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Symbionti

Hmyz

MsSice kyjatka hrachova a
Buchnera aphidicola

Moucha Tse Tse a
Wigglesworthia glossinidia

Mravenec pensylvansky a
Blochmania
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i Jak by vypadal svét bez mikrob
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Strevni mikrobiom a funkce

Ochranna funkce streva

Vyvoj imunitniho systému

Metabolismus cizorodych latek
(napfr. 1é€iv)

Syntéza esencialnich aminokyselin,

vitaminu (K a B)

Syntéza enzymu, diky nimz muze lid
ské télo travit latky, které by jinak ne
dokazalo rozlozit (napf. rostlinné po
lysacharidy)

Produkce protizanétlivych latek
— boj s jinymi ,,Skodlivymi mikroby*

Vliv na vyvoj mozku

Metabolic
functions
* Production of vitamins
¢ Amino acid biosynthesis
¢ Bile acid bio-transformation
¢ Fermentation of non-digestible
substrates and mucus
==% ¢ Production of SCFAs
1
r=%® & Salts and water
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absorption
\ gl > ¢ Energy
\| #Antimicrobial source
secretion ¢ Sites and i/ :
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v e ¢ Epithelial cell
v " ¢+ Immune system growth and
¢ Colonization | 1development differentiation
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;* ¢ Lymphatic system

¢ Innate and \ ¢ enlargement ¢ Intestinal villi and
adaptive immunity \ crypts development

1
activation * ¢B-and T-cell
development *Villi
! microvascularization
) 7 : \
L-» ¢Inflammato \
Aol ¢ Barrier

fgwﬁ:fﬂ fortification ~ %_  #Tight junctional
regulation X ‘7 permeability
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b ¢ Mucus layer

properties

PRAKASH, Satya, Gut microbiota: next frontier in understanding human health and development of biotherapeutics.

Biologics: Targets and Therapy, ISSN 1177-5475




» Mikrobiom je soubor vSech mikroorganismu a
jejich genu
(bakterie, houby, prvoci)

Co je to mikrobiom?

 V lidském téle je vice bakterialnich bunek nez
lidskych
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Paradigm shifts Method Innovations  Important Discoveries 17th century

1670 Microscopy 1670 discovery of microorganisms (Anthony van Leuwenhook “Father of Microbiology”)
1729 classification of plants and fungi (Pier Antonio Micheli)

= = 1796 first vaccination (Edward Jenner)
1837 yeastin alcoholic fermentation (Charles C. de la Tour, Friedrich T. Kiitzung and Theodor Schwann)

1857 cultivation based approaches ||| 1857-1855 Pasterisation, fermentation, vaccine againstrabies (Louis Pasteur)
1875 foundation for bacteriological taxonomy (Ferdinand Cohn)

1888-begin of microbial ecology by Sergei Winogradsky (nitrification, nitrogen-fixation, soil microbiology,
1911 fluorescence microscopy ||| cycle-of-life)
1911 mass spectrometry ||| 1892 tobacco-mosaik-virus extraction from leafs (Dmitril. Ivanovskiand Martinus Beijerinck)
1922 chemolithotrophy (Sergei Winogradsky)
1904 the rhizosphere concept (Lorenz Hiltner)

single-acting, unsocial organisms causing diseases 1884 RobertKochs’ postulates
@ 1928 transformation of the genetic information to their offsprings (Frederick Griffith)
1931-38 electron & scanning- ||| 1928 discovery of antibiotics (Alexander Fleming)

transmission microscopy ||| 1944 DNA as carrier of genetic information (Oswald Avery, Colin MacLeod, Maclyn McCarty)

strongly interacting microbes that built up stable network structures & 1946 ‘sexual reproduction’ of bacteria (Joshua Lederbergand Edward Tatum)

interact with host/environmentin a variety of ways 1953 3D-double-helixstructure (James Watson and Francis Crick )
1969 in situ Hybridization
1970s HPLC ||| 1970 central dogma of molecular biology (Francis Crick)
1975 DNA array/colony hybridization
1977 Sanger sequencing ||| 1977 discovery of Archaea (Carl Woese and George E. Fox) and first full genome sequence of a virus
and molecular fingerprinting (]| 1982 discovery of prions (Stanley B. Prusiner)

