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There is only one!

One Planet — One Health

Fabian Wahl

Agroscope, Mikrobielle Systeme von Lebensmitteln
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@  Wieerndhren wir uns?

Lebensmittelpyramide: Empfehlung versus Realitat

—— Sweets, salty snacks & alcohol —
4 portions

Added animal fats Excess: 3Xx more

25g Added vegetable oils 129

—— Meat, fish, eggs, tofu ——

—= Milk, yogurt & cheese ——

—- Cereal products & potatoes ——

—— Fruit & vegetables ——

. Non-caloric
1-2 liters beverages 1.7 liter

BLV: Nationale Ernahrungserhebung (Datenerhebung 2014/15)
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Il HIV/AIDS and tuberculosis
= Diarrhoea, lower respiratory infections,
X and other common infectious diseases
@ Konsequenzen der aktuellen Ernahrun 2 e
[ Nutritional deficiencies
Il Other communicable, maternal, neonatal,
and nutritional diseases

Risk factors for diseases in men M Neoplasms

3 Chronic respiratory diseases

(GIObal bu rden Of disease StUdy 2015) I Cirrhosis and other chronic liver diseases

[ Digestive diseases

[ Neurological disorders

[ Mental and substance use disorders

Il Diabetes, urogenital, blood, and endocrine diseases

- DALY = Il Musculoskeletal disorders

. .- . . Bl Other non-communicable diseases
I disability-adjusted life years B Transport injuries

Unintentional injuries

Risk factors for diseases in WOMEN m s humandmepasonalviolence
(Global burden of disease study 2015)

Dietary risks .
Child and maternal malnutrition _

Dietary risks

Tobacco smoke

High systolic blood pressure

Air pollution

Alcohol and drug use

Child and maternal malnutrition

High fasting plasma glucose

High body-mass index

High total cholesterol

High systolic blood pressure
Unsafe water, sanitation, and handwashing 7

Air pollution

Occupational risks

Unsafe sex

Low glomerular filtration rate

Low physical activity

High fasting plasma glucose

Unsafe sex _
Tobacco smoke - |

High body-mass index

Unsafe water, sanitation, and handwashing

Other environmental risks
4 High total cholesterol
Low bone mineral density 7

Low glomerular filtration rate

Alcohol and drug use:l. l.]
T
7.C Occupational risks I -

Sexual abuse and violence

-4 i
) Sexual abuse and violence -
b .
8 Low physical activity I I
a Other environmental risks | |
< Low bone mineral density _'[l
] 0 25 50 75 100 125 150 175
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@ Richtige Ernahrung schont die Gesundheit und die Umwelt

@cozea  100% f\
*E'H:E

15'000 °

Import Nahr.mittel

» Import Futtermittel

und energlersiche Getrink B Verarbeitung
N
( Ole, Fette und Nasse ¥ Tierhaltung
10'000 > 48% Planzenbau
Milch, Milchprodukte,

Fleisch, Fisch und Eler

< Total

¢ -
. (abziiglich Exporte]

Zimmermann et al. 2017
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@ Wen missen wir ernahren?

Den Mensch (uns) oder unser Darmmikrobiom

Wer bin ich?

Mensch gutes Mikrobiom
Gewicht 85kg 2kg 97.5%
Zellen 1013 Humanzellen 1013 Bakterien 50%

Gene 20’000 > 2 Millionen 1%

o
o
o
o
w
o
T
o

<

Agroscope Fabian Wabhl
NHT 2022:




{Tenericdes)
Bacteria

] [ [ ] LXJ Addinabactsrig  Armatimonadees Nomurabacteriz g
Zimibacteria Atribacteria
Cloacimanetes Aguificas Chlaraffexi
Fibrobacterss

