





Health effects of dietary risks in 195 countries, 1990-2017:
a systematic analysis for the Global Burden of Disease Study
2017

GBD 2017 Diet Collaborators™

Lancet 2019

Number of deaths atthe global level attributable to diet

Diet high in sodium

A Deaths
Global

ponsible for more deaths than

including tobacco smoking |
oving human diet across nations

Diet low in whole grains

Diet low in fruits
Diet low in nuts and seeds

Diet low in vegetables

o Suboptimal diet is res

any other risks globally,
ent need for impr

Cause

Il Cardiovascular diseases
[ Type 2 diabetes

[ Neoplasms

[ Other causes
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Linking the diet to the genome and disease

Individual Eating Patterns
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The complex
foodome include
>25,000 substances
that make up the
human diet

Foodome - a new discipline that studies the food and nutrition domains
through the application and integration of advanced -omics technologies to
improve well-being, health and knowledge




At the buffet of antiaging diets, which is the best plate? Diets clockwise from top left:
CR, time-restricted feeding, protein restriction, and ketogenic.

RESEARCH Science Nov 2021

REVIEW SUMMARY

Antiaging diets: Separating fact from fiction

Mitchell B. Lee, Cristal M. Hill, Alessandro Bitto, Matt Kaeberlein*

Validated biomarkers of
biological aging are required
to match intervention to
each person’s distinct genetic
and environmental context
and thereby optimize
individual healthy life span
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Different
effects on
the Foodome

March 2021 volume 17 no. 3

nature reviews nephrology
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Food as medicine: targeting the
uraemic phenotype in chronic
kidney disease

Denise Mafra®’, Natalia A. Borges(®?, Bengt Lindholm®?3, Paul G. Shiels*,
Pieter Evenepoel®® and Peter Stenvinkel(®3>®

Target transcription factors involved
in inflammation and oxidative stress
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jﬁflammation’ -

e Sulforaphane (broccoli)

e Curcumin (tumeric)

e Antocyanins (berries)

* Flavonoids (red fruits)

e Quercetin (apple)

e Cinnamaldehyde (cinnamon)
e Rhizome (ginger)
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Exercise (Psycfhosocial stress} ( Western diet W

beverages

= | )
- [’///7 ‘-
T Uremic
toxins
=
NRF2 stimulators \,

Red meat Sweetened
® @

» Klotho

* Hydrogen sulphide

« KEAP1 inhibitors, such as itaconate
* Drugs that stimulate NRF2:

- Metformin KEAP1

- Statin

- Lithium ' Two-component system with

« Synthetic activators KEAP1 inactivation and

- Triterpenoids, such as bardoxolone increased NRF2 expression

- Fumaric acid esters, such as DMF

- Nitro fatty acids T Antioxidant and

i toxifvi
delexifying enzymes * Expression of hundreds

Understanding the role of the cytoprotective transcription of cytoprotective genes
f: ] £ hroid 2-related factor 2—1 f « Clearance of oxidized
actor nuclear factor erythroid 2-related factor 2—Ilessons from | Reactive oxygen and damaged proteins 1
evolution, the animal kingdom and rare progeroid syndromes species

Reduced
oxidative stress

Peter Stenvinkel®, Colin J. Meyerz, Geoffrey A. Block?, Glenn M. Chertow” and Paul G. Shiels® = =
and inflammation

' Division of Renal Medicine, Department of Clinical Science, Intervention and Technology, Karolinska Institutet, Stockholm, Sweden, *Reata l NFkB RNA
Pharmaceuticals, Plano, TX, USA, *Department of Medicine, Division of Nephrology, Stanford University, Stanford, CA, USA and *Institute of KB m
Cancer Sciences, Wolfson Wohl Translational Research Centre, University of Glasgow, Bearsden, Glasgow, UK expression
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SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE r

> DIABETES 2017

) Sulforaphane reduces hepatic glucose production
NRF2 — - and improves glucose control in patients with
type 2 diabetes

Annika S. Axelsson,” Emily Tubbs,” Brig Mecham,”? Shaji Chacko,> Hannah A. Nenonen,’
Yunzhao Tang,” Jed W. Fahey,” Jonathan M. J. Derry,® Claes B. Wollheim,"® Nils Wierup,’

3 - 5 4 " 1 1,575
NUP62 — e — -— . — Morey W. Haymond, Stephen H. Friend,® Hindrik Mulder,” Anders H. Rosengren
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Food as medicine: targeting the

uraemic phenotype in chronic
Nitrates (radish, beetroot, spinach)

kidney disease

Denise Mafra®', Natalia A. Borges®?, Bengt Lindholm®?3, Paul G. Shiels*,
Pieter Evenepoel ° and Peter Stenvinkel 3
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Nitric oxide




Oral cavity

Endothelial cells

Beetroot - Rich in nitrate (NO3-)

