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Maternal factors: Breast milk and/or
nutrition, BMI, formula feeding
weight gain during pregnancy,
microbiota composition

Placenta:
amniotic liquid

Cerdd T. et al. Human Gut Microbiota and Obesity During Development
(2017)



OSA MIKROBIOM-STREVO-MOZEK

SYSTEMIC
CIRCULATION: Autonomic Nervous System
Vagus nerve
Enteric Nervous System Neuromodulators HPA axis
Enteroendocrine cells SCFAs

Product of Mucosal Immunity

Neurotransmitters
Neuroactive Metabolites
Secondary bile acids
SCFAs
BCAAs
Microbial antigens

Low/high protein
Low/high carbohydrates
Low/high fat
Low/high calorie
Vegan

Roubalova et al. (2022) Eating disorders; Linking anorexia nervosa with the gut microbiota: a new narrative



BAKTERIE PRODUKUJICI NEUROAKTIVNI LATKY

Escherichia coli (K-12) Shishov et al. 2009
Hafnia alvei Ozogul 2004
Klebsiella pneumoniae Ozogul 2004
SEROTONIN Lactobacillus plantarum Ozogul 2004
Lactococcus lactis subsp.
Cremoris Ozogul 2004
Morganella morganii Ozogul 2004
Streptococcus thermophilus Ozogul 2004

Tsavkelova et al.
Bacillus cereus; mycoides; subtilis 2000
Tsavkelova et al.

Escherichia coli 2000
Escherichia coli (K-12) Shishov et al. 2009
Hafnia alvei Ozogul 2004
DOPAMIN Klebsiella pneumoniae Ozogul 2004
Morganella morganii Ozogul 2004
Tsavkelova et al.
Proteus vulgaris 2000
Tsavkelova et al.
Serratia marcescens 2000
Tsavkelova et al.
Staphylococcus aureus 2000
Tsavkelova et al.
Bacillus mycoides; subtilis 2000
NORADRENALIN Escherichia coli (K-12) Shishov et al. 2009
Tsavkelova et al.
Proteus vulgaris 2000
Tsavkelova et al.
Serratia marcescens 2000

Bakterie
Bifidobacterium adolescentis Barrett et al. 2012
Bifidobacterium angulatum Pokusaeva et al. 2017
Bifidobacterium dentium Barrett et al. 2012
Bifidobacterium infantis Barrett et al. 2012

GABA Lactobacillus brevis Barrett et al. 2012
Lactobacillus buchneri Cho et al. 2007

Komatsuzaki et al.

Lactobacillus paracasei 2005
Lactobacillus plantarum Siragusa et al. 2007
Lactobacillus reuteri Pokusaeva et al. 2017
Lactobacillus rhamnosus Siragusa et al. 2007
Lactobacillus delbrueckii subsp. bulgaricus Siragusa et al. 2007
Monascus purpureus Su et al. 2003
Streptococcus salivarius subsp.
thermophilus Yang et al. 2008
Citrobacter freuindii Kim et al. 2001
Enterobacter spp. Kim et al. 2001
Hafnia alvei Ozogul 2004
Klebsiella pneumoniae Ozogul 2004

HISTAMIN Lactobacillus plantarum Ozogul 2004
Lactobacillus hilgardii Landete et al. 2007
Latobacillus mali Landete et al. 2007
Lactococcus lactis subsp. cremoris Ozogul 2004
Lactococcus lactis subsp. lactis Ozogul 2004
Morganella morganii Ozogul 2004
Lactobacillus delbrueckii subsp. bulgaricus Siragusa et al. 2007
Monascus purpureus Su et al. 2003
Streptococcus salivarius subsp.
thermophilus Yang et al. 2008

ACETYLCHOLIN Lactobacillus plantarum Stanaszek et al. 1977



MENTALNI ANOREXIE — DIAGNOSTICKA KRITERIA = )

« Hmotnost udrzovana 15 % pod predpokladanou zdravou hranici (BMI) — 17,5
» Strach z obezity pretrvava i pfi vyrazné vyhublosti, porucha vnimani vlastniho téla.

» Rozsahlé endokrinni poruchy, somatické problémy a dusevni poruchy: deprese (42%) a
uzkost (68 %) a obsedantni ritudly (22 %)

 Pred pubertou - pubertalni projevy — zrani zpomalené i zastavené.
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MENTALN{ ANOREXIE — DIAGNOSTICKA KRITERIA .