1983 PCR technique
1088 fliioFescencedn situ-hybridiza(:ion 1991 theory of the holobiont (Eugene Rosenbergand llana Zilber-Rosenberg)

1993 discovery of the complex structures of biofilms (Hans-Curt Flemming)
1993 quantitative real-time PCR || 1995 first Genome of Haemophilus influenzae (John C. Venter and colleagues)
1995 full-cyle rRNA approach

2005 next-generationsequencing (]| 2005 HMP: Human Microbiome Project

advancesin microbiome research leadingto the One Health concept that 2008/9 third-generation sequencing ||| 2008 TerraGenome: Reference Soil Metagenome Project

implies interconnection of all areas of life through their respective
microbiota 2010 EarthMicrobiome Project

21th century









a 165 rRNA gene PCR
) S PCR amplification

‘ 165 rRNA sequencing

Jak strevni mikrobiom
zkoum é me? 1,4_» et

Phylogeny

koo

In vitro modely

Kdo tam je?

Pokusy na zviratech oy e
y Co délaji?

Kdo déla co?

Populaéni a klinické Jak to délaji?

studie

Jaky to ma vliv na nase zdravi?




Vyzkum na bezmikrobnich zviratech

Gnotobiologicke
laboratore

Bezmikrobni
organismy nebo
organismy osidlené
znamymi bakteriemi




Vyzkum na bezmikrobnich zviratech

A family of bacteria
called
Christensenellaceae
(red) is more prevalent
in lean twins

@

Transplant microbiome
from gut of each twin
into germ-free mice
Transplant microbiome
from gut of obese twin
into germ-free mice

BUT add Microbiome of lean
Christensenellaceae twin causes mouse

Microbiome of obese
to become lean

twin causes mouse to

‘ =“ become obese

Microbiome of obese twin
with Christensenallaceae
causes the mouse to
become lean
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https://www.taconic.com/taconic-insights/microbiome-and-germ-free/microbiome-wellness-disease.htmi



Germ - free (GF) animals
bezmikrobni zvifata

« zmensena vnitrni plocha streva

 poruchy metabolismu zlu€ovych kyselin a , - 4
cholesterolu fl = |

* poruchy sliznié¢ni imunity - | 7 |

* snizena produkce IgA

« zvySena incidence potravnich alergii

* snizeny srdecCni vykon

* hypotonicka a hyporeaktivni strevni svalovinc

« zvySena aktivita stress-response osy
hypothalamus — hypofyza — adrenocortex

* snizena citlivost k bolesti vyvolané zanétem

GF zvirata: GIT zustava nevyvinuty, na Urovni novorozence



Kde se vzal nas mikrobiom?

® OO @

Prenatalni obdobi? ———— >
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Co ovliviiuje strevni mikrobiom?
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Hygienicka hypotéza

« Vystaveni uritym mikroorganismim v détstvi
chrani ¢lovéka pfed rozvojem rdznych alergii

Mikrobiom a cCisté prostredi

* DezinfekCni prostfedky ni€i mikroorganismy

- Y. ; - Bakterie se stavaji vaci nim odolné — rezistentni
* ,Spinavé dité, zdrave dité” ??

.
- .

-



Bacteroidetes
Bacteroidaceae
Proteobacteria Porphyromonadaceae

100% Tannoro¥a




65-80 let

Vyvoj
mikrobiomu

Pevna
strava

_ . Antibioticka | Pedwziva
Kojenecka |é&ba
vyziva
.- Firmicutes
¥ Bacteroidetes
B Actinobacteria
I Proteobacteria
Ostatni
Obdobi: Prenatalni Batoleci Dospivani Dospélost Stari

The function of our microbiota: who is out there and what do they do? 2012, Front Cell Infect Microbiol
Noora Ottman?, Hauke Smidt?, Willem M. de Vos'? and Clara Belzer'*



http://www.frontiersin.org/Community/WhosWhoActivity.aspx?sname=NooraOttman&UID=57867
http://www.frontiersin.org/Community/WhosWhoActivity.aspx?sname=HaukeSmidt&UID=50920
http://community.frontiersin.org/people/WillemDe_Vos/63370
http://www.frontiersin.org/Community/WhosWhoActivity.aspx?sname=ClaraBelzer&UID=40833

Populacni studie

Mezipopulacni studie stfrevniho mikrobiomu zkoumaiji napfiklad vliv hostitelské etnicity nebo zivotniho stylu
na strukturu mikrobiomu

B0 "W 80 "W 40w

City, middle class.




