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Patofyziologie traviciho
traktu Il



Fyziologie GIT - opakovani

— Digesce je umoznéna produkci travicich enzymu a resorbci nutrientu.

— Obsah stfeva se pohybuje v GIT traktu pomoci peristaltiky, umoznéné pritomnosti hladkého
svalstva ve stfevni sténé. Segmentace hladké svaloviny umoziuje adekvatni dobu kontaktu a
expozici vstrebavajicimu epitelialnimu povrchu strevni sliznice.

— Strevo je schopno vstrebat az 9 | tekutin denné, coz se déje zejména prostrednictvim
absorpce tenkym stfevem. Tato tekutina se pohybuje dvéma cestami: paracelularné a
transcelularné.

— Paracelularni cesta pracuje s nutrienty rozpusténymi ve vodé jejichz absorpce je rfizena
zmenami v expresi v tight junctions,

— Transcelularni cesta umoznuje pasaz vody pres apikalni a nasledné bazolateralni
membranou enterocytu pasivni difuzi, kontrasportem s ionty nebo zivinami nebo pomoci
akvaporinu.

— Béhem absorpce ve stfevech je strevni bariéra konstruovana specialné proti pohybu
potencialné niCivého antigenniho, toxického nebo infekCniho materialu pres stfevni sliznici
(Camilleri et al. 2012). MUNTI
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https://link.springer.com/chapter/10.1007%2F164_2016_118#CR4

Fyziologie GIT - opakovani

— Aby GIT pInil sve funkce (efektivni digesce pri ,zdravem™ GIT
traktu), je zapotrebi komplexni ,spoluprace® CNS (CNS), nervove
site ve streve = entericky nervovy systém (ENS) a Gl hormony,
které moduluji funkxci specifickych bunek a tkani.

— Specializovaneé epitelialni bunky pochazejici z entodermu —
enteroendokrinni bunky — vytvareji nejvetsi endokrinni organ v tele
a jsou v GIT Siroce rozprostreny. Hraji klicovou roli ve funkcich
GIT, jako jsou sekrece, motilita, regulace prijmu potravy,

postprandialni hladiny glukozy a metabolismus.
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Fyziologie GIT - opakovani

— Stfevo je také imunitni organ a plni dulezité imunitni funkce. Je
schopno produkovat mediatory zanetu a povolavat bunky vrozene
| ziskaneé imunity do strevni steny, coz soucasneé moduluje aktivitu
enterické neuralni site.

— Ve stfevé normalné zije 10'* mikroorganismu strevni mikroflory,
ktera hraje zasadni roli pri vyvoji enterickeho nervoveho systemu.
Strevni mikroflora zajistuje aktivaci imunitniho systému, produkci
mastnych kyselin s kratkym retezcem a spravné interakce v ose
mozek-strevo.
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Patofyziologie GIT

— GIT trakt je zodpovédny za ztraveni a resorpci konzumované potravy a
tekutin.

— Zakladni faktory ovlivnujici funkci GIT jsou strevni mikroflora, chronicky stres,
zanét a starnuti které jsou regulovany nervovym systemem GIT pod
modulujicim vlivem Interakci mozek-strevo.

— Nemoci GIT postihuji jicen, zaludek, tenke strevo, tlusté strevo a rektum.

— Symptomy Castych nemoci GIT zahrnuji bolest bficha, nadymani, paleni
zahy, dyspepsii po jidle, nauzeu a zvraceni, prujem a zacpu.

— Znalost patofyziologie je mimorfadné dulezita pro dobrou klinickou praxi!!!
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Osa strevni mikroflora-mozek. Pét moznych komunikacnich cest mezi strevni mikroflorou a mozkem:
stfevni sliznicni bariéra a hematoencefalicka bariéra jsou dllezitym zakladem pro neuroendokrinni osu
HPA (stres) , strevni imunitni systém a metabolicky systém strevni mikroflory. Substance produkované
témito cestami se dostavaji do cirkulace, pripadné do mozku pouze pres strevni sliznicni bariéru a
hematoencefalickou bariéru. HPA: hypotalamicko - hypofyzarné nadledvinova.

=

Prof. Anna Vaska  Wang HX, Wang YP. Gut Microbiota-brain Axis. Chin Med J (Eng/). 2016;129(19):2373-2380.
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7

Osa strevni mikroflora-mozek

— Tato cesta predstavuje opacny smeér k ose “mozek-stfevni mikrofléra” a popisuje skutecnost,
ze tyto systémy pracuji v obou smérech. Sklada se z vlastni stfevni mikroflory a z jejich
metabolickych produktu, enterického NS, sympatickych a parasympatickych cest,
neuroimunoendokrinniho systému a CNS.

— Komunikaci zajistuje NS mezi strevy a CNS, osa HPA, stfevni imunitni system, néekterée
neurotransmitery a regulatory NS syntetizované strevnimi bakteriemi a bariéra strevni
sliznice a hematoencefalicka bgariera. V této komunikacni siti ovliviuje mozek pohyb strev,
senzorické a sekrecCni funkce a stfevni signaly zase ovlivauji mozek. Napr. vegetativni
nervovy systém je pro funkci predavani signalu ve stfevech velmi dulezity. Aktivace vagu ma
prozanétlivy efekt. Pozitivni efekty stfevni mikroflory a probiotik na mozek zprostredkovava
n. vagus aj.

