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Microbiote et métabolisme: un lien de causalité nature

ARTICLES

An obesity-associated gut microbiome
with increased capacity for energy harvest
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Figure 3 | Biochemical analysis and microbiota transplantation
Gordon et al Nature 21 décembre 2006



Parmi les mécanismes impliqués: la translocation bactérienne




Translocation de métabolites bactériens

TMAO
Endotoxine
ADN bactérien/ bactéries




Trimethylamine-N-Oxide : un lien de causalité avec I'athérome

Gut flora metabolism of phosphatidylcholine
promotes cardiovascular disease
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Figure 6 | Gut-flora-dependent metabolism of dietary PC and atherosclerosis. Schematic summary illustrating newly discovered pathway for gut-flora-
mediated generation of pro-atherosclerotic metabolite from dietary PC.

Wang et al Nature. 2011 Apr 7;472(7341):57-63



Argument en faveur d’une origine bactérienne du TMAO chez 'lhomme

Effects of a Phosphatidylcholine Challenge and Administration of Antibiotics on Mean Levels of
Trimethylamine-N-Oxide (TMAO) and Its d9 Isotopologue (d9-TMAO).
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Concentration plasmatique de TMAO et risque cardiovasculaire

P<0.001 by log-rank test
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Endotoxinémie: un lien de causalité avec le diabete
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Un pont entre les habitudes alimentaires et les

pathologies cardio-métaboliques

Energy intake is associated with endotoxemia in apparently healthy
men'—*

Jacgues Amar, Rémy Burcelin, Jean Bernard Rutdavets, Painice D Cam, Josetie Fauvel, Marie Chrisiine Alessi,
Bemard Chamontin, and Jean Ferriéeres

TABLE 1
Kelations betwern emergy and fal inlokes and endotoaemin (linear regression of energy or fat on endolomemiz)
Total enerpgy’ Energy without alcahol” Tt T
£ SE " £ 3K P £ SE m £ SE »

Endotnain concentration

<R 1L 1] 0 0 ]

o309 L. G5 5.0 022 574 469 0.1 L2 11 0.71 oo 1.2 061

=39 VL 1322 627 0.0 1218 57.7 0.0 4.6 18 023 15 21 0.26
P For rend L3 — — 0.03 — — 025 — — 05 — —

¥ Adjusied for age, phiysical activity, BMI, and residuals from Enear regression of energy on prodein, carbobrydrale, fal, and aloohol.

? Linear regression of fat-adjusiad energy on endodoxemin.
* Adjusted for ape, physical activity, BMI, and residoals from lnear regression of energy on protgin, carbobydrate, and aloohol.

Am J Clin Nuir 2008:87:1219-23.
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Association of Endotoxemia With Carotid
Atherosclerosis and Cardiovascular Disease

Prospective Results from the Bruneck Study

Christian J. Wiedermann, MD,* Stefan Kiechl, MD,{ Stefan Dunzendorfer, MD,*

Atherosclerosis

Peter Schratzberger, MD,* Georg Egger, MD,f Friedrich Oberhollenzer, MD,# Johann Willeit, MD+

Innsbruck, Austria, and Bruneck, Italy

Figure 2. Binary-type association between endotoxin plasma level
and atherosclerosis risk. OR = odds ratio; AS = atherosclerosis.
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ADN bactérien/ bactéries

Intestinal mucosal adherence and translocation of commensal bacteria at the
early onset of type 2 diabetes: molecular mechanisms and probiotic treatment.
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Photographie du microbiote sanguin du sujet « sain »

BLOOD COMPONENTS

Comprehensive description of blood microbiome from healthy
donors assessed by 16S targeted metagenomic sequencing

Sandrine Paissé,"* Carine Valle,"* Florence Servant,’ Michael Courtney,” Rémy Burcelin,™*
Jacques Amar,”** and Benjamin Lelouvier'*

BLOOD MICROBIOME 165 METAGENOMIC SEQUENCING
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Profil ’ADN bactérien sanguin associé€ a la fibrose hépatique métabolique

Blood bacterial taxa assessed by 16S metagenomic sequencing in buffy
coats of control individuals or patients with liver fibrosis.
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In silico analyses of metagenomes from

ilil Microbiome

human atherosclerotic plaque samples
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Quelles applications en pathologie cardiovasculaire en 20177

1. modifier la flore par antibiothérapie




Sizk: 1010 30 e ] 550

Diversity, stability and resilience
of the human gut microbiota
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Les raisons de I’échec d’une stratégie antibiotique en pathologie cardiovasculaire
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Il ne s’agit pas d’éradiquer un pathogene mais de modifier I'équilibre d’'une flore?

Z Song, P Brassard, JM Brophy. A meta-analysis of antibiotic use
for the secondary prevention of cardiovascular diseases. Can ]

Cardiol 2008;24(5):391-395,



1. modifier la flore par antibiothérapie

3. modifier le passage intestinal des bactéries
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High-Fiber Diet, Gut Microbiota, and Hypertension
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Figure 2. High-fiber diet and acetate modulate blood pressure and heart and kidney weight in deoxycorticoste-
rone acetate (DOCA)—salt model.
Compared with controls, animals exposed to mineralocorticoid excess had a significant increase in (A) systolic blood pressure,
(B) diastolic blood pressure, and (C) mean arterial pressure. All were significantly reduced by a high-fiber diet or acetate comple-
mentation. D, Compared with controls, DOCA-salt mice had significantly larger cardiac weight index, which was reduced by a
high-fiber diet or acetate complementation. E, Kidney weight (relative to body weight) of DOCA-salt mice was also increased, and
acetate significantly reduced it. F, There was no difference in lung weight (adjusted by body weight) between groups. Values are
mean+SEM. *P<0.05, **P<0.01, **"*P<0.001 vs DOCA-<ontrol.



