sprue. Gass J, Bethune MT, Siegel M, Spencer A, Khosla C.
Gastroenterology. 2007 Aug;133(2): 472 - 480
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GLIADIN - 33mer

L(}LQPFPQPQL Y QPQL Y QPQL Y QPQPF

N
?77?77 AFINITA EP-B2 a k JINYM PROLAMINUM 222?

HORDEIN - o9

SECALIN - a9

AVENIN - a9

71
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CELIAKIE - DETOXIFIKACE GLIADINU CARICAINEM

N

GLUTEGUARD JE EXTRAKTEM Z CARICA PAPAYA,
OBSAHUJE ENZYM CARICAIN A DALS| PROLYL-
ENDOPEPTIDAZY, NELECI CELIAKII, JE POTRAVINOVYM
DOPLNKEM, CENA ZA 60 TABLET JE 44 AUD (850.- K&)

QQ Y Q Q

CARICAIN
(Carica Papaya.)

cornell HJ, Stelmasiak T. The Significance of Key Amino Acid Sequences in the

Digestibility and Toxicity of Gliadin Peptides in Celiac Disease.
72 International Journal of Celiac Disease, 2016, Vol. 4, No. 4, 113-120
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POTRAVINOVE DOPLNKY DEGRADUJICI LEPEK

_|Wobenzym'N

Suggested Use: Adults take 3 tablets twice dailz on an empty stomach at
least 45 minutes before meals with water. Not in

ended for children.
Advanced Usage: Adults may gradually increase to 12 per day by taking
3 tablets 4 times per day on an empty stomach.

Supplement Facts

Serving Size 3 Tablets

G !uten EN ZYNIES .. j Servings Per Container 33
Dlg est Bromelain-Papai? [§ Amount Per Serving %DV

Gastrointestinal Support’ ancreatin.ﬁyps -'
Ut F P
BioCor* pPP 1 Titional|

-
Pancreatin™ 56,000 USP units protease (pancreas) Sus scrofa ~ 300mg +

| Natural Reg Papain™ 492 FIP-units*** Cari 1
Helps Digest Gluten & Cereal Gl Non 8 Seports Dige - apain®* 492 FIP-units*** Carica papaya 80mg
60 Veg Capsules ENZYMEDICA Food Engy Bromelain** 675 FIP-units Ananas comosus 135mg
A Bletary Supplemant  Vegatarian/Ved G M B —— The Enzyme Experts —— “" n'ﬁta“f' Sup?
¥

S - o
| ,;‘.’ o Vil Chymotrypsin"* 900 FIP-units (pancreas) Bos taurus 3mg
' GlutenEase E Ve Rutoside trihydrate" (Rutin) Sophora japonica 150mg
_ 11 (11—

DIGESTIVE | x .
+ Daily Value (DV) not established

+

+
Trypsin” 2,160 FIP-units (pancreas) Sus scrofa _ 72mg  +
Chymotrypsin' 900 FIP-units (pancreas) Bos fmis  3mg  +

+

. Enhances digeston of foods containing
gluten and casein®
-Provides enzyme support Fot.
Gluten-free/casein-free diets

Dietary Supplement Vegan & Kosher

PREPARATY OBSAHUJI RADU ENZYMU, KTERE LEPEK STEPI,
DLE VYROBCE JSOU URCENY PRO OSOBY S INTOLERANCI NA
73 POTRAVINY OBSAHUJICI LEPEK
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CELIAKIE - TERAPIE INHIBITOREM ZONULINU

Gluten

u 19-mer GLIADINU
ZONULIN )6

m ﬁﬁ? AT-1001
L 2 D
iy G955 %59 LARAZOTID ACETAT
(=]

ROZSIRENA-OTEVRENA
% TESNA ZONA TESNA Z6NA

C=D Q)@%'@CD @

_podle: Fasano A. Physiol Rev 2011, 91:151

Larazotide acetate regulates epithelial tight junctions in vitro and in vivo
Gopalakrishnana S, Duraia M, Kitchensa K,Tamiza AP, Somervillea R, Ginskia M,
Patersona BM, Murray JA,Verduc EF, Alkana SS, Pandeya NB. Peptides 2012: 35, 86
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T cell receptor \J }},

molekula

PATOGEN

Ny
S KLESA
A

GLIADIN SECALIN HORDEIN AVENIN ORYZENIN  ZEIN

mAb
Gliadin
standard _ :
—_— R T o

ECIFICITA TESTU KLESA

75
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DENNIi PRIJEM GLIADINU

m
= 92.6% hodnot 22 | o
50 0 - 10 mg gliadinu / den ~J chlapec 4,5 roku, 25 kg
denni pfijem mg gliadinu/80kg vahy w divka, 10 let, 35 kg
40 N ! divka, 7.5 let, 16 kg
chlapec, 12 let, 37 kg
student DM, 16 let, 44 kg
student, 21 let, 58 kg
30 nastavajici maminka
29 let, 65 kg
zena, 32 let, 55 kg
zena, 45 let, 58 kg
20 sena, 42 let, 58 kg
chlapec, 10 let, 24 kg
divka, 4 roky, 14 kg
10 AR/ A | zena, 32 let, 92 kg
0