Wang HX, Wang YP. Gut Microbiota-brain Axis. Chin Med J (Engl).
2016;129(19):2373-2380. doi:10.4103/0366-6999.190667
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Fig. 1 A diagram showing main factors affecting the gut microbiota
composition highlighting the great impact of diet on

this composition
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http://www.sciencedirect.com/science/article/pii/S0092867412001043#gr2

Cell 2012; 148: 1258-1270

Vyvoj strevni mikroflory behem vyvoje
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Table 2 The effect of various diets on the composition of gut

microbiota diversity

Diet Type

Effect on bacteria

High Fat Diet

Vegetarian Diet

Calorie restricted

Decrease of genera within the class Clostridia
in the ileum. Increase Bacteroidales in large
intestine [130]

Increase Lactobacillus spp., Bifidobacterium
spp., Bacteroides spp., and Enterococcus spp.
Decrease Clostridium leptum and
Enterobacter spp. [131]

Increase Firmicutes to Bacteriodetes ratio. And
increased Enterobecteriaceae [132]

increase Bacteroidales, Clostridiales and
Enterobacteriales [133]

Decrease Acteroides spp., Bifidobacterium
spp., Escherichia coli and Enterobacteriaceae
spp. [134] :

Decrease Enterobacteriaceae and increase
Bacteroides [135]

Increase Bacteroidetes, and decrease
Firmicutes and Enterobacteriaceae [136]

Decrease Firmicutes to Bacteroidetes ratio [137]




Entericky nerovy systém (ENS)

— Vztah mezi stfevni mikroflorou a neurony je relativne komplexni.
1. Stfevni mikroflora muze ovlivnit samotny vyvoj ENS, coz ma za
nasledek rliznou aktivitu ENS a produkci neuropetidi
2. Stfevni mikroorganismy mohou uzivat ruzné typy komunikace s ENS
neurony, vcetneé “sensing” s vnitrnimi primarnimi aferentnimi neurony
nebo uvolnéni ruznych bakterialnich ,poslu“ (napf. neurotransmiteru,
bioaktivnich lipidu, plynu). Bunky imunitniho systému ve strevnim epitelu

také komunikuji se strevni mikroflorou.
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Pr.: ,,Glucagon-like peptide-1,,(GLP-1)

— ,,Glucagon-like peptide-1" (GLP-1) je klicovym endokrinnim
faktorem, ktery je schopen participovat na kontrole osy strevo-
mozek prostrednictvim stfevni mikroflory, protoze je produkovan v
tenkém streve.

— GLP-1 muze pusobit na neurony ENS k modifikaci osy stfevo-
mozek prostrednictvim kontroly prijmu potravy a metabolismu

glukozy.
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Endokanabinoidni systém (ECS)

— V kontextu energetické homeostazy hraje tento systém vyznamnou roli.

— Endokanabinoidy(eCBs) jsou bioaktivni lipidy, které jsou v tele syntetizovany a
ucastni se regulace metabolismu a chuti k jidlu.

— Na urovni strevni sliznice eCBs funguji bud jako “gate opener” (anandamide), nebo
jako “gate keeper” (palmitoyletanolamin, 2-oleoylglycerol).

— Stievni mikrofléra muze modulovat tonus stievnich endokanabinoidu. “Obezitni
mikroflora” je asociovana se zvySenou strevni hladinou anandamide, takze ma

zvySenou propustnost stfeva pro nutrienty.
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Lietal Gut Microbiota Dysbiosis and the Therapeutic Strategies
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FIGURE 2 | Short-chain fatty acid (SCFA)-receptor-mediated pathways and their effects on host energy metabolism in peripheral tissues. Gut microbes can ferment
dietary fiber into SCFAs, which induce an array of G-protein coupled receptor-mediated signaling pathways that are essentially implicated in host energy
homeostasis in multiple tissues.




GIT pathophysiology

— A generally accepted hypothesis is that dysfunction of the bidirectional communication between the
brain and the gut in response to chronic stress activates the hypothalamic pituitary (HPA) axis and
autonomic nervous system and plays a role in the symptomatology of functional Gl disorders such as
IBS. Inflammation of the gut mucosal surface has substantial effects on enteric and extrinsic afferent
neuronal function though complex changes in neuroimmune interaction.

— Although the effects of an intestinal inflammation on the CNS are not fully understood, patients with IBD
exhibit centrally mediated comorbidities including anxiety, depression, and fatigue, which strongly
suggests altered brain function in response to peripheral inflammation perhaps through alterations in
central immune-mediated mechanisms.

— Recent evidence points to changes in the gut microbiota playing a key role in Gl disorders. Specifically,
disorders directly affecting the Gl tract have been shown to exhibit microbial dysbiosis. Gut
inflammation causes marked alterations in the gut microbiota populations and may play a role in gut-
brain miscommunication. Another important factor altering the physiology of the Gl tract is age. The
normal functioning of the gut is compromised as we age, with the elderly often complaining of
constipation, hemorrhoids, heartburn, decreased energy, and food allergies.
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Malabsorpce

Malabsorpce znamena zhorsSeny prijem nutrientu, iont a vody prostrednictvim
GIT, které se objevuje spolecné s morfologickymi zménami nebo bez nich na
strevni sliznici.

