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Strevni mikrobiota a moznosti ovlivnéni
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Probiotické bakterie jsou Zivé mikroorganismy, které pokud jsou podéavany v adekvatnim mnozstvi, pfindseji zisk prijemci.
Razné pfinosy specifickych probiotik musi byt definovany pro rtizné zdravotni benefity.
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The gut microbiota and its possibilities of influence

Probiotic bacteria are live microorganisms that, when administered in adequate amounts, confer a health benefit on the host.
The different beneficial effects of specific probiotic strains may be translated into different health claims.

Key words: microbiota, probiotics.

Stfevni mikrobiota je komplexni ekosystém obsahujici vice nez 1000 druhd se 7000 kmeny a pfedstavuje vice nez 150x vétsi mnozstvi gent nez lidsky
genom (1). Mikrobiota ma Siroky vliv na metabolismus hostitele a jeho imunitni systém (2). Z tohoto dlvodu je oznacovéna za ,virtudini organ” (3).
Nase zdravi a pravdépodobné i nase chovani a ndlada se tedy neodviji pouze od Zivotniho stylu ale i od toho, koho hostime.

Jiz pred nékolika desetiletimi bylo zjisténo, Ze viichni obratlovci veetné lidi jsou kolonizovani sirokym spektrem bakterii, plisni, parazitQ a vird, kteff
jsou v symbiotické homeostaze.

Termin mikrobiota vyjadfuje ekologickou komunitu komensalt a potencidlnich patogend Zijicich v nasem téle. Zaménitelné je pouzivan termin
mikrobiom, ktery oznacuje genom mikrobioty.

Hlavni efekty mikrobioty:

= Ochrana proti patogentm.

m  Stépl komplexni sacharidy. Bez stfevniho mikrobiomu bychom nebyli schopni stravit ovoce a zeleninu.

= Vytvari mastné kyseliny s kratkym fetézcem (acetat, propionat a butyrat) fermentaci sacharidd, a tim zvysuje rychlost proliferace epitelu, jeho
integritu i regulaci diferenciace bunék — snizuje karcinogenni riziko.

= Moduluje imunitni systém — bakterie posilajf signaly imunitnimu systému stfeva tak, Ze jsou schopné kontrolovat lokalni i systémovy zanét, a urcit
tak, zdali se objevi alergie nebo autoimunitni onemocnéni (4).

= Podporuje detoxikaci — toxické metabolity vytvarené v jatrech a odplavované Zlu¢i do stfeva jsou neutralizovany stfevnimi bakteriemi.

= Moduluje nervovy systém — aktudini vyzkum potvrzuje pfimé propojeni mikrobiomu, traviciho systému, nervového systému a mozku, které ma
primy vliv na siroké spektrum funkci od regulace chuti po zmény nélad a vznik deprese.

B Produkce vitamind (K, B, niacin, pyridoxin).

Slozeni mikrobioty a jeji $ife je dynamicky proces i u zdravého ¢lovéka a zavisi na fyzickém stavu, genotypu, imunitnim fenotypu i na faktorech zevniho
prostredi (vyZiva, Zivotni styl, event. antibiotikoterapii). Tyto zevni faktory mohou negativné ovliviiovat stievni ekosystém (dysbidza) a jsou spojeny se zvy-
senou vnimavostf kinfekcim i tzv. nekomunikabilnim onemocnénim (obezita, diabetes, kardiovaskuldmi choroby, alergie, chronicka zanétlivd onemocnéni).
Po narozeni je kritické obdobf ke tvorbé mikrobiomu a k jeho stabilizaci ke stavu odpovidajicimu dospélosti dochazi mezi 2.-3. rokem Zivota.
Matefské mléko je svym sloZzenim optimalnim faktorem podporujicim proliferaci projektivniho mikrobiomu. Bioaktivni faktory v ném obsazené
podporuji rlist zddoucich bakterif (5).
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Dysbiéza jako moznd pficina onemocnéni v pediatrii (6)

Systém Onemocnéni Citace

GIT kojeneckeé koliky 7
nekrotizujici enterokolitida 8,9,10, 1

respirace asthma bronchiale, wheezing 12,13, 14
rhinosinusitis 15

kdze atopicka dermatitida 16,17
psoriasis 18

dutina uUstni karies 19
periodontitis 20

systémova onemocnéni atopie 21
obezita 22,23,24,25
diabetes mellitus 26,27
autismus 28,29
nespecifické strevni zanéty 30, 31
juvenilnfidiopaticka artritida 32

Efekt probiotik je tfeba vztahovat ke konkrétnimu bakteridlnimu kmenu a davce.
Viyroba probiotik ovliviuje jejich preziti, rlst a viabilitu.

Probiotika jsou deklarovdna jako potravinové doplhky, pro které plati méné narocna regulacni kritéria nez na léky.
Mnohé komer¢ni preparaty nejsou presné specifikovany.
Probiotické preparaty, zvlasté pro vulerabilni populaci v terapeutickych indikacich, vyzadujf pfisnéjsf regulaci.