Calescamantes

® Kaiserbacieria

@ Adlerbacteria
Campbellbacberia

Gemmalimonadetss Firmicutes

WOR-3 b )
TADE Cyanobacteria
Poribacteria y
Lol e Giowannaribacteria
Melainat : . ® \Goliebacteria
Marinaicrobia @y @ Melainabacteria lorgenserbacteria

s REX1
WOR1

%W Gemella

Veillonella
=  Neisseria
—== Fusobacterium

Bacieroidetes
Chilsvobi

@ Azarmbacteria

Parcubacteria

PWC

N
=

@ ‘fanolskybacteria

& Moranbacteria
Streptococcus PR
=i P te"a & Magasanikbac beria
L Streptococcus et Candidate
i Pseqdomonas Prevotella  ~~ Omnitmphica ® Phyla Radiation
=3 Actinomyces Veillonella Aminicentantes, @ Peregrinibacteria
Haemophilus = Tectomitrobis, Madsiact Abicondiabaciera S

. Lactobacillus
Streptococcus
<~ Prevotella
Veillonella
23 Escherichia
Enterocaccus
#= Bacteroides
&= Clostridium

Rothia YO~

DOeitapratehar fen
s

Thermmodestffobactena) il
Chrysiogenstes

Deferribuciens
Streptgcoccus N WO~
Bacillus AT Spirachartes
Enterobacter ~= P s :
Epil rofeobactena
Leptotrichia = =
Veillonella B Dajksbacteria WS6 g
L 4 CFR1

Pseudomonas =

Wirthbacteria

Katanobacteria

Helicobacter ‘;} Alphaprateabactaria WWE3
~ lLactobacillus
Streptococcus
"= Major lineages with isoloted reprasentative: italics
:{ I_a :rEUOt'e"a Maijor lineage lacking isolated representative: o
3 chnospiraceag 04
“=x» Ruminococcus Gammagratsshateria
=== Enterobacter
%~ Bacteroides
<= Clostridium
< AKkermansia
L]
Micrachosata  #
Diapheratrites EUkaryDtES
Manohalearchsscta §
Asnigmanchaecta
o Parvarchaeota
g- DFANMN U
e Pacearchasots @ ®
v Manparchsenta .
(o] Weesearchaeota g : b, ‘Opisthokonta
5 Altiarchaeales  Hofohachena
o TMEA3
< TACK
Archaea Excavata
i : e Archaeplastida
Agroscope Fabian Wabhl Methanabocteria

plasr Chromalveolata
Archasaglobi
Hethon hig

NHT 2022: Healthy Human Gastrointestinal Microbiome: Composition and Function After a Decade of Exploration (springer.com
A new view of the tree of life | Nature Microbiology)

Amoebozoa



https://link.springer.com/content/pdf/10.1007/s10620-020-06118-4.pdf
https://www.nature.com/articles/nmicrobiol201648
https://link.springer.com/content/pdf/10.1007/s10620-020-06118-4.pdf

@ Chancen / Risiken " mosrsenemTs

Micronutrients
Gut immunity
Revive enterocyte

Mucosal integrity
Suppress pathogenic colonies o

GM REVIVAL GM DISTURBANCE
Dietary fibers & _) N Low dietary fibers
Plant derived phytochemicals n A Vil b Processed food
EVOO and n-3 PUFA | S ' Red meat
et HOST | GUT MICROBIOME = HOST s
Probiotics e \ 'J'ff ﬁ /] Smoking and alcohol
Postbiotics N ‘f i = y 4 Antibiotics
Synbiotics b \ }:&
\_\\.i ¥ e
- +
ONCOGENIC EFFECT -.
|
Microbial factors Chronic inflammation
Microbial dysbiosis Oxidative stress
Carcinogenic metabolites Anti-apoptosis
Genotoxic substances Angiogenesis

E_Pimutations
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NHT 2022- REVIEW article Front. Nutr., 11 October 2021 | https://doi.org/10.3389/fnut.2021.718389



https://doi.org/10.3389/fnut.2021.718389

@ Erforschung der Gesundheitswirkung von fermentierten
Lebensmitteln

Nutrient profiling Metabolic profiling
Food composition and bacterial metabolism Digestion, intestinal transport and metabolism
(biological system 1: lactic acid bacteria) (biological system 2: humans, animal models)

Food Fermented food Biological samples
(milk as model food) (yoghurt as model food) (blood, urine, feces)