RozliSujeme poruchy digesce (maldigesce) a absorpce (malabsorpce) nebo
oboji (malasimilation).

Malabsorpce se projevuje jako dusledek poruch primarniho transportu (bez
morfologickych zmén) nebo poruch sekundarniho transportu v dusledku
morfologickych zmén, kdy dochazi k redukci plochy pro absorpci nebo k
postizeni transportu zivin ze streva.

Dle lokalizace a rozsahu poruchy rozlisuje funkcni postizeni parcialni, globalni
nebo kompenzované. MUl I
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https://www.sciencedirect.com/topics/medicine-and-dentistry/malabsorption
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Disease

Whipple's disease

Lamina propria
macrophages with PAS-
positive material

Biopsy, PCR, EM

Intestinal lymphoma

Lymphoma cells in the
lamina propria and
submucosa

Biopsy, T-cell receptor
clonality

Intestinal Dilated lymphatic ducts Biops
lymphangiectasia with partial villus atrophy Psy
Eosinophilic . S .
gastroenteritis Eosinophilic infiltrates Biopsy
Amyloidosis Amyloidal deposits Biopsy
Crohn's disease Skip lesions with detection Biopsy

of granuloma

Infectious diseases

Detection of
microorganisms

Stool microbiology, serum
titre and PCR

Mastocytosis

Mast cell infiltrates

Biopsy, IgE

Coeliac disease

Villus reduction, crypt
hyperplasia, increased
intraepithelial lymphocytes

Biopsy, tissue
transglutaminase
antibodies, HLA-DQ2

Giardia lamblia infection

Partial villus atrophy

Stool ELISA, indirect
immunofluorescence

Blind loop syndrome

Partial villus atrophy and
increased intraepithelial
lymphocyte count

H,-test (glucose),
quantitative culture from
small intestinal mucus

Vitamin-B12 deficiency

Macrocytotic anaemia,
ileal inflammation, gastric
resection or atrophic
gastritis

Serum vitamin B,
parietal cell antibodies,
Schilling test, gastric pH

Radiation enteritis

Inflammation of the
intestine

Endoscopy

Zollinger—Ellison
syndrome

Ulcers and erosions of
gastric mucosa and small
intestinal partial villus
atrophy

Serum gastrin,
endoscopic ultrasound,
CT

Starvation, malnutrition or
parenteral nutrition

Mucosal hypotrophy (villus
and crypt reduction)

Biopsy

Malabsorpcni syndromy:
parcialni, globalni,
kompenzované
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Celiakie

— Celiakie je Casta pfi€ina malabsorpce u Evropanu. Objevuje se ve vSech vékovych
skupinach.

— Nemame spolehlivy funkcni diagnosticky test. Biopsie v kombinaci se specifickymi
protilatkami (anti-gliadin, anti-endomysial, anti-tissue transglutaminase) je diagnostickym
testem volby. Témér vsichni pacienti s celiakalnim sprue maji urcity haplotyp v HLA-DQ2
(DQA1*0501+DQB1*0201).

— Zlatym standardem pro Dg je pritomnost abnormalni strevni biopsie a klinicka a
histopatologicka odpoved na eliminaci glutenu ze stravy.

— ProtoZe prujem ma u celiakie nékolik patogenetickych mechanismu, je ¢asto potfeba vyloudit
také deficit laktazy, intoleranci glukdzy nebo dokonce malabsorpci zluCovych kyselin. U
nékterych pacientu se totiz muze klinicky stav zlepSit i omezenim laktdzy, fruktézy nebo tuku

Vv potrave.
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https://www.sciencedirect.com/topics/medicine-and-dentistry/hla-dq2-antigen

Giardia lamblia infection

— In the Western world chronic infection with Giardia lamblia is
probably the most important infectious agent causing
malabsorption in the iImmunocompetent as well as In
Immunocompromised people (mainly humoral defect of the
Immune system).

— Diarrhoea is thought to result mainly from malabsorption due to a
partial villous atrophy and reduced disaccharidase activity,
although there is also a leak-flux and secretory component to this
type of diarrhoea.
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https://www.sciencedirect.com/topics/medicine-and-dentistry/intestine-villus-atrophy
https://www.sciencedirect.com/topics/medicine-and-dentistry/disaccharidase
https://www.sciencedirect.com/topics/medicine-and-dentistry/secretory-component

Whipple’s disease

— Whipple's disease is characterized by diarrnoea, steatorrhea, weight loss,

arthropathy and fever. It is caused by the ubiquitous bacterium Tropheryma

whipplei. New experimental approaches point to defects in T-cell and

macrophage immunity in these patients. The steatorrhea is generally
considered to be secondary to small intestinal mucosal injury and lymphatic
obstruction due to the massive infiltration of PAS-positive macrophages in the

lamina propria.
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https://www.sciencedirect.com/topics/medicine-and-dentistry/steatorrhea
https://www.sciencedirect.com/topics/medicine-and-dentistry/arthropathy
https://www.sciencedirect.com/topics/medicine-and-dentistry/tropheryma-whipplei
https://www.sciencedirect.com/topics/medicine-and-dentistry/t-cell
https://www.sciencedirect.com/topics/medicine-and-dentistry/lamina-propria

Syndrom kratkeho streva

— Syndrom kratkého streva se objevuje jako parcialni nebo globalni
malabsorpcni syndrom.
— Tpokud se jedna o stav po resekci strev, je nutno se zorientovat, jak velky

resekCni vykon a v ktere oblasti strev byl realizovan.
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,Bacterial overgrowth* syndrom

— Je charakterizovan prujmem, ztratou hmotnosti, nadymanim a makrocytarni
anémii a je zpusoben zvySenym poctem bakterii podobnych kolonickym v
tenkem streve.