Pocet pacienti v letech 2010-2020 dle diagndézy
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MENTALN[ ANOREXIE — DIAGNOSTICKA KRITERIA @‘
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SEKUNDARNI PROJEVY MENTALNI ANOREXIE

Kardiovaskularni systém CNS

* bradykardie * nutriéni encephalopatie
 hypotenze e poruchy paméti

e srdecCni arytmie
Imunitni systém
Endokrinni systém * snizena odpovéd
* vynechani menstruace

* ztrata sexualniho zajmu Psychiatrické komorbidity

* infertilita « obsedantné kompulzivni porucha
* deprese
Metabolismus * Uzkosti
* Spatna regulace télesné teploty
e poruchy spanku
* nedostatek horciku, sodiku, drasliku . Vlasy
« dehydratace Kuze e tenké Nehty
* sucha e zvySena lamavost

e vypadavaji



Abundance

STREVNI MIKROBIOM U PACIENTEK S MENTALNI ANOREXI|

- 59 pacientek — na zacatku Iécby,
7 predcasné ukoncilo terapii
« 67 zdravych kontrol
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Bakterialni profily tfi
studovanych skupin vykazovaly
srovnatelné zastoupeni
dominujicich bakterialnich trid.
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Prochazkova et al. (2021) Gut Microbes



MIKROBIALNI PRODUKTY - SCFA

* Produkce bakteriemi fermentujicimi vlakninu ve strevée
* Mohou primo i nepfimo ovlivhovat komunikaci mezi strevem a mozkem (gut-brain axis)

Prochazeji pres hematoencefalickou bariéru

,
, Zdroj energie pro dalsi télni bunk
acetat } J ENETEIE P Y

7

Zdroj energie pro strevni bunky
butyrat Podporuje bariérovou funkci stieva
Protinadorové ucinky

propionat ] Zdroj energie pro jaterni bunky pro
produkci glukozy

Kontrola 1vs.2 1vs. K 2vs. K
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HLADINY NEKTERYCH NEUROTRASMITERU

. AN1 VS. .

Kontrola AN1 AN2 AI:;;S C ANZC v
GABA (. 471"229) (0.9;;7’92_ 41) ( 1.012"5:_3 1 0.372 10.1 0.014*  -22.8* 0.190 -15.0
Tyramin (2_037"4; 45) ( 1.5?:. 66) ( 1_21"33 92) 0.480  -31.6 0.796 -0.6 0.385 -32.0
(0.222.;,‘?).2846) (o.zgﬁfwn (0.2242,?443) e 0.371 311 0.012% -44.8*
Dopamin . 02;%?2 67) (o.of%c,)g.‘og 6) . 02'7%"‘25 6) 0.596 0.5 0.025* -57.1* 0.084 -56.9
Kynurenin . 02'7(?60"‘103) o. 022?2%087) . 02'1(?60%095) 0.944 -0.9 0.997 -0.9 0.986 -1.9
>-HTP (0.002'(7),43.07) (o.ogi?‘:)a.os4) (0.02.8(?%1.065) 0.539 44 0.856 77 0.922 1.8

Koncentrace neurotransmiter( ve stolici mérena hmotnostni spektrometrii

* U pacientek s AN: snizeni koncentrace GABA, dopaminu a serotoninu



ZMENY MIKROBIOMU V PRUBEHU ONEMOCNEN(

Zdravé kontroly (30) Casna faze (30) — do 3 let trvani nemoci Chronicka MA (30) — nad 7 let trvani nemoci
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ZMENY MIKROBIOMU V PRUBEHU ONEMOCNEN(

Zdravé kontroly (30)

Casna faze (28) — do 3 let trvani nemoci

Chronicka MA (29) — nad 7 let trvani nemoci
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PERMANOVA

ctrl vs. A
ctrl vs. CH
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Bray-Curtis

df F p
2;83 2.594 0.0001

2;83 2.572 0.0001

2;83 1.383 0.0401
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F p
1.67  0.0009
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MIKROBIOM A REGULACE CHUTI K JIDLU
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PRENOS STREVNI MIKROBIOTY DO MYSI

Probe mechanism with
animal studies

e o Strevni mikrobiota

* AN pacientky v ¢asné fazi nemoci (méné nez 3 roky)
* AN pacientky chronické (vice nez 7 let)

e Zdravé kontroly

* Konzervy pro FMT

Mysi

 Konvencni

e QOvlivnéné Sirokospektrou kombinaci antibiotik

e Bezmikrobni

Germ-free, antibiotic treated,
conventional animals
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PRENOS STREVNI MIKROBIOTY DO MYSI
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MYSI MODEL MENTALNI ANOREXIE

Activity Based Anorexia model

...........
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» Samice kmene Balb/c, 4-6 tydnu staré
* Restrikce potravy na 75% denniho pfijmu/kontrolni

e Zvysena aktivita u mysi s restrikci
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MYSI MODEL MENTALNI ANOREXIE

Activity Based Anorexia model

» Samice kmene Balb/c, 4-6 tydnu staré
* Restrikce potravy na 75% denniho pfijmu/kontrolni

e Zvysena aktivita u mysi s restrikci




MYSI MODEL MENTALNI ANOREXIE

Zmeny ve slozeni mikrobiomu.

Detekce metabolit ve stolici a séru.

Exprese neuropeptidli regulujicich apetit v hypothalamu.
Detekce sérovych marker( ukazujici zvysenou permeabilitu
streva a mozkomisni bariéry.

Detekce prozanétlivych cytokint (FACS — slezina, uzliny;

ELISA - biopsie colon, sérum).
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