4" Mikrobiom
streva odrazem
nasi stravy
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SMALL INTESTINE
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2001 FAO definovalo probiotika jako “live microorganisms which, when administered in
adequate amounts, confer a health benefit on the host”.

2013 the World Gastroenterology Organization published its global guidelines on probiotics and

prebiotics, and confirmed that the efficacy of probiotics are strain-specific and dose-specific,
dispelling the myth held by many that any yogurt can be considered a probiotic.

OK, WHO WANTS

— TO ColLoNIiZE
MY INTESTINESY!

Tl ‘




Isolation Sources

Identification

Characterisation

Clinical trials

Fontana L, Bermudez-Brito M, Plaza-Diaz J, Mufioz-
Quezada S, Gil A. Sources, isolation, characterisation and
evaluation of probiotics. Br J Nutr. 2013 Jan;109 Suppl
2:535-50. doi: 10.1017/50007114512004011. Erratum in:
BrJ Nutr. 2014 Feb;111(4):760. PMID: 23360880.



V prvni fazi je nutno kmen identifikovat a charakterizovat pomoci fenotypovych a molekularné genetickych
metod na uroven rodu druhu a kmene. Kmen je nasledné deponovan (bezpecné ulozen) v mezinarodni sbirce
mikroorganizmd.

V dalSi fazi se testuji funkéni charakteristiky pomoci in vitro testl (rezistence na kyseliny a zZlu¢, adherence na
stfevni bunky, produkce specifickych metabolitl) a prostfednictvim testl na zviratech.

Dulezité je prokazat bezpecnost kultury, opét pomoci in vitro testl, pokusem na zvifatech a nakonec i aplikaci
lidskym dobrovolnikim. Musi byt vylou€eny faktory patogenity, pfedevsim tvorba enterotoxinu a
enteroinvazivita. V ramci lidskych studii jsou vyzadovany dvoijité zaslepené, randomizované, placebem
kontrolované pokusy, které by mély byt minimalné dvakrat opakovany.

Teprve potom nasleduje vyroba probiotické potraviny, kdy se zohledfuji technologické vlastnosti (pfezivani po
kryokonzervaci a lyofilizaci), urCuji se podminky skladovani a koncentrace zivych bunék v potraviné
(potravnim doplriku). V pfipadé fermentovanych miéénych probiotickych vyrobkl se za ucinny povazuje obsah
alespon 106 Zivotaschopnych bunék v gramu vyrobku. OvS§em nékteré prazkumy vyrobkd ukazuiji, ze
skute€¢né obsahy byly mnohem nizSi (nékdy dokonce jen 102 a méné), proto ucinnost téchto probiotik je
problematicka. Nutno dodat, Ze u vyrobcl probiotik je Casto kladen duraz na technologické vlastnosti a
fyziologickeé ucinky, tedy mozné in vivo ucinky, jsou opomijeny. S probiotiky se dnes nejvice setkavame v
mlécnych kysanych vyrobcich (napf. Activia, Danone) nebo ve formé potravnich doplnku (napf. Probio-fix, S
& D Pharma) a Casto jsou tak pridavany do umélych kojeneckych vyziv (napf. Hero, Nutricia).



o Probiotické kultury travici trakt hostitele v drtivé vétsiné pripadi nekolonizuji trvale

o Mechanismy pusobeni se lisSi kmen od kmene

e Mezi zakladni urovné plasobeni patfi:
o Soupereni o vazebné misto
o Soupereni o nezbytné latky
o  Produkce antimikrobialnich substanci
o  Stimulace produkce mucinu
o Stabilizace stfevni bariéry
o Podpora priichodu stfevem

o Podpora metabolismu MK

Rare
Strain-specific effects
« Neurological effects
« Immunological effects
« Endocrinological effects
= Production of specific bioactives

Frequent
Species-level effects
« Vitamin synthesis = Bile salt metabolism
» Direct antagonism « Enzymatic activity