— Fyziologicky je pocCet bakterii v tenkém streve regulovan vlastni antegradni
peristaltikou, intaktni ileocekalni chlopni, HCI, zluCi a pritomnosti
proteolytickych enzymu. Stfevni sliznini bariéra je také zdrojem
imunologickych antibakterialnich mechanismu vrozené (defenziny) i ziskané
(IgA) imunity.

— Na tomto syndromu se muze podilet také staza traveniny ve strevé
zpusobena funkéni poruchou peristaltiky (sklerodermie, amyloidéza,
diabetes) nebo zménami strevni anatomie (anatomicka staza, napfr. striktura,
divertikuly aj).

MUNI
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,Bacterial overgrowth*

— Pritomnost zvySeného mnozstvi bakterii ve stfeveé vede k funkénim zménam.

— 1. Bakterie dekonjuguji zluCove kyseliny v proximalni Casti tenkého streva, takze nedochazi k
jejich vstrebani a, coz vede k poklesu zasoby zluCovych kyselin az k jejich vymizeni ze
stfeva. To vede k malabsorpci s naslednou steatorneou. Zanét a poskozeni epitelu
bakterialnimi proteazami nebo exotoxiny.

— 2. Protoze vétSina mikroorganismu potfebuje k rustu kobalamin, zvySené koncentrace
bakterii mohou veést k deficitu kobalaminu a megaloblastickou anémii, pfipadne
neurologickymi deficity. Typickym laboratornim nalezem pro tuto situaci budou ale zvysSene

hladiny folatd, protoze vétSina bakterii produkuje folaty, které jsou potom absorbovany
enterocyty.
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Malabsorpce cukru

— Cukry pfedstavuji rychly a podstatny zdroje energie a jsou v potravé pritomny ve formé Skrobu,
disacharidl (sachar6za a laktéza) a glukozy a fruktézy. Jsou absorbovany v tenké m stfevé jako
monosacharidy. Museji byt zpracovany slinnou a pankreatickou amylazou, zaludecCni HCI a
disacharidazami kartacového lemu strevniho epitelu (maltaza, izomaltaza, laktaza, sacharaza) na
monosacharidy (glukéza, fruktéza a galaktoza).

— Absorpce glukdzy a galaktozy je zajiStovana prostrednictvim transportniho proteinu SGLT1. Jedna se o
stfevni kotransportér Na*- glukoza SGLT1, ktery pouziva Na+ a elektricky gradient pre apikalni
membranu enterocytu ke zpétné resobci cukru a vody proti jejich koncentraCnimu gradientu. Glukéza a
galaktéza jsou obé zachyceny SGLT1, zatimco fruktdéza je transportovana pres kartackovy lem
enterocytd pomoci vlastniho transportéru GLUTS5.

— VSechny tfi monosacharidy maji spoleCny transport pres bazolateralni membranu enterocytu
prostrednictvim dalSiho transportéru (GLUT2) do portalni krve.

— Expresi GLUT2 je mozno pozorovat také na apikalni membrané, kde reprezentuje velmi dynamickou a
nizce afinitni cestu absorpce pro monosacharidy.

— Malabsorbované monosacharidy vytvareni osmotickou naloz, ktera nasava vodu do lumen streva a
vede k osmotickym prujmum. Tyto monosacharfidy mohou fungovat také jako substrat pro stfevni
mikrofloru, ktera produkuje mastne kyseliny a plyny (metan, vodik, CO2), coz vede k nadymani a

plynatosti. Narust luminalnich mastnych kyselin zvySuje kyselost stolice. M
28 Prof.Anna Vasku I\/l
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https://www.sciencedirect.com/topics/medicine-and-dentistry/oligo-1-6-glucosidase
https://www.sciencedirect.com/topics/medicine-and-dentistry/glucose-transporter-5
https://www.sciencedirect.com/topics/medicine-and-dentistry/glucose-transporter-2

Intolerance laktozy

— Laktoza je Stépena laktazou kartacového lemu enterocytl na glukézu a galaktézu. Laktaza je
vzdy pfitomna v postnatalnim obdobi, pak v mnoha populacich fyziologicky mizi s vyjimkou
Kaukaziand, i kterych se udrzuje az v 80% v prubéhu celého Zivota.

— Kilinicky rozlisujeme intoleranci kongenitalni, primarni a sekundarni.

— Kongenitalni deficit laktazy je extreémné vzacné autosomalné dominantni onemocnéni s
kompletni absenci laktazy hned po narozeni..

— Primarni deficit laktazy je také geneticky podminené onemocnéni s redukci nebo absenci
laktazy behem détstvi

— Sekundarni deficit laktazy se objevuje v dusledku nemoci sliznice tenkého stfeva (napf.
infekCni prujem, celiakie, Crohnova nemaoc).