Soucasné indikace probiotik v pediatrii na zdkladé mediciny zaloZené na dtikazech (34)

Indikace Efekt Probiotika s prokazanym nebo slibnym tcinkem
akutni gastroenteritida redukce trvani priblizné o 1 den Lactobacillus GG
S. boulardi
L. reuteri DSM 17938
prevence prdjmu asociovanych s podavanim ATB | redukce rizika Lactobacillus GG
S. boulardi
prevence nozokomialniho prdjmu redukce rizika Lactobacillus GG
prevence infekce v kolektivnich zafizenich redukce rizika Lactobacillus GG

L. reuteri DSM 17938

ekzém

prevence

nenijasné, kterd probiotika uzit

prevence NEC

redukce rizika mortality novorozencll < 15009

nenijasné, kterd probiotika uzit

infekce H. pylori

redukce rizika vedlejsich ucinkd eradikace
a zvysen jeji efektivity

nenijasné, kterd probiotika uzit

kojeneckeé koliky

redukce neklidu

L. reuteri DSM 17938 (u kojenych)

funkéni bolesti bricha

redukce bolesti, zvlasté u drazdivého tracniku

slibné, jsou treba dalsi studie k definici kmenu s benefitem

ulcerdzni kolitis

indukce remise

limitovany efekt:
E. coli Nissle 1917
VSL#3

m. Crohn

indukce remise

neni doporucovdno

funkeni zécpa

zvysen( frekvence stolic

neni doporucovdno

LITERATURA

1.Qin J, Li R, Raes J, et al. Ahuman gut microbial gene ca-
talogueestablished by metagenomic sequencing. Nature
2010; 464(7285): 59-65.

2. Tremaroli V, Backhed F. Functional interactions between
the gut microbiota and host metabolism. Nature 2012; 489:
242-249.

3. Evans JM, Morris LS, Marchesi JR. The gut microbiome: the
role of a virval organ in the endocrinology of the host. J En-
docrinol 2013; 218: R37-47.

4. Stitaya S. The potential impact of gut microbiota on your
health: Current status and future challenges. Asian Pac J Aller-
gy Immunol 2016; 34(4): 249-264.

5. Castanys-Mufioz E, Martin MJ, Vazquez E. Building
a Beneficial Microbiome from Birth. Adv Nutr 2016; 7(2):
323-330.

6. Shilpa Khanna Arora, Pooja Dewan, Piyush Gupta. Microbiome:
Paediatricians' perspective. Indian J Med Res 2015; 142(5): 515-524.
7. de Weerth C, Fuentes S, Puylaert P, de Vos WM. Intestinal
microbiota of infants with colic: development and specific
signatures. Pediatrics 2013; 131(2): e550-558.

8. Fell IM. Neonatal inflammatory intestinal diseases: Necro-
tising enterocolitis and allergic colitis. Early Hum Dev 2005;
81(1): 117-122.

9. de la Cochetiere MF, Piloquet H, des Robert C, et al. Early
intestinal bacterial colonization and necrotizing enterocoli-
tis in premature infants: the stative role of Clostridium. Pedi-
atr Res 2004; 56: 366—-370.

10. Mai V, Young CM, Ukhanova M, et al. Fecal microbiota
in premature infants prior to necrotizing enterocolitis. PLoS
One 2011; 6(6): €20647.

PEDIATRIE PRO PRAXI / Pediatr. praxi. 2017; 18(4): 239-242 /

11. Jacobi SK, Stauffer SH, et al. Acute necrotizing enteroko-
litis of preterm piglets is characterized by dysbiosis of ileal
mucosa-associated bacteria. Gut Microbes 2011; 2: 234-243.
12. Azad MB, Kozyrskyj AL. Perinatal programming of as-
thma: the role of gut microbiota. Clin Dev Immunol 2012;
2012:932072.

13. Bisgaard H, Hermansen MN, Buchvald F, et al. Childhood
asthma after bacterial colonization of the airway in neona-
tes. N Engl J Med 2007; 357: 1487-1495.

14. Hilty M, Burke C, Pedro H, et al. Disordered microbial com-
munities in asthmatic airways. PLoS One 2010; 5(1): e8578.
15. Abreu NA, Nagalingam NA, Song Y, et al. Sinus microbio-
me diversity depletion and Corynebacterium tuberculoste-
aricum enrichment mediates rhinosinusitis. Sci Trans| Med
2012; 12(4): 151ra124.

www.pediatriepropraxi.cz



DIFERENCIALNI DIAGNOSTIKA DUSNOSTI U DETI Z POHLEDU OTORINOLARYNGOLOGA

16. Kong HH, Oh J, Deming C, et al. Temporal shifts in the skin
microbiome associated with disease flares and treatment in chil-
dren with atopic dermatitis. Genome Res 2012; 22(5): 850-859.
17. Dekio |, Sakamoto M, Hayashi H, et al. Characterization of
skin microbiota in patients with atopic dermatitis and in nor-
mal subjects using 165 rRNA gene-based comprehensive ana-
lysis. J Med Microbiol 2007; 56(Pt12): 1675-1683.

