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......0Obésités : Maladie d’organes, Maladie des systemes....
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.........Des genes aux modifications de structures et de fonctions

Hypertrophie
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Macrophage (M) accumulation
Cancello, Tordjman, Diabetes 2010

Liu, Divoux Nature Medicine, 2009
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Fibrose
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........L’intestin est aussi proinflammatoire
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Relation avec les complications

[ Corpulence, liver disease and dyslipidemia ]

Monteiro-Sepulveda et al. Cell Metab 2015
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............. Des trajectoires différentes

i% Obésité /
A <\ érhannement

Mecanisme de « inflation » de masse grasse?

Pourquoi est-il si facile de prendre du poids et si difficile
d’en perdre ?

Pourqguoi certains patients developpent rapidement des
complications cardiométaboliques et d’autres pas

o
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Role du microbiote ?

1990s
1989 Gordon uses GF muce studses to
1983 Borody publishes evalvate effects of microbiota on
Cate-series suggesting bodywesght and metabolism ™
1958 First report of FMT afficocy in nof:;
1928 Eiseman cures four “.n nnt -
gan after
Sir Alaxander WWwII preudomembeanous for COI ™ 2005
Fleming discovers  German soldiers eat 1957 colitis patients with Ley associates differences in
peniciiin camals stooks against focal anemas ' gut microbral composition
dysentery in North Falwow treats with weight status in mice ™
Africa * \ patients
1917 \ with “fecal pils”
Isolation of £. co¥
Nessle (EcN) by o Yzwnbaaohoos proves cdesity
Messle (1674-1965) to be a ‘transmussible trait '

through FMT in mice ™

1910

Book on influencing
human health with gut
microbe supplation by

2011

Arurmnugam describes the
enterotypes of the human

Metchnikoff
(1845-1916) ' gut microbiame V'
1697 2012
Karisson shows estimate of

ghucose control can be
predicted by microbiota
analysis =

Book on curative
pawer of stool by

fautiini (1643-1712)

1681 2012

Vrseze shows FMT afficacy in
IMPeoving nsulin sensitivity
in male matabolic syndrome
patiants **

2013

Ridaurs shows FMT can
transfer human cbesity
phenotype to mice

17%c.,

First fecal transplantation
™ Acon !

n
(1533-1619) *

16'"c.
Applications of fecal products
for aystemic complaints by U
Shizebn (1518-1593)"

2015

Zeavi integrates mecrobeota
COMPOsition in computer model
for personalized nutrition '*

athc,
15t records of FMT use in
Traditional Chinese Medicine
by Ge Hong (283 - 343)*

2016

Lt shows ddferential microbicta
engraftment to be dependent on donor
and recipient microbiota charscterstics '™
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Microbiote et obésité: étude murine
Transfert de microbiote
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Transfert de microbiote d’homme a souris
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Role important de I'alimentation
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Relation avec I’inflammation bas-grade / Endotoxémie métabolique

Inflammation
Insulin sensitivity

Lipogenesis

4 Inflammation
Steatosis

v Insulin sensitivity

® A Inflammation
- & Macrophage infiltration

Blood
v

Pro
riammalary
cylokinea

_____________ » TolHike receptor 4

Sl g e ey __PCD14recapux
_________________ » Bacterial Fpopolysaccharides

Cani P.D. et al. Diabetes 2007, Cani P.D. et al. Diabetologia 2007,
Tsukumo et al. Diabetes 2007, Cani P.D. et al. Diabetes 2008, Kim et al. Circ. Res. 2007
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Microbiote et “pathologies”

Fibromyalgia IBD

Host Genetics N ; Phamlaceutlcals_
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Commensals - Pathoblonts

Bacteroldes thetajotaomicron A known patheblont, Clostridium
(pictured abcws) I one of the predominant difficife {pitured above] Dormally lives
commensal specles In the normal domant In the gut with no il effects.
human gut. 8. thetaiotaomicron and Antiblotics can kil off other bacterla
other Bacterokdes specles break dewn ] that usually contrel C. difficiie. The
Indigestible components of food and resulting evergrowth of the pathoblent

liberate sugars for use as energy.” \ may cause Inflammation and bleeding 1 1
\ of the lining of the colon. AtOPIC dlsease




CONCEPTS

Brain
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Permeabilité ? v
T Permeatiity of the Mal adle
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Adapted from Harris et al. J Obes 2012
Tremaroli et al. Nature 2012
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Réduction de la diversité: obésité et métabolisme
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Diversité et Microbiote

650,000 - b n= 96 n = 169
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Richesse microbienne effondrée dans l'obésité sévere !