— Symptomy po jidle obsahujim laktdézu: bolest bficha, prujem, nauzea, nadymani , plynatost.
Rozvoj pfiznaku zalezi na mnozstvi laktozy v tenkém stfevé a na aktivité stfevni laktazy.
Situaci muze ovlivnit také rychlost vyprazdnovani zaludku, tranzitni €as potravy pres stfevo a
slozeni stfevni mikroflory.
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Intolerance laktozy

— Nutna prena OA klinického stavu, nutna presna o Casu jidla a
nastupu prvnich pfiznaku.

— 2-tydenni dieta bet laktozy jako klinicky test. Priznaky by se mely
zlepsit nebo vymizet.

— Pokud se priznaky znovu objevi po skonceni diety, Dg je velmi
suspekitni.

— Pokud neni mozno se rozhodnout, provadi se ,hydrogen breath
test” .
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https://www.sciencedirect.com/topics/medicine-and-dentistry/hydrogen-breath-test

Glucozova—galaktozova malabsorpce

— ,Glucose—galactose malabsorption” (GGM) je velmi vzacné onemocneni a je
dano mutaciv SGLTI.

— Zavazny osmoticky prujem u novorozencu: rozviji se v dusledku konzumace
glukézy nebo galaktozy, nikoliv fruktozy.

— Hydrogen breath test: deti s GGM se normalizuji na dieté s fruktézou, ale
priznaky se vraceji nékdy az v dospelosti po provokaci glukozou. H, breath
test zustava pozitivni.
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https://www.sciencedirect.com/topics/medicine-and-dentistry/glucose-galactose-malabsorption

What is a Hydrogen Breath Test?

— A hydrogen breath test is used to measure how well certain
sugars such as lactose and fructose, are digested and absorbed
as well as diagnosing certain gastrointestinal conditions including
Intestinal Bacterial Overgrowth Syndrome (SIBO). Hydrogen is
produced when the bacteria in the colon is exposed to certain
unabsorbed sugars and carbohydrates.

Hydrogen breath testing Is used for the following conditions:

* Lactose Intolerance

* Fructose Intolerance

« Small Intestinal Bacterial Overgrowth Syndrome (SIBO)

=
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What is the preparation for the tests?

33 Pro

All 3 tests require the same prep:
Discontinue all Proton Pump Inhibitors (PPI) which include Omeprazole, Lansoprazole, Dexlansoprazole,
Esomeprazole, Pantoprazole and Rabeprazole seven (7) days prior to the test.
Discontinue H2 Blockers (Pepcid, Zantac, Tagamet, Axid, Rantidine, Famotidine) five (5) days prior to the breath
test.
The day before your test, please limit your diet to the following foods ONLY:
« Baked or broiled chicken, fish or turkey with only salt and pepper seasoning if needed
* White bread only
* Plain steamed white rice
 Eggs
» Clear chicken or beef broth (no vegetable broth)
» Plain tofu with only salt and pepper seasoning if needed
» Coffee and Tea with no cream or sugar
Avoid all other foods and drinks except water
You should begin a complete fast (no food or drinks other than water) 12 hours prior to your breath test.
On the day of your test, there is no smoking (including second hand smoke) at least 1 hour before or at any time
during the test.
No sleeping or vigorous exercise for at least 1 hour before or at any time during the test.
Nothing by mouth one (1) hour before you start your breath test. This means no water, gum, mints, smoking, eM. U |\| I

f.Anna Vasku
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How is the breath test administered?

Each test is 3 hours in length and begins with a base line breath
sample. Then, depending on the test, you will drink a specialized
solution. Lactose and Fructose tests require 1 breath sample each
hour of the test. SIBO tests require a breath sample every 20
minutes. You will remain in the office throughout the entire 3 hours.
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Intolerance fruktozy (?)

— Fruktoza je vychytavana GLUT 5 a také GLUT2 v kartaCovém lemu enterocytd. Fruktéza je
rychle vychytavana z cirkulace, takze luminalni vychytavani fruktdzy je zajisténo.

— Skute€na malabsorpce fruktdzy nebyla dosud plné popsana. SpiSe je definovana fruktézova
Intolerance jako “jakakoliv situace, ve které je volna fruktéza nabinura fermentativnimu
metabolismu strevni mikroflory pred tim, nez mohla byt absorbovana strevni sliznici®.

—Mozna se jedna jen o zvyseny obsah fruktozy v potrave.
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https://www.sciencedirect.com/topics/medicine-and-dentistry/glucose-transporter-5

Malabsorpce specifickych nutrientu

Oral iron absorption test

— When iron deficiency with or without anaemia occurs a detailed work up following guidelines
should be performed including urine and faecal blood analysis, screening for coeliac disease
and in most cases endoscopy of the upper and lower Gl tract.