» Gut barrier reinforcement s Neutralization of carcinogens

Widespread
Among studied probiotics

« Colonization resistance = Normalization of perturbed microbiota
= Acid and SCFA production » Increased turnover of enterocytes
« Regulation of intestinal transit « Competitive exclusion of pathogens

Hill, 2014

UcCinky probiotik



1. Competition for nutrients

and prebiotics % } 4. Direct antagonism
ey e %%, =§%
L)
“ é ﬁ)‘\OH Vitamins (-A-)
2. Bioconversions 3. Production of
growth substrates
8. Immune
stimulation
7. Reduction of inflammation
5. Competitive v }‘ Y
6. Barrier l

exclusion ) _
x Neutrophil recruitment
function
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Enhanced innate immunity

A _Blood &/ ™ IL-10

(Costum Probiotics)



Patogeny a antibiotika

Antibiotika a rezistence

N

Thanks fo PENICILLIN

...He Will Come Home !

Antibiotika Cilena terapie




Rozdil?

Amazonsky prales

Plantaz palmy olejné
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Diverzita!

Amazonsky prales

Vysoka diverzita

Plantaz palmy olejné
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Redukce diverzity: antibiotika mohou vyznamné snizit diverzitu strevniho mikrobiomu, coz znamena snizeni
poctu rlznych typu bakterii ve stfevech.

Zmeéna slozeni mikrobiomu: muze dojit ke zméné pomeéru ruznych bakterialnich skupin ve stfevnim
mikrobiomu. Nékteré bakterie jsou na antibiotika vice rezistentni a mohou se stat dominantni, zatimco jinég,
citlivéjsi druhy mohou byt potlaeny nebo uplne zniCeny.

Vyvoj rezistence: opakované nebo nevhodné pouzivani antibiotik muze pfispivat k rozvoji rezistentnich
kmenu bakterii, coz je globalni zdravotni problém. Tyto rezistentni bakterie mohou prezit i v pfitomnosti
antibiotik, coz muze ztézovat |Iécbu budoucich infekci.

Dysbidza: antibioticka terapie muze vést k dysbidze, coz je nerovnovaha v mikrobiomu. Dysbiéza muze
zpusobit razné zdravotni problémy, jako jsou travici potize, zanétliva onemocnéni stfev a dokonce i naruseni
imunitniho systému.

Docasna nebo trvala zmeéna: efekty antibiotik na mikrobiom mohou byt doCasné nebo trvalé, v zavislosti na
typu antibiotika, davkovani, délce 1éCby a individualnich faktorech, jako je vék, strava a pfedchozi stav
mikrobiomu.
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Escherichia coli (E. coli): Nékteré kmeny E. coli mohou zpusobovat infekce mocCovych cest, prijmy a jiné problémy.
PfestoZe je potfeba kontrolovat patogenni kmeny, E. coli jako takova je také dulezitou soucasti normalniho
stfevniho mikrobiomu a pomaha napfiklad pfi produkci vitaminu K.

Staphylococcus aureus: Tato bézna kuzni bakterie muze zpUsobovat fadu infekci, od mirnych az po Zivot
ohrozujici. Zaroven je vSak S. aureus pfirozenou soucasti mikrofléry kuze u mnoha lidi, a jeji eradikace muze vést
k nerovnovaze a nadvladé jinych, potencialné patogennich mikroorganisma.

Streptococcus pneumoniae: Tento bakterialni kmen je béznou pfi€inou pneumonie, meningitidy a sinusitidy. Je
také prirozenou soucasti respiracniho mikrobiomu u mnoha lidi. Eradikace nebo nadmérna kontrola S.
pneumoniae muze vést k naruSeni mikrobialni rovnovahy v dychacich cestach.
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Helicobacter pylori

H. pylori je jedna z mala bakterii, ktera
dokaze prezit v extrémné kyselém
prostredi lidského zaludku.

H. pylori je znama tim, Ze zpusobuje
vétSinu zZaludecCnich a dvanactnikovych
viedu.

Infekce H. pylori je také spojena s vySSim
rizikem vzniku zaludecCniho karcinomu a
MALT lymfomu. To ukazuje, jak muze
dlouhodoba infekce bakterialnim
patogenem veést ke zvySenému riziku
rakoviny.