%Q

J NO synthesis

ﬂ facultative anaerobic bacteria - Smoking

.ﬁ*} Nitrate reductase enzymes

L-citrulline

L-arginine

eNOS

Inorganic iodide supplements
Periodontal diseases
r— Antibacterial mouthwash

Proton pump inhibitors

1 NO synthesis
Lower salivary
Lower gastric pH
Vitamin C
Polyphenols

Lead Article

Pink pressure: beetroot (Beta vulgaris rubra) as a possible
novel medical therapy for chronic kidney disease

Lais de Souza Gouveia Moreira @, Susane Fanton, Ludmila Cardozo (®, Natalia A. Borges @®,
Emilie Combet (®, Paul G. Shiels, Peter Stenvinkel, and Denise Mafra (®




e Quercetin (apple)

e Curcumin (tumeric)

e Fisetin (strawberries)

e Epigallocaechin (green tea)
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Food as medicine: targeting the
uraemic phenotype in chronic
kidney disease

Denise Mafra®’, Natalia A. Borges(®?, Bengt Lindholm®?3, Paul G. Shiels*,
Pieter Evenepoel®® and Peter Stenvinkel(®3>®

Nitric oxide

Mitochon

biogenesis
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448 | NATURE | VOL 550 | 26 OCTOBER 2017

Damage or disease can lead a cell down the path to senescence. Scientists are still
finding out how cells behave once they get there — and how to get rid of them.

Immune
response

SASP: senescent cells poison b i
. . B atory ‘ ‘ ; -"—';.. o’ -
tissues with pro-inflamm QY &y 5 a

Senescent cells: an emerging target

for diseases of ageing

Bennett G. Childs', Martina Gluscevic', Darren J. Baker'-?, Remi-Martin Laberge?,
Dan Marquess?®, Jamie Dananberg?® and Jan M. van Deursen’?
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Research paper EBioMedicine 2018 :
- R Fruit/Vegetable Amount pg/g

Fisetin is a senotherapeutic that extends health and lifespan e

Matthew J. Yousefzadeh *', Yi Zhu®*, Sara J. McGowan *', Luise Angelini *', Heike Fuhrmann-Stroissnigg * Strawberry 160
Ming Xu®, Yuan Yuan Ling, Kendra I. Melos , Tamar Pirtskhalava , Christina L. Inrnan ® Collin McGuckian ?,
Erin A. Wade? Jonathon 1. Kato?, DIE%O Grassi® Mark Wentworth €, Christin E. Burd ¢, Edgar A. Arriaga®,

Warren L Ladiges ", Tamara Tchkonia®, James L. I(1rklamdh Paul D. Robblns * laura ], Niedernhofer ** Apple 26.9

y Of 10'flavonoids tested, fisetin Was the persimmon 106
most potent senolytic

' Lotus Root 5.8
e _h"aﬁ

Onion 4.8
Grape 3.9
Kiwi 2.0
! Peach 0.6

Cucumber 0.1
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Dysbiosis
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e Fibers

* Prebiotics (soybeans, wheat)

* Soy food (tofu, soy milk)

» Polyphenols (grape, coffee, berries)
e Urolithin (berries, pomegranate)
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Healthy Uremia Translocation of bacteria

kidney CKD/ESRD and bacterial products
activates systemic inflammation
(and CKD/ESRD complications?)

Homeostatic Utomid

P induces

/ e e dysbiosis
B cell »

/ X - Proinflammatory

cytokines

Macrophage

Good and Bad Bacterial Flora

BIFIDOBACTERIA ESCHERICHIA COLI LACTOBACILL
The various strains help to regulate ~ Several types inhabit the human gut.  Beneficiol varieties produce
levels of other bacteria in the gul,  They are involved in the production  vitomins and nufrients, boost
modulate immune responsesto  of vitamin K2 (essentiol for blood immunity and profect
invading pothogens, provent clotting) and help to keep agains! corcinogons.
tumour formation and bad bacteria in check.
produce vitamins. But some strains can lead to illness.

CAMPYLOBACTER ENTEROCOCCUS FAECALIS CLOSTRIDIUM DIFFICILE
C Jejuni and C coli are the strains most A common couse of Most harmfull following a course of
commonly ossocioted with human disease.  postsurgical infections.  ntibiotics when it is able to proliferate.
Infection usually occurs throught the
ingestion of contaminated food.

Symbiosis: pathobionts

mini review

kidney- rg

are kept in check, barrier

integrity maintained loss of barrier integrity

© 2013 International Society of Nephrology

Pathobionts @l—_ Symbionts & T

The intestinal microbiota, a leaky gut, and abnormal
immunity in kidney disease
Hans-Joachim Anders’, Kirstin Andersen’ and Barbel Stecher?