Bile acid absorption test
— Bile acids are secreted with bile in the duodenum and are almost exclusively re-absorbed in
conjugated form in the distal ileum. Malabsorption of bile acids can be due to resection or
mucosal disease (e.g. ileitis terminalis) of this part of the small bowel. Bile acids entering the
colon can lead to the so called bile acid diarrhoea due to a direct action on colonocytes.
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https://www.sciencedirect.com/topics/medicine-and-dentistry/endoscopy
https://www.sciencedirect.com/topics/medicine-and-dentistry/bile-acid
https://www.sciencedirect.com/topics/medicine-and-dentistry/duodenum
https://www.sciencedirect.com/topics/medicine-and-dentistry/ileum
https://www.sciencedirect.com/topics/medicine-and-dentistry/malabsorption
https://www.sciencedirect.com/topics/medicine-and-dentistry/mucosal-disease
https://www.sciencedirect.com/topics/medicine-and-dentistry/pouchitis

Enteropatie se ztratou proteinu

Spise syndrom: hypoproteinémie, periferni edém v nepfitomnosti proteinurie, poruchy syntézy proteinu
nebo malnutrice proteinu. Mudze se objevit u Cetnych GIT i non-GIT nemoci. Tfi typy pficin:

(1)

Ulcerace sliznice, exsudace proteinu o ulcerace, typicky UC, CD, karcinomy GIT, pepticky vied

Neni ulcerace sliznice, ale jsou zmény sliznice s alterovanou permeabilitou, napf. celiakie, Whipple's
disease.

Lymfaticka dysfunkce, primarni onemocnéni lymfatického systému nebo sekundarni dysfunkce v
dusledku parcialni obstrukce lymfatickych cest
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https://www.sciencedirect.com/topics/medicine-and-dentistry/whipples-disease

Enteropatie se ztratou proteinu

Diagnoza je pravdepodobna, pokud dochazi k tvorbe
perifernich edému, nizké hladiné albuminu v
nepritomnosti proteinove malnutrice nebo jaterni
nebo renalni chronicke nemoci.

Schulzke JD, Troger H, Amasheh M. Disorders of intestinal secretion and absorption.
Best Pract Res Clin Gastroenterol. 2009;23(3):395-406.
doi:10.1016/j.bpg.2009.04.005
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Zanetliva onemocneni streva (IBD)

— IBD jsou povazovany za vysledek interakci environmentalnich faktoru,
faktort mikrobialnich a faktoru fizenych imunitnimn systémem u geneticky
vnhimaveho jedince

— Etiologie neznama , patrne se jedna o souhru genetickych, environmentalnich
a stfevnich mikrobialnich faktoru.

— The prevalence of IBD has increased during the last decades and it is
estimated to be five million patients affected by the disease globally. With an
Increasing prevalence and the need for expensive medical treatments, IBD

represents a sighi@ieaans Sthinkopithe HeaaNptwallisipsyeahBD: Lessons
Learned. Curr Treat Options Gastroenterol. 2018;16(1):101—-

111. doi:10.1007/s11938-018-0173-3
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Zanetliva onemocneéni streva (IBD)

_Inflammatory bowel diseases” (IBD) zahrnuji Crohnovu nemoc
(CD), ulcerativni kolitidu (UC) a IBD-neklasifikované nemoci
(IBDU). Jedna se o chronicke relabujici a remitentni nemoci ,
které maji za nasledek nekontrolovany zanet GIT.

— Ditribuce nemoci geograficky kolisa, nejvice UC (asi 55%).

— Pokrok diky biologicke IéCbe.

Weimers P, Munkholm P. The Natural History of IBD: Lessons
40 Prof Anna Vaskii Learned. Curr Treat Options Gastroenterol. 2018;16(1):101-111.
doi:10.1007/s11938-018-0173-3
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Glassner KL, Abraham BP, Quigley EMM. The microbiome and inflammatory
bowel disease. J Allergy Clin Immunol. 2020;145(1):16-27.
doi:10.1016/j.jaci.2019.11.003
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Prubéh onemocnéni

—Kilinicky prubéh je obtizné predikovatelny, typicky pro
chronické onemocnéni (remise, exacerbace) se
symptomy abdominalni bolesti, prujmu a ztraty
hmostnosti.

— Fenotypy a progrese se u CD a UC vyznamne lisi:

— CD muze postihovat cely GIT trakt s transmuralnim
zanétem,

—UC postihuje mukézu az submukozu kolon
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Crohn’s disease

— Since inflammation and lesions caused by CD can affect any segment of the Gl tract, the
location of the disease as well as treatment options differs from UC. At the time of diagnosis,
roughly one third of the patients have ileocolonic disease, one third have isolated ileal
disease, one third have isolated colonic disease, and a minority have isolated upper Gl
inflammation.

— The course of CD is considered to be more stable regarding disease extension compared to
UC, with only 20% with isolated disease (ileal or colonic) developing ileocolonic disease after
a few years.

— Approximately 25-41% of the patients presents a stricturing or penetrating disease
phenotype at diagnosis. The behavior (inflammatory, stricturing, penetrating) of CD is
dynamic, and the cumulative risk of developing stricturing or penetrating phenotype is
approximately 50% after 10-20 years of disease duration.

— An important aspect of the penetrating phenotype is the development of fistulas.
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Geneticka predispozice pro IBD

— Mnohé genetické mutace asociované s IBD se vztahuji k funkci
imunitniho systemu, zejména k interakci mezi imunitnim
systémem a strevnim mikrobiomem. Tyto geny zahrnuiji
,nhucleotide oligomerization domain 2 ,(NOD2), ,autophagy-related
16-like 1" (ATG16L1), ,caspase recruitment domain—containing
protein 9" (CARD9) a ,C-type lectin domain family 7 member
A" (CLEC7A). NODZ2 koduje intracelularni ,pattern recognition
receptor”, ktery vstupuje do interakce s peptidoglykanem
nalezenym u gram-pozitivnich 1 u gram-negativnich bakterii.