Neékteré studie naznacuiji, ze absence H. Pylori
muze byt spojena s vysSim rizikem vzniku
gastroezofagealni refluxni nemoci (GERD),
spojitost s astma a alergie, s obezitou a
metabolickym syndromem nebo zanétlivym
onemocneni strev.



Nekrotizujici kolitida

akutni onemocnéni charakterizované
hemoragicko-nekrotizujicim, ulcerujicim
zanétem streva

nejCasteji postihuje nedonosené
novorozence

pritomnost bakterii (spolu s dalSimi
rizikovymi faktory) je pravdépodobné
nutna k jejimu rozvoiji (c dicie, c. butyricum, ¢

perfringens, ddle Klebsiella spp., nepatogennni Escherichia coli, enterotoxicka E. coli,
Salmonella spp., Pseudomonas aeruginosa, Rotavirus)

2

g (LTRTRTATOTOIN < -

Mortalita 10-30%

bakterie - z nevstfebanych Zivin tvofi plyn a mastné kyseliny s kratkym fetézcem,
toxicke posobenie; zanét a poskozeni sliznice; produkcia endotoxinov, zvySena
propustnost sliznice; u nedonosenych novorozencl je nedostate¢né vyvinuta
stfevni motilita a schopnost traveni



Mikrobiom a

S wve

vyziva

Pro dosazeni trvalych zmén v mikrobiomu je obvykle potfeba
dlouhodoba zména stravovacich navykul. Kratkodobé dietni
experimenty mohou zpusobit doCasné zmény, ale stfevni mikrobiom
ma tendenci se vratit k svému puvodnimu stavu po navratu k bézné
strave.

Stfevni mikrobiom muze reagovat na zmény stravy pomérné rychle,
Casto béhem nékolika dnd. Studie ukazaly, Zze vyznamné zmény v
makronutrientech (jako je pfechod od vysokotucné k nizkotucné
straveé nebo naopak) mohou vést k rychlym zménam v druzich a
pomeérech bakterii ve stfevnim traktu.



Elderly individuals

Adulthood

Infancy

o
i

24h

SIUBPUNGE 2/ 1E]3Y

Reduced

food diversity

Healthy diet |

AN

High-protein
diet

Healthy diet

foods

Breast Weaning Solid

feeding

‘ = g-diversity = [-diversity [ Bacteroidetes | Firmicutes [ Proteobacteria [] Actinobacteria == Major shifts in microbiota



Mikrobiom streva a onemocneni

Zmény v kompozici mikrobiomu mohou veést k
onemocnéni nejen v détstvi, ale i v dospélosti




Diverzita!

Vysoka diverzita

Charakteristicka pro déti na pocatecni
kojenecke vyzive

Charakteristicka pro déti na matefském

V prvnich mésicich :
mléce

zivota ditéte je nizsi
diverzita dulezita —
pouze par bakterii
pomaha v imunitnim
tréninku
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Abundance

diversity

Shannon

Phylum
[0 Actinobacteria M Bacteroidetes 0 Firmicutes M Proteobacteria

Verrucomicrobia W Other* Mother®*

| Bifidobacterium W Escherichia W Blautia B Catenibacterium B Faecalibacterium B Christensenellaceae R-7
M Bacteroides W Lachnodlostridium Veillonella B Lachnospiraceae W Roseburia B Anaerostipes

[ Streptococcus B Lachnospira M Staphylococcus B Enterococcus Alistipes B Ruminococcus 1

M Klebsiella "l Enterobacter Lactobacillus B Leuconostoc B Akkermansia B Lachnospiraceae UCG004

6
4
2
0

FYOL STUDY
MUNI|RECETOX



Ziviny v materském

mléce

Grams per litre in human milk

HMOs
= 5-15grams /L
- = 1-2% of human

= 7% of h il
mW()u:a..f ik

Lactose Lipids HMOs Protein
Zivkovic AM et al., PNAS, 2011

Lactose
= 70 grams/L

MUNI|RECETOX



Oligosacharidy (HMO)

® V prubéhu laktace se méni celkové mnozstvi HMO a jeho slozeni

« Kolostrum obsahuje 20-25 g/l HMO a béhem zrani mléka klesa koncentrace na 5-15 g/l

® Tvorba je fizena geneticky

® RUzna exprese genu vede k odliSnym profilm slozeni HMO



Sekrecni status

Glucose (Glc)
Galactose (Gal) .