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Fresh Fruit Consumption and Major
Cardiovascular Disease in China

FRUIT CONSUMPTION AND CARDIOVASCULAR DISEASE IN CHINA

The NEW ENGLAND JOURNAL of MEDICINE
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Figure 1. Adjusted Mean Bo:iy-Mass Ind?x (BMI), Waist Circumference, Blood Pressure, and Blood Glucose According to Usual Fruit Consumption (portions/mo} Usual Fruit Consumption (portions/mo)
the Frequency of Fresh Fruit Consumption.
Mean values for BMI (Panel A) and waist circumference (Panel B) were adjusted for age (10 categories), area of China 3 ) i K ) i N i
(10 regions), educational level (4 categories), annual household income (4 categories), smoking status (4 categories, Figure 2. Adjusted Hazard Ratios for Major Cardiovascular Events According to the Level of Fresh Fruit Consumption.
with the category of “Never” subdivided into “Never” and “Occasional”), alcohol intake (4 categories, with the cate- Analyses were adjusted for educational level, income, alcohol intake, smoking status, physical activity, survey season,
gory of “Never” subdivided into “Never” and “Occasional”), physical activity (continuous variable), survey season and consumption of dairy products, meat, and preserved vegetables and were stratified according to age at risk, sex,
(4 categories), and consumption of meat (3 categories), dairy products (3 categories), and preserved vegetables and region. The black boxes represent hazard ratios, with the size inversely proportional to the variance of the loga-
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were adjusted for the listed variables plus BMI and waist circumference. Blood glucose values were missing for 7503 lines are point estimates for hazard ratios, and the numbers below the lines are numbers of events.
study participants. To convert the values for glucose to milligrams per deciliter, divide by 0.05551. Vertical lines indi-
cate 95% confidence intervals. P<0.001 for trend, for all comparisons.

Du et al N Engl J Med. 2016;374:1332-43.2016
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EFFECTS ON BLOOD PRESSURE OF REDUCED DIETARY SODIUM AND THE
DIETARY APPROACHES TO STOT HYPERTENSION (DASH) DIET

Frank M. Sacks, M.D., Laura P. Svetkey, M.D., WiLLiam M. VoLlmer, PH.D., Lawrence J. Aprel, M.D.,
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FOR THE DASH-S00IUM COLLABORATIVE RESEARCH GROUP
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Partlc:lpants in the two Mediterranean-diet groups received either extra-virgin olive oll
(approximately 1 liter per week) or 30 g of mixed nuts per day (15 g of walnuts, 7.5 g
of hazelnuts, and 7.5 g of almonds) at no cost, and those in the control group
received small nonfood gifts. No total calorie restriction was advised, nor was
physical activity promoted.

Etude conduite en pays méditerranéen (Espagne)

Groupe controle:

Régime Régime Régime
méditeranéen + meéditerraneen + meéditerranéen +
Conseil pour une Huile d’olive noisettes + Noix

diminution du extra vierge (1l + Amandes
contenu en par semaine) (30g/jour)
graisses

Estruch et al N Engl J Med. 2013 Apr 4;368(14):1279-90.
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Primary Prevention of Cardiovascular Disease
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A Primary End Point (acute myocardial infarction, stroke, or death from cardiovascular causes)
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Years
No. at Risk
Control diet 2450 2268 2020 1583 1268 Q46
Med diet, EVOO 2543 2486 2320 1987 1687 1310
Med diet, nuts 2454 2343 2093 1657 1389 1031




Subgroup

Sex

Male

Female
Age

<70yr

=70yr
Diabetes

No

Yes
Hypertension

No

Yes
Dyslipidemia

No

Combined Control
Mediterranean Diets Diet
no. of participants with primary end-point
event/total no. of participants

107/2178 64/987
72/2819 45/1463
86/3272 47/1504
93/1725 62/946
58/2572 40/1261

121/2425 69/1189
40/885 11/400

139/4112 98/2050
77/1377 36/687

102/3620 73/1763

Un bénéfice particulier pour les hypertendus et les dyslipidémiques

Hazard Ratio (95% Cl)

1

+

0.69 (0.51-0.94)
0.73 (0.50-1.07)

0.73 (0.52-1.05)
0.71 (0.51-0.98)

0.67 (0.45-1.01)
0.71 (0.53-0.96)

1.25 (0.64-2.45)
0.65 (0.50-0.84)

0.95 (0.64-1.42)
0.60 (0.44-0.80)

P Value for
Interaction

0.62

0.84

0.63

0.06

0.06




Conclusion et Synthese pour la pratique

» Au sein de nos tissus, des métabolites et de I’ADN
bactérien agissent sur le systeme cardio-métabolique.

» Un régime de type meéditerranéen riche en fibre :

O aun impact sur le pronostic cardiovasculaire, la pression artérielle
et le remodelage cardiaque

O Cet effet est expliqué au moins partiellement par une modification
du microbiote.

O 1l doit étre préconisé a nos patients a haut risque cardiovasculaire y
compris en prévention secondaire