1 11 13 15 17 19 21 23 25 27 29)den

Gabrovska D., Kocna P., et al.: Monitoring of Daily Gliadin Intake in Patients
76 on Gluten-free Diets. Prague Medical Report 2011, 112 (1): 56— 17
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MALABSORPCE-MALDIGESCE-MALASIMILACE
FUNKCNI DIAGNOSTIKA, STOLICE, DECHOVE TESTY
HELICOBACTER PYLORI - ZALUDEK
PANKREATICKA INSUFICIENCE
CELIAKIE - GLUTENOVA ENTEROPATIE
LAKTOZOVA INTOLERANCE
TLUSTE STREVO - KOLOREKTALNI KARCINOM
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STREVNI DISACHARIDAZA - LAKTAZA

S

o~ '“ ﬂ,.f\,.,.,h mm. | DISACHARID - LAKTOZA
N, g'; 1 i JE HYDROLYZOVAN
ST

REVNI DISACHARIDAZOU

‘;_J

e A

LAKTAZA
H,OH
AKTIVITA ENZYMU H O
V. KARTACOVEM LEMU H 1 O
ENTEROCYTU 0 OH H "y
H OH

B-D-galactose a-D-glucose

78
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PROJEVY LAKTOZOVE INTOLERANCE

Voda

Tenké stievo

Bakterialni fermentace

BA0}O0SAY
eu9|wrsAy

Tlusté strevo

Nadymani, prajem

79
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GENETICKE PODKLADY PERSISTENCE LAKTAZY

D253011 D253012 D253013 D253015 D253014 D253016

- e
Ea =3

@l Lokus hypolaktazie N
/ v dospélosti \\\

My

My
™

7
vl "
Pl 13910kb ciT RS

— ) "
Intron 13 Intron 9
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Laktozova perzistence v dospelosti

™~

Allely C/T polymorfizmu 13910 Ridici gen

Normo-laktazie

Hypolaktazie
mirna

Hypolaktazie
tezka

81

Mutace v sousednim genu MCMG6, ktera je zodpovedna za
produkci laktazy, zaménou tyminu za cytosin — C/T 13910

e\
c
cc @

Laktazovy gen
aktivni

EARUZOVAAGEN

Aktivni dastecna
dARUIVIINGASLEGIIEC!

Laktazovy gen
neaktivni
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TEST LAKTOZOVY °C / ?H, - GLUKOZOVY

PERORALNi PODANI KOMBINACE CUKRU 3¢ PH-glucose
25 g 1V3C-Iaktc’)zy + 0.5 g 6,6-°H,-glukozy (mean 235“_075 min)
ODBER KRVE - 45, 60, 75 min

STANOVENI V PLASME

13C-glucose enrichment - GC/IRMS

?H,-glucose enrichment - GC/MS

VYPOCET INDEXU LDI (Lactose Digestion Index)

New trends in laboratory methods for intestinal
digestion and absorption
Frans Stellaard, University Medical Center Groningen,
The Netherlands

Viith Czech National Congress of Clinical Biochemistry,
Olomouc, 11-13.9.2005
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STREVNI PERMEABILITA, ABSORPCE

N .
] MANITOL LAKTULOZA ]
D-XYLOZA RHAMNOZA CELLOBIOZA GLUKOZA

E

FACILITOVANA PASIVNI DIFUZE PARACELULARNI AKTIVNI

DIFUZE TRANSCELULARNI ABSORPCE TRANSPORT

> PERORALNI PODANI - LAKTULOZA 10g MANITOL 2g XYLOZA
> 5 HODINOVY SBER MOCI, STANOVENI KONCENTRACI

> VYPOCET INDEXU LA/MA, LA/XY.

Assessment of intestinal permeability: enzymatic determination
of urinary mannitol, raffinose, sucrose and lactose on Hitachi analyzer.

Hessels J. et al. - Clin Chem Lab Med. 2003;41:33-38
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KOMBINOVANY LDI - SAT INDEX

~
LDI: 25 g 3C-laktézy + 0.5 g 6,6-°H,-glukézy
13C-glucose enrichment - GC/C/IRMS; ?H,-glucose enrichment - GC/MS

SAT: 5 g laktulézy, 1 g L-rhamnézy; hladina cukri v mo¢€i - GC
h_ N

Lactose Lactose
digesters maldigesters

=

P
@
g
£
c
9
@
@
2
[
@
o
L
Q
cu
|

LDI LDI/SAT LDI LDI/SAT

Combined LDI/SAT test to evaluate intestinal lactose digestion
and mucosa permeability. Koetse HA, Klaassen D, van der Molen AR,
Izinga H, Bijsterveld K, Boverhof R, Stellaard F.
84 Eur J Clin Invest. 2006; 36(10): 730 - 736
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MALABSORPCE-MALDIGESCE-MALASIMILACE
FUNKCNI DIAGNOSTIKA, STOLICE, DECHOVE TESTY
HELICOBACTER PYLORI - ZALUDEK
PANKREATICKA INSUFICIENCE
CELIAKIE - GLUTENOVA ENTEROPATIE
LAKTOZOVA INTOLERANCE
TLUSTE STREVO - KOLOREKTALNiI KARCINOM

