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Uplatnenie vysledkov projektu

Ziskané vysledky z rieSenia projektu by mohli byt uplatnené:

* pre dalSie predklinické a klinické Studie zamerané na vyuzitie transplantacie fekalnej
mikrobioty a pripravu fekalneho transplantatu obohateného o naturalne aditiva a
probiotické baktérie (jedeného alebo zmesi druhov) Specificky vybranych na zaklade
imunitného stavu pacienta, zloZenia jeho ¢revnej mikrobioty a formy ochorenia pacienta s
cielom poskytnutia vhodnej a ucinnejSej terapie.

* pre vyvoj novych, zdokonalenych pripravkov, ucinnejSich vyzivovych doplnkov, pripadne
inovovanych funkénych potravin pre prevenciu a terapiu choréb.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Ciele projektu so zamerom ziskat nové poznatky o zloZeni a funkcii Erevnej mikrobioty u
pacientov so zapalovymi ochoreniami traviaceho traktu (IBD) a navrhnut nové a
efektivnejSie postupy v prevencii a terapii tychto chordb boli rieSené pomocou in vitro a in
vivo modelov. Originalnost’ rieSeného projektu spocivala v pilotnom vyuziti
najmodernejSieho Simulatora ludského ¢revného mikrobialneho ekosystému (SHIME) v
experimentoch, ktorych cielom bolo testovat’ mozZnosti efektivnej Upravy mikrobioty
pacientov s ulceréznou kolitidou. Ako najefektivnejSi sa ukazal in vitro postup, v ktorom bola
aplikovana Cerstvo pripravena fekalna suspenzia priamo do stabilizovanej mikrobioty
pacienta s kolitidou (akceptora), na rozdiel od o€akavanych vysledkov z experimentov s in
vitro transplantaciou stabilizovanej ¢revnej mikrobioty zdravého darcu, do rovnako
stabilizovanej akceptorovej mikrobioty. Transplantacia fekalnej mikrobioty (FMT) od
zdravého donora pacientovi predstavuje u€innu metédu modulécie Erevnej mikrobioty, aj
ked u pacientov s IBD je v Stadiu overovania. NaSe vysledky z experimentov vyuzitim
modelu chemicky indukovanej kolitidy u konvenénych potkanov potvrdzuju, ze FMT je
schopna zlepsit celkovy zdravotny stav zvierat a pozitivne ovplyvnit’ Erevny imunitny a
mikrobialny systém.V ramcirieSenia projektu bola vypracovana neinvazivha metdda na
ziskanie animalneho pseudo-germ-free (PGF) modelu a v dalSich postupoch bol ziskany
inovativny PGF model akutnej ulcerdznej kolitidy, Transplantacia humannej fekalnej
mikrobioty u PGF zvierat obnovila zdravd a rozmanitu Erevnu mikrobiotu, nedo$lo k
premnoZzeniu potencialne patogénnych mikroorganizmov a bol ziskany animalny model
asociovany s humannou mikrobiotou. FMT sa javi ako efektivny a dobre tolerovatelny
postup pri indukcii remisie u pacientov s ulceréznou kolitidou. Uspech tejto metédy bude
vSak zavisiet hlavne od zloZenia mikrobioty darcu, a preto pre efektivnejSie terapeutické
vysledky bude nutné racionalne navrhnut spdsob FMT aplikacie a prisne kontrolovat
mikrobialne kmene. Je tiez dolezité objasnit’ klu€ové mechanizmy, ktorymi FMT pozitivhe
vplyva na priebeh ochorenia ako aj spresnit a dékladnejSie zadefinovat’ vhodnost podavania
FMT vzhladom na momentalne $tadium ochorenia daného pacienta.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
The objectives of this project, with the aim of gaining new knowledge about the composition
and function of the gut microbiota in patients with inflammatory bowel diseases (IBD) and to
design new and more effective strategies in their prevention and treatment, were addressed
using in vitro and in vivo models. The uniqueness of this project was dependent on the pilot
use of the modern Simulator of the Human Intestinal Microbial Ecosystem (SHIME) in
experiments, which were focused on testing the possibilities of effective microbiota
modulation of patients with ulcerative colitis. Freshly prepared fecal suspension was applied
directly to a stabilized microbiota of a colitis patient (acceptor) in vitro, which proved to be
the most effective, in comparison with the expected results from in vitro transplantation
experiments of a stabilized gut microbiota from a healthy donor into an equally stabilized
acceptor microbiota. Fecal microbiota transplantation (FMT) from a healthy donor to a
patient is an effective method of modulating the gut microbiota, even though it is still being
verified in patients with IBD. Our results based on experiments using a model of chemically
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induced colitis in conventional rats confirm that FMT is able to improve the overall health of
animals and positively affect the gut immune and microbial system. A non-invasive method
for obtaining an animal pseudo-germ-free (PGF) model and furthermore, an innovative PGF
model of acute ulcerative colitis were developed as part of our project. Human FMT in PGF
animals restored a healthy and diverse gut microbiota, prevented the increase of potential
pathogens, and an animal model with the human microbiota was obtained. FMT appears to
be an effective and well-tolerated procedure in inducing the remission in patients with
ulcerative colitis. However, the success of this method will be depended mainly on the
composition of the donor microbiota, and therefore for more effective therapeutic results, it
will be necessary to rationally design the method of FMT application and strictly control the
microbial strains. It is also important to clarify the key mechanisms by which FMT has a
positive effect on the course of the disease, as well as to clarify and thoroughly define the
appropriateness of FMT administration given the patient's current stage of the disease.
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