Glassner KL, Abraham BP, Quigley EMM. The microbiome and
o inflammatory bowel disease. J Allergy Clin Immunol.
44 Prof.Anna Vaskl 2020;145(1):16-27. doi:10.1016/j.jaci.2019.11.003
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Genetic, environmental, and immune-mediated microbiome
interactions in the pathogenesis of IBD. Genetic mutations
and environmental factors act as inciting triggers and lead
to an impaired immune response to gut microbiota,
resulting in a proinflammatory state.

Toll-like receptors (7LR) and NOD-like receptors (NLRs) on
dendritic cells, macrophages, and epithelial cells interact
with the microbiota and lead to differentiation of T,17 cells,
type 3 innate lymphoid cells (7L(3s), and Ty1 cells, which
secrete proinflammatory cytokines. This in turn causes
inflammation, epithelial barrier dysfunction, and bacterial
translocation. Microbiota changes, including decreased
diversity and increased instability of the gut microbiota
composition over time, decreases in Firmicutes species, and
increases in Proteobacteria species, are seen in association
with IBD. In healthy subjects bacteria sensed by TLRs and
NLRs lead to production of IgA-secreting B cells and
differentiation of requlatory T (7reg) cells under the
influence of TGF-B and AhR signaling. IgA produced from B
cells neutralizes pathogenic bacteria, and IL-10, an anti-
inflammatory cytokine produced by regulatory T cells, acts
to maintain gut homeostasis.

Glassner KL, Abraham BP, Quigley EMM. The microbiome and
inflammatory bowel disease. J Allergy Ciin Immunol. || U N 1
2020;145(1):16—-27. d0i:10.1016/j.jaci.2019.11.003 MED



NOD2

— NODZ2 je exprimovan ve strevnich epitelialnich bunkach a funguje jako
obranny faktor proti intracelularnim bakteriim. Prispiva k imunitni odpovedi na
komensalni mikroby.

— Mutace v genu pro NOD2 jsou asociovany s poklesem hladin IL-10,
protizanétlivého cytokinu a se zvysenym poctem bakterii asociovanych se
sliznici. P

— Pacienti s mutacemi v NOD2 maji strevni mikrofloru charakteristickou
poklesem podilu Faecalibacterium a narustem podilu Escherichia.

— U pacientu s CD jsou mutace v NOD2 asociovany s vyskytem postizeni v
lleu, se zvySenym rizikem rekurence po ileocekalni resekci, tvorby

agresivnich fistul a fenotypem fibrostenozy.

Glassner KL, Abraham BP, Quigley EMM. The microbiome and
inflammatory bowel disease. J Allergy Clin Immunol.
46 Prof.Anna Vasku 2020;145(1):16—-27. doi:10.1016/j.jaci.2019.11.003
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Glassner KL, Abraham BP, Quigley EMM. The microbiome and inflammatory
bowel disease. J Allergy Clin Immunol. 2020;145(1):16-27.
doi:10.1016/j.jaci.2019.11.003
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To the previous picture

— Role of NODZ2 in bacteria-host interactions in patients with IBD.
NOD2 encodes an intracellular pattern recognition receptor that
Interacts with peptidoglycan of gram-positive and gram-negative
bacteria. NOD?2 is involved with regulation of both pathogenic and
commensal bacteria. Mutations in NOD2 lead to decreased levels
of anti-inflammatory cytokines, such as IL-10, and an increase In
mucosal bacteria. In human subjects with NOD2 mutations, there
IS an enrichment of Escherichia species and a depletion of
Faecalibacterium species. In patients with CD, NOD?2 is
associated with ileal disease and an aggressive disease
phenotype with stricturing and fistulizing disease activity.

48 Prof.Anna Vasku

= =
m e
O =



IBD a faktory prostredi

—Dysbioza se podili na iniciaci | ha rozvoji IBD, ale neni
jasné, zda se jedna o primarni nebo sekundarni udalost.

—Za potencialni riziko rozvoje se povazuji casné zivotni
udalosti, jako je typ porodu, kojeni a expozice
antibiotikum.

—Znecisteni vzduchu je nebezpecné zejmena ve velkych
mestskych aglomeracich, s rychle se rozvijejicim
prumyslem.
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Kojeni je protektivni v rozvoji IBD

— Oligosacharidy v materskem mléce maji prebiotické efekty, které
prispivaji k rozvoji strevni mikroflory ditete.

— Inhibuji adhezi enteropatogennich E coli, Vibrio cholerae, and
Salmonella fyris k povrchu epitelialnich bunek.
nabidku Firmicutes a Actinobacteria ve srovnani s detmi s umelou
VYZIVOU.

Glassner KL, Abraham BP, Quigley EMM. The microbiome and inflammatory
50 Prof Anna Vagki bowel disease. J Allergy Clin Immunol. 2020;145(1):16-27. IVI U I\I I
rol-AnNa vaskd doi:10.1016/j.jaci.2019.11.003 MED



Kojeni je protektivni v rozvoji IBD

— Lidske materske miéko je mikrobialne pestrée a ma probioticke i
probiotické efekty. Obsahuje Lactobacillus rhamnosus,
Lactobacillus gasseri, Lactococcus lactis, Leuconostoc
mesenteroides a Bifidobacteria.