85
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normalni | adenom progresivni-lokalizovany KRCA lymfatické KRCA jaterni
sliznice adenom I~ KRCA metastazy metastazy

80

80

2. Predict recurrence Prognostic

40

3. Personalized therapy Predictive biomarkers
20

s KRCA stadium: Dukes |-l Dukes lll Dukes IV

Proteomics of colorectal cancer: overview of discovery studies and identification of
commonly identified cancer-associated proteins and candidate CRC serum markers.
Jimenez CR, Knol JC, Meijer GA, Fijneman RJ. - J Proteomics. 2010;73:1873-1895
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GENETICKE MECHANIZMY KR-CA

Aspirn and Aspirin and Estrogen
other M3AIDs other M54 Ds Aspinn and
Folate other M5AIDs

Calzium

L = 3

Mormal Hy perproliferative =rmall Large Colon
apithelium apithalium adenoma adenoma carcinoma
Abemrant cryptic focl

COX-2 T T T
overexpression Loss of 18q

AP K-ras ph3

mutation mutation mutation

12¢ 18q
aktivace ztrata
K-ras DCC
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Skupina metodik funkea HON MiniEncyklopedie laboratornich metod v gastroenterologii o st
— G e B
tenkého stieva, @ G t L b <] .F A
malabsorpce, screening e QS ro Q FRTETETT
céliakie, stievni 0212018

propustnost, bakterialni p— o = -
perdistani Protilatky ke tkanove transglutaminaze {atTG

Tkanova transglutaminaza ma pfimy vztah k patogenezi onemocnéni a byla popsana jako
Anti-endomysium IgA vlastni, chemicky substrat endomysia. Tkafiova transglutaminaza - (isoenzym transglutaminasa
Anti-gliadin IgA, IgG Il TG2 - EC2.3.2.13, je transferazou, systéemaovy nazev je protein-glutamin: amin-

AntiATG Igh, lgG g-glutartnyltranﬁterasa. Je to (_332_4- dependentpi Bnzym, katalyz_ujiu:i dearrﬂnau_:i qlutamir_m na
glutamat, rovnéZ vede ke vzniku intramolekularni vazby glutaminu na dalZi primarni amin, napf.
= lysin a vede k agregaci glutaminovich peptidd. Stanoveni protilatek ke tkafiové transglutaminaze
Avitamin zatézovy test (atTG) ma proto rovnéZ velmi vysokou diagnostickou efektivitu, podabng jaka EmA pratilatky

R-karoten (senzitivita 87-97 % a specificita 83-98%). Stanoveni atTG je provadéno klasickou metodau

ELISA, cof je pro rutinni diagnostiku technika dostupngjsi ne immunofluorescencni prikaz EméA.

Anti-gliadin, {TG ve stolici

R-karoten zatézovy test

Céliakie - screening Protilatky atTG Ize na rozdil od EmA stanovavat ve tfidé IgA i lgG, coZ ma vyznam pro nemocné
Dechovy test s laktdzou se selektivnim deficitern Igh. Metoda byla popsana s pouZitim morceciho antigenu, ktery je
Dechovy test s xyldzou poufit ve wBtSing stardich souprav, nowjs souprawy Jif pouZivaji jako antigen tkafovou
transglutaminazu izolovanou z lidskych bunék, z lidskych erytrocytd, nebo rekombinantni tTG
o . i izolovanou na E. cali. Referenéni hodnoty se ligi u jednotlivych soupray, vEtZinou je pro lga
Laktuldzo/mannitolovy test pratilatky uvadéna harni hranice narmy 10 - 15 U/, nékteré soupravy definuji i tzv. gray-zone v

Xyldzovy tolerancni test rozsahu 10 - 20 U/, Stanoveni protilatek atTS s lidskym, rekombinantnim antigenem vykazuje
niZ&i falegnou pozitivitu nef metody s moréecim antigenem. MejnovEjsi studie poravnavaji
pratilatky tfidy lgA a IgG, a POCT metodiky stanoveni atTG pratilatek. Stanoveni protilatek atTiG ve tiidé Igh je doporuéena
jako zakladni screeningovy test pro diagnostiku celiakie. Pro screening byla v roce 2011 poudita i technologie detekce atTG
ve slindch, a nejnovéjgi studie popisuji zcela nové technologie detekce protilatek elektrochemickymi imunosenzory.

Laktdzovy tolerancni test

Intro

Ahecedni prehled metodik
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