MicroBaria
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Microbiote, Métabolites, cardio-vasculaire et produit
dérivés de l'alimentation

High-fat Diet Dietary intake of
phosphatidyicholine

7 Atherosclerosis
7 All cause mortality

\i‘Mace

N " Dietary intake

Metabolism

7 Endotoxemia

7 Intestinal permeability
7 Insulin resistance

7 Steatosis

7 Adipose tissue
Q\ﬂammation

7 Renal impairement
7 Renal lesions
7 All cause mortality

7 MACE 4
\ x ‘/ Gut microbiota
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Un candidat ? Akkermansia muciniphila

Bacteria

Verrucomicrobia

Verrucomicrobiae

Derrien et al. IJSEM

Verrucomicrobiales 2004
b

Verrucomicrobiaceae

Akkermansia

Fat mass gain (g)

Fasted glycemia (mg/dl)

Akkermansia muciniphila

Amélioration Métabolique ?

HF  HF-Akk
Everard et al. PNAS, 2013

Patrice Cani, Université de Louvain



e Akk. Muciniphila et Santé Métabolique

, BASELINE, obese group
v No diabetes (IN=2¢ _
v" No chronic conditions or Sex, N(%) F 19 (79) 22 (88)
treatments
v No recent weight loss M 5 (21) 3(12)
Age (y) 45 (12) 39 (12)
BMI (kg/m?) 33.0(0.9) 325(1.0)
Waist : Hip 0.96 (0.01) 0.92 (0.02)*
30 Adipocyte Diameter (um) 111.5(1.6) 104.8 (1.8)**
Alanine transaminase (IU/L) 38.2 (3.3) 31.5 (3.5)
20 Aspartate transaminase (IU/L) 395(3.7) 29.0(3.9)*
y-glutamyl transpeptidase (IU/L) 57.0(5.6) 35.3(6.0)**
10 Glucose (mM) 54 (0.1) 5.2 (0.1)
S Insulin (ulU/mL) 1.3(09) 89(0.9)
HOMA2-IR 1.5 (0.1) 1.2 (0.1)*
A. muciniphila abundance (N=49) LISSE Fidex =3.201.0) _~60{t.1)

ANCOVA adjusting for age and sex, adjusted mean (SE) shown. *p<0.05; **p<0.01

>
ICAN: Dao et al GUT 2015



.................... Est-ce toujours vrai ?

=

TO

. Akk LO, LGC (N =9)
. AKK HI, LGC (N = 9)

I Akk LO, HGC (N =11)
. Akk HI, HGC (N = 16)

*p<0.05, **p<0.01; Kruskal-Wallis,
Wilcoxon rank sum test, Bonferroni adjustment

Dao et al. Gut 2015
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Akkermansia muciniphila (Akk), et barriere intestinale

Barriere
intestinale

Hepatic steatosis

~4_ ) |Hepaticinflammation O“L
"\ & Insulin resistance
' A Inflammation

>
Human safety
checked
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1 Amuc_1100
oo Tight junction
T TIR2

Patrice Cani
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Micro-Obese
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Cotillard, Nature 2013

futur (résumé)

- Faible diversité/ Richesse

- - Différents groupes bactériens
g
J - Changements fonctionnels ?

Diagnostic/Predicteurs

‘E

Prediction ?
- Evolution
- Worsening / acute

tc treatment

Réponses aux
Médicaments ?

Traitements ?

- Nutrition fonctionnelle
Pre, probiotiques ou
combinaison

Bacterial modulation
Transfert de microbiote
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