N-acetylglucosamine (GIcNAC)
Fucose (Fuc)
Sialic acid (Siq)

Fucosylated Non-fucosylated Sialylated
(neutral) (neutral) (acidic)

35-50% of HMOs 42-55% of HMOs 12-14% of HMOs

_ Examp|e = Example =
Example = .
) ) lacto-N-neotetraose, 3’ sialyllactose (3’SL)
Sciegcefetfsc::osyllactose (2'FL) (LNnT) 6’sialyllactose (6'SL)

10. Smilowitz J.T. et al, Annual Review of Nutrition, 2014



Sekrecni status

McGulre M K. What’'s normal? Oligosaccharide concentrations and profiles in
milkproduced by healthy women vary geographically Am J Clin Nutr2017

« Gen pro enzym fukosyltransferazu 2 (FUT2) modifikuje strukturu HMO

* V Evropé se tento gen vyskytuje asi u 80% Zen a u zbylych
2 fukosyllaktéza se prakticky nevyskytuje

MUNI|RECETOX



Secretor, Lewis-positive (Se+Le+) Nonsecretor, Lewis-positive (Se-Le+)

Lewis ab*
e
Al R 01-4 R Lewis a*b
FUT2 FUT3 R a4 R
- @ny—— B1-3 L
B1-3
al- 01-2 B1-3 B1-3
=
R=lactose, LNT  R=lactose, LNFP I R=lactose, LNDFH I R=tactose, LT R=lactose, LNFP 1T

gisd p1-4 B4 pus d:‘. FUT3 61;" M
Lactose Lactose Lactose
0OJO-OKUNOLA A. The
B Secretor, Lewis-negative (Se+Le-) . Nonsecretor, Lewis-negative (Se-Le-) Determinants of the Human Milk
tewis Metabolome and Its Role in Infant
J _rurz %-/ O’s!: Health. Metabolites [online]. 2020
R=lactose, LNT Fiminch R R=lactose, LNT
B1-4 Bl-4 GBH.
@—. FUT2 %’ >< LA cbase M %
Lactose

.

ide key:

I; Glucose O Galactose [l N-acetylglucosamine A Fucose

Sekrecni status

Azad, M. B. Human Milk
Oligosaccharide
Concentrations Are Associated
with Multiple Fixed and
Modifiable Maternal
Characteristics, Environmental
Factors, and Feeding
Practices. The Journal of
Nutrition. (2018)

| N

jil r.;rl‘“u}

Wl "“‘L‘m’" | i | : MUNI|RECETOX

(n = 120)




HMO a zdravi ditete

Vyvoj mozku

Probioticky efekt
Podpora rustu Bifidobakterii m

Dozravani streva

Maji schopnost ménit propustnost
stfevni bariéry

Mikrobiom a
Onemocnéni

Antiadhezivni efekt

Mohou pusobit jako faleSné receptory
pro patogenni bakterie

Protizanétlivy efekt

Imuno-modulaéni efekt

Vliv na imunitu skrze T-lymfocyty

MUNI|RECETOX



Oligosacharidy (HMO)

HMO jsou produkovany uz béhem 1. trimestru

Podle vyzkumu pfitomny:
eV Krvi
 Modi
* Plodové vodé

Duavod produkce HMO béhem téhotenstvi???
Jak presné jsou HMO produkovany???
Muazou HMO béhem téhotenstvi ovlivnit vyvoj mikrobiomu???



Dusevni onemocnéni

Deprese, uzkosti, schizofrenie

Onemocnéni streva

Zanétliva onemocnéni strev,
potravinové alergie, rakovina tlustého

stfeva

Mikrobiom a
Onemocnéni

Onemocnéni kuize

Ekzémy, akné, psoriaza

Metabolicka onemocnéni

Obezita, cukrovka

MUNI|RECETOX



Human Microbiome Project

Turnbaugh PJ et al.. The human microbiome project. Nature. 2007 Oct
18;449(7164):804-10. doi: 10.1038/nature06244.



