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Mikroflora a imunitna reakcia
v peceni
* Ak je zdravé Crevo, pecen je sterilna

* PecCen ako druha obranna linia po prieniku bakteérii
do cirkulacie

* Nie len baktérie, ale aj bakterialne produkty — LPS,
bakterialna DNA

» Aktivacia Kupferovych buniek, inflamazémov
e Systémovy zapal

* Poskodenie dalSich organov — mozog, pluca,
pankreas



Gut-liver crosstalk v systemovom
zapale

Table 1 Gutiver crosstalk in systemic inflammation

Major finding Study type Reference
Bacteremia due to bacterial translocation is associated with an increased risk of bacterial peritonitis Hurman [51]
Hepatic encephalopathy is associated with changes in the intestinal microbiota Human [52]
Acute liver rejection is associated with changes in intestinal microbiota, loss of gut barrier, and enhancad Rodent [55, 56]
systemic inflammation

({3CR1 signaling by intestinal macrophages regulates steatohepatitis Rodent [58]

A hepatic vascular and phagocoytic network functions as a “secondary firewall” to filter escaped gut commensals Rodent [60]
Liver cirrhosis is associated with increased inflarmmasome activation in ascitic fluid macrophages Human [a1]
Translocation of bacterial DNA in liver cirrhosis is associated with enhanced systemic inflammatory activity Hurman [62, 63]
Hepatic STAT3 signaling protects against systemic inflammation caused by polymicobial sepsis Rodent [72]
Hepatic gp130-5TAT3 signaling induces myeloid-derived suppressor cells that protect against polymicrobial sepsis Rodent [73]
Hepatic STAT3 signaling regulates cellular and humaoral pulmonary immunity against bacterial infection Rodent [74]
The liver enhances and protects against systemic inflammation through Kupffer celbmediated cytokine production Rodent [76]

and detoxification by parenchyral cells, respectively

Kupffer cells aggravate lung damage in acute pancreatitis Rodent [78, 79]

Summary of key studies that addressed the bidirectional gut-liver crosstalk in the pathogenesis of systemic inflammation. The type of study (animal mode or
human) is indicated
STATS signal transducer and activator of transcription 3

de Jong et al., Critical Care, 2016



Crevo == pecen

* IBD

» SpoloCna patogenéza s pecenovymi chorobami
* Dysbioza

e Zvysena crevna permeabilita

* Translokované baktérie vstupuju do pecene

* Aktivované lymfocyty z Creva vstupuju do pecene a
prispievaju k jej patologii



PeCen == Crevo

e Cirhoza

e ZvySena Crevna permeabilita
* Priamy ucinok primarnej patoldgie (alkohol)
* Zapalové mediatory produkované aktivovanou imunitou
* Obstrukcia v zlcovych cestach — ¢revna dysbioza

* Translokacia bakterialnych komponentov z Creva do
cirkulacie

e Zapal bez infekcie
e Acute-on-chronic liver failure
e Zvysena mortalita



Porusena Crevna bariéra - priciny

* Hypoperfuzia Creva

* Infekcia

* Toxiny

* LieCiva

* Nutrienty

* Ostatné environmentalne faktory



Porusena Crevna bariéra - choroby

 IBD

* Celiakia

e Syndrom drazdivého Creva
* Potravinové alergie

* Kritické stavy

* Metabolické choroby

* Obezita



Porusena crevna bariéra - IBD

 Jedna z prvych udalosti este pred klinickou
manifestaciou



Table 4 Means for the assessment of intestinal permeability (functional tests, bacteria-related tests)

Means Hu  An Test molecules Test site Material needed  Disadvantages

Ex vivo

Ussing chamber b by H:0, ions, sugars et site specific biopsies invasive

in vivo — permeability assays

Lactulose/mannital b ® oligosaccharides of different MW small intestine urine fime consuming
Sucralose b (g sucralose{comb. colon urine fime consuming
Sucnose b vyl sucrose(comb ) stomach urine fime consuming
PEGA000/400 b ] polyethylene glycols whole intestine  urine fime consuming
S1C-EDTA X ® S1C-EDTA whole intestine  urine rdic-activity

in vivo - bacteria-related

LAL assay b ¥ endotoxin (LPS) whole intestine  plasma assay limitation
EndoCAb b ® ant-LPS antibodies whaole intestine SETUm only in acute phase
[O-lactate F ® bacterial lactate whale intestine plasma low specificity

Butyrate production ® x BPE (PCR) colon feces special labs, imited data
Hemalysin test b o pathagens (cell culturs) colon feces spedial labs, imited data
Inner colon mucus b ® quantification of bacteria colon biopsies invasive limited standardization
Liver steatosis b o fat content in the liver whole intestine MRT, L5 expensive unspecific
Breath tests b ¥ fat content in the liver whole intestine  GC/MS unclear specificity
Table 5 Means for the assessment of intestinal permeability (biomarkers, histology)

Means Hu An  Test molecules Test site Material needed  Disadvantages

In vivo - biomarkers of epithelial cell damage

Citrulline ® ® endogenous ep product small intestine plasma

FABP ® ® endogenous ep marker site- specific plasma onlyin acute phase?

aGsT X X endogenous ep enzyme na. plasma, urine onlyin acute phase?

Claudin-3 x x ep tight junction protein na. uring limited data

iIn vivo - other biomarkers

Fecal calprotectin ® ()  neutrophil release product  colon feces unspecific marker of gut inflammation
al-ant- frypsin test ¥ ()  endogenous amino acid small intestine  feces/ serum unclear specificity

sigh ¥ ¥ lgA (ELISA) whole intestine  serum low s pecificity

iIn vivo - histological approaches

Tight junction expression  x ® RMA (gPCR), Westem blot site- specific biopsies imvasive

Goblet cell analysis X X histology site- specific biopsies imasive

Shedding of epithelium ® ® histology site- specific biopsies imvasive

Paneth cell loss™ ® ® histology site- specific biopsies irmvasive

Defensing RMA (gPCR), Westem blot site- specific biopsies imvasive

Mucus analysis™* histology/ staining site- specific biopsies imasive




Nasledky v peceni

* MAMP — microbe-associated molecular patterns

* PRRs — pattern recognition receptors
* LPS-TLR4
* Flagellin — TLR5
e dsRNA -TLR3
 Unmethylated CpG — TLR9

* Produkcia zapalovych cytokinov
* Prozapalovy fenotyp
* Poskodenie pecCene
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DNA ako marker aktivity choroby

e Extracelularna DNA v cirkulacii
* Nuklearna
* Mitochondrialna
e Bakterialna

» Bakterialna DNA v peceni
* Gén pre 16S rRNA



* romangardlik@gmail.com