— Mikroorganismy v materskem mlece podporuji imunotoleranci,
zabranuji infekcim a podporuji strevni epitelialni barieru
prostrednictvim imunologického ovlivheni slozeni strevni
mikroflory.

Glassner KL, Abraham BP, Quigley EMM. The microbiome and MUNI
51 Prof Anna Vaskil inflammatory bowel disease. J Allergy Clin Immunol.
2020:145(1):16-27. doi:10.1016/j.jaci.2019.11.003 ME D



Dietni zmeéeny

— Zmeny v diete, pokud jsou dostatecne drasticke, dovedou
alterovat strevni mikrofloru beéhem 24 hodin.

— Diety obsahuijici zvireci produkty vedou ke zvyseni podilu bakterii
rezistentnich vuci zluci, vCetné Alistipes, Bilophila a Bacteroides
a snizuji podil Firmicutes.

— Vegetarianska strava vede ke zvyseni podilu Firmicutes.

— Nektere diety riziko IBD.

Glassner KL, Abraham BP, Quigley EMM. The microbiome and
inflammatory bowel disease. J Allergy Clin Immunol.
52 Prof.Anna Vaska 2020;145(1):16-27. doi:10.1016/j.jaci.2019.11.003
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Dietni zmeny

— Pacienti s IBD konzumuji méne Casto nepasterizované mléko a veprove.

— Diety s vysokym obsahem tuku, omega-6 mastnych kyselina masa byly
asociovany se zvysenym rizikem IBD, zatimco vyssi obsah vlakniny a ovoce
byly asociovany s nizsim rizikem CD. Vyssi pfijem zeleniny byl asociovan s
poklesem rizika pro UC.

— Tyto poznatky je mozno vysvetlit posunem ve slozeni strevni mikroflory, ktery
je zpusoben dietou. Pokles nabidky Faecalibacterium prausnitzii, Clenem
Firmicutes s protizanétlivym ucCinkem, byl asociovan s CD.

Glassner KL, Abraham BP, Quigley EMM. The microbiome and
v inflammatory bowel disease. J Allergy Clin Immunol.
>3 Prof.Anna Vasku 2020;145(1):16-27. doi:10.1016/j.jaci.2019.11.003
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Koureni cigaret

— Strevni mikrofléra u kufaku a stop-kuraku se liSi od nekuraku s
relativnim narustem Bacteroidetes a poklesem Firmicutes a
Proteobakterii.

— Kuraci cigaret maji nizSi nabidku druhu Bifidobacterium ve
srovnani s kontrolnimi nekuraky. Po preruseni koureni dochazi k
jeho zvyseni a také ke snizeni kmene Bacteroides.

— Nékteré zmeény ve slozeni stfevni mikroflory u kufaku jsou
podobné zménam nalezenym u pacientu s CN a UC.

Glassner KL, Abraham BP, Quigley EMM. The microbiome and
inflammatory bowel disease. J Allergy Clin Immunol. |
>4 ProfAnnateski 2020;145(1):16—-27. doi:10.1016/j.jaci.2019.11.003

= =
m G



Patofyziologie IBD

—Zasadni je skladba strevni mikroflory, Casto je u IBD
dysbioza

— Strevni zanét je podminén redukovanou diverzitou strevni
mikroflory, coz umoznuje snazsi kolonizaci patogennimi
mikroorganismy

— Environmentalni faktory hraji velkou roli. Jedna se o typ
porodu, casnou aplikaci antibiotik, kojeni, znecisteni
vzduchu, leky (NSAIDs), hypoxie nebo vysokohorske
pomery, vyziva (dieta), zivotni prostredi.
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Zaver

— Mame dukazy, Ze faktory vnéjsiho prostredi, jako je podavani
antibiotik v raném detstvi, strevni infekce, kojeni a koureni,
ovlivnuji strevni mikrofloru a navozuji aktivaci imunitniho systemu

u osob geneticky vnimavych pro rozvoj IBD.

Glassner KL, Abraham BP, Quigley EMM. The microbiome and inflammatory
56 Prof.Anna Vask( bowel disease. J Allergy Clin Immunol. 2020;145(1):16-27.
doi:10.1016/j.jaci.2019.11.003
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Tumor

—Pacienti s IBD jsou ve vyssim riziku rozvoje kolorektalniho
karcinomu, rakoviny tenkeho streva i nekterych
extraintestinalnich nadoru, jako je rakovina mocoveho
méchyre, kuze nebo plic u CN. U pacientu s UC je vysSSi
riziko rozvoje jaterni rakoviny nebo rakoviny zluCovych
cest a leukémie, ale riziko rakoviny plic je nizsi nez u
obecne populace.

Weimers P, Munkholm P. The Natural History of IBD: Lessons Learned. Curr Treat Options Gastroenterol. 2018;16(1):101-111. doi:10.1007/s11938-018-
0173-3
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Vztahy mezi z&dnétem a rakovinou
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Vztahy mezi zdnétem a rakovinou

Chronic inflammation ~ Chronic infection ~ Physical damage
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Dékuji vdm za pozornost
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