Kozni mikrobiom

MICROBIOME MAP

The human skin is rich with bacteria. The population and ratios vary by region, and depend on the
whether the skin site is oily, moist or dry.
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Microbiome: The surface brigade
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Our skin is home to thousands of species of bacteria - and when these microscopic
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Fig. 3. Skin cross-talk with other organ systems is mediated by the microbiota.



Tooth

* Streptococcus
* Cemella

* Actinomyces
* Prevotella

* Neisseria

* Rothia

* Dental caries
* Tooth abscess

Stomach

» Helicobacter pylori
* Lactobacillus

* Streptococcus

* Prevotella

* Enterococcus

Periodontium

* B gingivalis

* Streptococcus
* Gemella

* Prevotella

* Neisseria

* Rothia

* Gingivitis
* Periodontitis

* Castro-oesophageal
reflux disease

* Use of proton
pump inhibitors
and H2 blockers

» Gastroparesis

A

Oesophagus

Oral cavity

* Streptococcus
* Haemophilus
* Neisseria

* Prevotella

* Veillonella

* Oesophageal
dysmotility

* Achalasia

* Zenker
diverticulum

Lung clearance

mechanisms

* Cough

* Mucociliary
transport

* Innate immunity

Plicnit mikrobiom

Nasal cavity

* Staphylococcus
» Streptococcus
* Moraxella

oesophageal
reflux and

microaspiration

Lung

* Prevotella
* Streptococcus
* Veillonella

* Impaired
clearance
mechanisms

* Priopionibacterium
* Corynebacterium

Oropharynx

* Prevotella

* Streptococcus
* Veillonella

* Rothia

* Leptotrichia

* Neisseria

* Bacteroides

*» Fusobacterium

* Oropharyngeal
dysphagia

* |rritants and pollut:
* Immunodeficiency
* Viral infections

* Anatomic abnorm.
* Cystic fibrosis
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* Ciliary dyskinesia

Microorganisms in each region
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=+ Potential sources of microorganisms
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communicating mucosae
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USTNi MIKROBIOM

e zubni kaz a periodontitida

* endokarditida, diabetes, predc¢asni porod/potrat

eZubni kaz — Streptococcus mutans

® Pfenos bakterii ze skupiny S. mutans se realizuje v Utlém détstvi,

nejCastéji blizkym kontaktem matky s ditétem

eZkvasovanim cukri vytvari organické kyseliny (octovou,
mravenci, propionovou, maselnou ¢i mlécnou), které snizuji pH v
dutiné Ustni z 6,5 az na hodnoty pod 5,5. To vede k demineralizaci

tvrdych zubnich tkani.
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Another biofilm
bacterium
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Vaginal microbiome

HEALTHY

T Lactic Acid
Antimicrobial peptides (AMPs)
Pathogens
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Villh-

® AMPs
L]

AN
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DYSBIOSIS
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pathogens
L ]
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pathogens
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TNF-alpha

Pre-Puberty

Thin vaginal epithelium
Thin layer of mucus
Low estrogen levels

Low glycogen = &
Low Lactobacillus spp.
High microbial diversity

High vaginal pH

Pre-Menopausal
(CST I, 11, 11l and V)

Post-Menopausal
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HRT Therapy |

|

Thin vaginal
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Thin layer of mucus
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vaginal epithelium
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Mikrobiom a komunikace s mozkem

* Entericka nervova
soustava je druhy

nejkomplikovang;jsi

organ, co se tyce
spleti nervovych
viaken.

90 % serotoninu je
produkovano v
nasich stfevech.
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The intestinal microbiota affect central levels of
brain-derived neurotropic factor and behavior in
mice
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Tipy pro zdravy strevni mikrobiom

( * Minimalizujme pouziti antibiotik a pokud \
jsou nutné uzivejte je dle doporuceni lékare

* Nenaduzivejme dezinfekéni prostredky v domacnosti

* \yrazte do pfirody
N\ _/

» Zaradte do svého jidelnicku vice zeleniny,

Antibiotika a ovoce, celozrnnych vyrobku a lusténin
dezinfekce

Prostredi

» Zaradte do jidelnicku fermentované potraviny

* SnaZte se omezit konzumaci vysoce primyslové
zpracovanych potravin ( sladkosti, slazené napoje, chipsy)

* Nezapominejte na pohyb, kvalitni spanek a dobrou
naladu!
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