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Uplatnenie vysledkov projektu

Tym, Ze sme preukazali pozitivny vplyv pravidelného telesného pohybu a Sportu na zlozenie
¢revného mikrobiému ako u mladych Sportovcov tak aj seniorov, maju vysledky projektu
uplatnenie v ramciprimarnej aj sekundarnej prevencie. Domnievame sa o tom aj na zaklade
inych vyskumov preukazajucich vztah medzi Strukturou Erevného mikrobiomu a
prevalenciou chronickych neprenosnych ochoreni (cukrovka, srdcovo-cievne ochorenia,
rakovina, neurodegenerativne ochorenia a dalSie). Nase vysledky skimania ¢revného
mikrobiomu maju uplatnenie aj v ramci samotnej lieCby niektorych ochoreni, ¢o sme
preukazali na detskych onkologickych pacientoch s ktorymi sme cvicili pred a po
transplantacii krvotvornych buniek. Popisanim mechanizmu pésobenia probiotickych kultur
na biologicku dostupnost a vstrebavanie mineralov v traviacom trakte hostitela a
intervenénymi Studiami, ktoré sme realizovali na rekreacnych a vykonnostnych Sportovcoch,
sme preukazali prospesné ucinky konzumacie ov€ej bryndze na zlozenie ¢revného
mikrobiému. Z tohto dévodu sa domnievame, Ze prirodzene sa vyskytujuce probiotika v
mlieCnych vyrobkoch maju priaznivy vplyv na zdravie hostitela a mali by byt su¢astou
jedalneho listka nie len Sportovcov ale aj pacientov s porusenou Strukturou ¢revnej
mikrobioty (disbiéza).
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Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Prvym hlavnym cielom rieSeného projektu bolo charakterizovat’ ¢revnu mikrobiotu na
jednotlivych taxonomickych urovniach v zdravej beznej populacii, v skupine seniorov, v
populacii Sportovcov a u pacientov s neprenosnymi chronickymi ochoreniami. Podarilo sa
nam identifikovat' rozdiely v Strukture ¢revnej mikrobioty medzi Stihlym a obéznym
fenotypom. Identifikovali sme konkrétne bakterialne populacie (napr. Barnesiela, Roseburia)
suvisiace s regulaciou prirastku hmotnosti u Stihlych Sportovcov s pozitivhou energetickou
bilanciou. V skupine extrémne obéznych jedincov sme zaznamenali vyrazne niz8iu
mikrobialnu a-diverzitu, relativny pocet priaznivych baktérii (Akkermansia) a tiez pokles
baktérii produkujucich prospesné mastné kyseliny s kratkym retazcom (Eubacterium hallii,
Butyrivibrio, Marvinbryantia a Coprococcus). Okrem toho sme u nich zaznamenali vy3Si
vyskyt patogénnych baktérii (Bilophila a Fusobacterium). Analyzou strojového u€enia sme
identifikovali premenné s vysokou predikénou silou, ktoré su slubné biomarkery pokazujuce
na skoru progresiu k diabetu 2. Typu. Z naSich vysledkov na telesne aktivnych senioroch
vyplyva, Ze celozivotny vytrvalostny Sportovy tréning neprinasa len vyznamné benefity z
pohladu kardiorespiraénej zdatnosti, nizZS§ieho mnoZstva telesného tuku a vacsej sily
dolnych koncatin, ale priaznivo ovplyviiuje aj zlozenie Erevnej mikroflory, o su vSetko
faktory spojené so spomalenim rychlosti biologického starnutia a prevenciou pred
chronickymi neprenosnymi ochoreniami. V skupine detskych onkologickych pacientov po
tranasplantacii krvotvornych buniek sme zistili negativny vplyv toxickej lieCby akutnej
lymfoblastovej leukémie na Strukturu Erevného mikrobiému a znizenie vyskytu priaznivych
baktérii. Okrem toho sme zaznamenali suvislot medzi baktérialnou réznorodostou (Shannon
index) a tréningovymi ukazovatelmi poCas hospitalizicie detskych onkologickych pacientov.
DalSim hlavnym cielom projektu bolo modifikovat Erevnu mikrobiotu telesnym pohybom a
stravou. Zistili sme, Ze Uprava stravy a pravidelné uzZivanie prirodzene sa vyskytujucich
probiotik (ov€ia bryndza) v kombinacii s kondi€nym tréningom priaznivo ovplyviuje
pocCetnost prospednych baktérii hrubého €reva (Butyricimonas, Phascolarctobacterium) a
zlepsuije lipidovy profil krvi Zzien. Na skupine vykonnostnych Sportovcov sme preukazali, Zze
intenzivny intervalovy tréning prinaSa prospech v podobe zvySenia bakterialnej r6znorodosti
(Shannon index) hrubého ¢reva. Okrem toho kombinacia vysokointenzivneho tréningu s
uzivanim probiotickych kultur zvySuje v hrubom &reve koncentraciu baktérii mlie€neho
kvasenia (Streptococcaceae, Lactobacillales, Lactococcus).

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The first main goal of the project was to characterize the intestinal microbiota at different
taxonomic level in a healthy population, in a group of elderly, in a population of athletes and
in patients with non-communicable chronic diseases. We were able to identify differences in
the structure of the intestinal microbiota between the lean and obese phenotypes. We have
identified specific bacterial populations (Barnesiela, Roseburia) related to the regulation of
weight gain in lean athletes with a positive energy balance. In the group of extremely obese
individuals, we observed significantly lower microbial a-diversity, a decline in relative
number of beneficial bacteria (Akkermansia) and also a decrease in bacteria producing
beneficial short-chain fatty acids (Eubacterium hallii, Butyrivibrio, Marvinbryantia a
Coprococcus). In addition, we observed a higher incidence of pathogenic bacteria (Bilophila
a Fusobacterium). By Machine learning analyses, we have identified high-predictive
variables that are promising biomarkers indicating early progression to type 2 diabetes. Our
results in physically active seniors show that lifelong endurance sports training not only
brings significant benefits in terms of cardiorespiratory fitness, lower body fat and greater
lower limb strength, but also has a positive effect on the composition of the intestinal
microflora, which are all factors associated with slowing of aging and prevention of chronic
non-communicable diseases. In a group of pediatric oncology patients after hematopoietic
stem cell transplantation, we found a negative effect of toxic treatment of acute
lymphoblastic leukemia on the structure of the intestinal microbiome and a reduction in the
incidence of beneficial bacteria. In addition, we observed an inverse relationship between
bacterial alpha diversity (Shannon index) and training variables during the hospitalization of
pediatric cancer patients. Another main goal of the project was to modify the intestinal
microbiota through physical activity and diet. We found that diet modification and regular use
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of naturally occurring probiotics (sheep's bryndza) in combination with fitness training
favorably affects the number of beneficial colon bacteria (Butyricimonas,
Phascolarctobacterium) and improves the lipid profile of women's blood. In a group of high
level athletes, we have shown that intensive interval training brings benefits related to an
increase of the bacterial diversity of the gut (Shannon index). In addition, the combination of
high-intensity training with the use of probiotic cultures increases the concentration of lactic
acid bacteria in the large intestine (Streptococcaceae, Lactobacillales, Lactococcus).
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