18.Gao Z, Tseng CH, Strober BE, et al. Substantial alterations
of the cutaneous bacterial biota in psoriatic lesions. PLoS
One 2008; 3(7): e2719.

19. Luo AH, Yang DQ, Xin BC, et al. Microbial profiles in sali-
va from children with and without caries in mixed dentition.
Oral Dis 2012; 18(6): 595-601.

20. Hajishengallis G, Liang S, Payne MA, et al. Low-abundan-
ce biofilm species orchestrates microbiota and complement.
Cell Host Microbe 2011; 10(5): 497-506.

21.Candela M, Rampelli S, Turroni S, et al. Unbalance of intes-
tinal microbiota in atopic children. BMC Microbiol 2012; 12: 95.
22.Turnbaugh PJ, Gordon JI. The core gut microbiome, ener-
gy balance and obesity. J Physiol 2009; 587(Pt17): 4153-4158.

23. Turnbaugh PJ, Hamady M, Yatsunenko T, et al. A core gut
microbiome in obese and lean twins. Nature 2009; 457(7228):
480-484.

24. Turnbaugh PJ, Ley RE, Mahowald MA, et al. An obesity-
-associated gut microbiome with increased capacity for ener-
gy harvest. Nature 2006; 444(7122): 1027-1025.

25. Riva A, Borgo F, Lassandro C, et al. Pediatric obesity
is associated with an altered gut microbiota and discor-
dant shifts in Firmicutes populations. Environ Microbiol.
2017;19: 95-105.

26. Giongo A, Gano KA, Crabb DB, et al. Toward defining
the autoimmune microbiome for type 1 diabetes. ISME J
20171; 5(1): 82-91.

27.Paun A, Yau C, Danska JS. Immune recognition and respon-
se to the intestinal microbiome in type 1 diabetes. J Autoim-
mun. 2016; 71: 10-18.

28. Louis P. Does the human gut microbiota contribute to
the etiology of autism spectrum disorders? Dig Dis Sci 2012;
57(8): 1987-1989.

29. Kraneveld AD, Szklany K, de Theije CG, et al. Gut-to-Brain

Axis in Autism Spectrum Disorders: Central Role for the Micro-
biome. Int Rev Neurobiol. 2016; 131: 263-287.

30. Knoll RL, Forslund K, Kultima JR, et al. Gut microbiota di-
ffers between children with Inflammatory Bowel Disease
and healthy siblings in taxonomic and functional composi-
tion: a metagenomic analysis. Am J Physiol Gastrointest Li-
ver Physiol. 2017; 312: G327-G339.

31. Putignani L, Del Chierico F, Vernocchi P, et al; Dysbiotrack
Study Group. Gut Microbiota Dysbiosis as Risk and Premor-
bid Factors of IBD and IBS Along the Childhood-Adulthood
Transition. Inflamm Bowel Dis. 2016; 22(2): 487-504.

32. Arvonen M, Berntson L, Pokka T, et al. Gut microbiota-
-host interactions and juvenile idiopathic arthritis. Pediatr
Rheumatol Online J. 2016 22; 14: 44.

33. Kolacek S, et al. Commercial Probiotic Products: A Call
for Improved Quiality Control. A Position Paper by the ESP-
GHAN Working Group for Probiotics and Prebiotics. JPGN
2017; 65: 117-124.

34. Szajewska H. What are the indications for using probio-
ticsbin children? Arch Dis Child 2016; 101: 398-403.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Danska JS%5BAuthor%5D&cauthor=true&cauthor_uid=26908163
https://www.ncbi.nlm.nih.gov/pubmed/26908163
https://www.ncbi.nlm.nih.gov/pubmed/26908163
https://www.ncbi.nlm.nih.gov/pubmed/27793223
https://www.ncbi.nlm.nih.gov/pubmed/27793223
https://www.ncbi.nlm.nih.gov/pubmed/27793223
https://www.ncbi.nlm.nih.gov/pubmed/28039159
https://www.ncbi.nlm.nih.gov/pubmed/28039159
https://www.ncbi.nlm.nih.gov/pubmed/28039159
https://www.ncbi.nlm.nih.gov/pubmed/28039159
https://www.ncbi.nlm.nih.gov/pubmed/26588090
https://www.ncbi.nlm.nih.gov/pubmed/26588090
https://www.ncbi.nlm.nih.gov/pubmed/26588090
https://www.ncbi.nlm.nih.gov/pubmed/27448997
https://www.ncbi.nlm.nih.gov/pubmed/27448997