Foodomics m Nutrigenomics

Nutrient density biomarkers of food quality Nutrient bioavailability
Nutrient diversity and human health Impact of food on human metabolism
Microbial activity (genomics, metabolomics, Impact of food on gut microbiota

transcriptomics) Personalized nutrition
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a:Fusobacterium © Acidobacteria
b:Streptomyces © Actinobacteria
c:Propionibacterium @ Aquificae
d:Actinomyces © Bacteroidetes
e:Bifidobacterium ® Chlamydiae
f.Corynebacterium o
e o St
:Chlamydia
i:ggpo’pgma : grenarghateo_!a
j:Borrelia yanobacteria
k:Bacteroides @ Euryarchaeota
|:Helicobacter @ Firmicutes
m:Acetobacter O Fusobacteria
n:Rhizobium @ Other
o:Xanthomonas @ Planctomycetes
Pfgfam;s%'far © Proteobacteria
L 8 Sprochastes
Al ; @ Synergistetes
sﬁctmobiq,{ﬂus © Tenericutes
t:Haemophilus ® Thermi

@ Thermotogae

@ Verrucomicrobia

westernized
populations

' Taxa enriched in

' Taxa depleted in

westernized

populations Current Biology
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Agroscope Fabian Wahl Gut Microbiome: Westernization and the Disappearance of Intestinal Diversity - ScienceDirect
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Role of gut microbiota in cardiovascular diseases (wjgnet.com)



https://www.sciencedirect.com/science/article/pii/S0960982215006144
https://www.wjgnet.com/1949-8462/full/v12/i4/110.htm
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Brain

Systemic
ﬁ Periphery Circulation
4 =
Infants Adolescents Adults Old age .
Lactobacillus Bifidobacteria Bacteroidetes Increase in facultative th‘::plna"
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Agroscope Fabian Wahl The Microbiota-Gut-Brain Axis | Physiological Reviews (physiology.org) 9
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https://journals.physiology.org/doi/full/10.1152/physrev.00018.2018
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@ Alternativprodukte

Schalen

v

I -

AufschlieBen der
Zellwande

—*( gelbe Flakes -

}

CO:z-Extraktion

entolte Flakes
v

\Wassrige Protein-
Exlraklion

v

Fallung

v
Proteinisolat

O

Storaromen

—— ( Ballaststoffe
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@ Beispiel Pflanzenproteindrinks als Milchersatz

¢ Mineralstoffe | Proteine - Aminoséauren
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Arrino acid total [g I'1]
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Vollmilch  UHT-Milch  Trinkmilch Soja Reis Mandel Cashew Hafer Dinkel Lupine
Fig. 5.3 Vergleich der verschiedenen Milchgetranke und nicht angereicherten Drinks in Umweltbelastungspunkten 2013 pro Liter ab Supermarkt
=ig. 5.7 Vergleich der verschiedenen Milchgetranke und nicht angereicherten Drinks in Umweltbelastungspunkten 2013 pro 20 g Protein
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Vollmilch  UHT-Milch  Trinkmilch Soja Reis Mandel Cashew Hafer Dinkel Lupine
Fig 55 Vergleich der verschiedenen Milchgetrdnke und nicht angereicherten Drinks fir den Treibhauseffekt (kg CO2-eq pro Liter ab Supermarkt, IPCC 100a,
inklusive zusatzlicher Einflusse von Flugtransporten (Jungbluth & Meili 2019)) Fig. 5.11  Vergleich der verschiedenen Milchgetranke und nicht angereicherten Drinks in kg COz-eq pro 20 g Protein
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Okobilanz von Kuhmilch und pflanzlichen drinks WWF Schweiz 2020

12



U , Wir kbnnen die Welt mit der Gabel verdndern. Dreimal am

Tag haben wir die Moglichkeit eine Stimme abzugeben.
Michael Pollan

Unser Darm braucht Pausen,
daher sollten mindestens 4h
zwischen jeder Mahlzeit liegen

4 Saule fir ein
ausgewogenes Mikrobiom: i

Genuss Ernahrung  Sport

o ©

Wenig 72 Genug
- Z schlaf

Agroscope Fabian Wahl 13
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Vielen Dank fur Ihre Aufmerksamkeit

Fabian Wahl

fabian.wahl@agroscope.admin.ch

Agroscope good food, healthy environment

www.agroscope.admin.ch
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