'Nephrologisches Zentrum, Medizinische Klinik und Poliklinik IV, Klinikum der Universitdt Mdnchen, Munich, Germany and
M Institut, Uni itat Mdnchen, Munich, Germany




Lack of Microbial Biodiversity in Advanced Chronic Kidney Disease
eGFR 15-60 ml/min  eGFR < 15 ml/min

IARTICLE OPEN

200% Gut dysbiosis and mortality in hemodialysis patients
o5% [Ting-Yun Lin', Ping-Hsun Wu®?, Yi-Ting Lin®* and Szu-Chun Hung (&'
1.0 :
85% l.—_
1 I—l
280% !_._.
75% '-
|
7oz 0.9 - i
> "1
o = " P=0.015
o L.
60% g o
55% E ..
o 08 i e
o a i
2 |
as5% E i..—
>3
40% CD
s 0.7 —— Higher diversity
209 —-=-= Lower diversity
= Biofilms and Microbiomes (2021)7:20
20% 0.6 T T T T 1
15% 0 200 400 600 800 1000
10% Days
5%
0%

Erlandsson, Craven et al 2021



Science 366;444:2019

The industrialized microbiota has never before

RESEARCH

during evolution been experienced by Homo Sapiens

REVIEW SUMMARY

Vulnerability of the industrialized microbiota

Justin L. Sonnenburg® and Erica D. Sonnenburg™

Intimate connections exist between microbiota and organ function



Processed Food — the Key Ha

Imark of Western Diet

SCIENCE ADVANCES | R

ESEARCH ARTICLE

March 2021

HEALTH AND MEDICINE

Processed foods ¢
and microvascula

Matthew Snelson'*, Sih Min Ta
Tuong-Vi Nguyen', Sally A. Pey
Mark Ziemann®, David Steer®,
Permal Deo’, Nicole J. Kellow®
Josephine M. Forbes'?, Melin

Intake of processed foods has increi
diseases such as chronic kidney dis
sumption of a processed diet drive
advanced glycation pathway, whic
reversed kidney injury. Consequen
kidney inflammation and injury vi
mouse model of diabetes, a high re
ty of kidney injury via suppression
foods cause inflammation that lead

;4 https://doi.org/10.1016/j.cmet.2019.05.008

Cell Metabolism

Ultra-Processed D
Intake and Weight
Controlled Trial of

Kevin D. Hall,">* Alexis Ayuketah,’ Robg
Stephanie T. Chung,' Elise Costa,' Amb
Ahmed M. Gharib," Juen Guo,' Rebeccal
Klaudia Raisinger,? Irene Rozga," Michag
"National Institute of Diabetes and Digestive an
2National Institutes of Health Clinical Center, B
3National Institute of Nursing Research, Betheg
“Singapore Institute for Clinical Sciences, Sing
5Lead Contact

*Correspondence: kevinh@nih.gov

-

ARTICLE

doi:10.1038/nature13793

Artificial sweeteners induce glucose
intolerance by altering the gut microbiota

Jotham Suez', Tal Korem®, David Zeevi®, Gili Zilberman-Schapira™, Christoph A. Thaiss', Ori Maza', David Israeli®
Niv Zmora**®, Shiomit Gilad’, Adina Weinberger?, Yael Kuperman®, Alon Harmelin®, Ilana Kolodkin-Gal’, Hagit Shapiro’,
Zamir Halpern®®, Eran Segal® & Eran Elinav*




scientific reports

W) Check for updates

OFEN Socioeconomic position links
circulatory microbiota differences
with biological age

with biologicalage Unfriendly gut bacteria linked to

David H. McGuinness®, Brian Jones®, Emilie Combet?, Denise Mafra*, Peter Bergman®, .
Anne Ellaway®, Peter Stenvinkel®, Umer Z. ljaz’"> & Paul G. Shiels*™ ear y agelng

Veillonella -

June 22 2021

Variovorax =
Spirosoma =
Sphingobacterium =
* Rothia -
*Porphyromonas -

Pantoea -

%* Neisseria -

Luteolibacter -

Lapillicoccus =

% Lactobacillus -

* Lachnospiraceae UCG-004 -
Lachnoanaerobaculum =
*Kocuria -
Haemophilus -

Gemella -

Genus

Fusobacterium -
Dyadobacter -
Comamonas -

Chryseobacterium -

Brevundimonas -

Brevibacterium -

Brachybacterium - Eating unhealthily is associated with a higher risk of disease
Blautia = GETTY IMAGES

Atopostipes -

Aminobacter -
Anep:v:z:nea- Bacteria that live in the human gut and thrive on an unhealthy diet have been
frkemansa- I High SEP linked to premature ageing among Scotland’s poor.
Actinobacillus - . LOW SEP

Abiotraphia - . . . .. .

6 i . Those at high socioeconomic position possess more circulatory

og2 Fold Change salutogenic bacteria



Hunting and gathering

Ancient agriculture

RESEARCH ARTICLE

Activation of the Nrf2 Cell Defense Pathway
by Ancient Foods: Disease Prevention by
Important Molecules and Microbes Lost from
the Modern Western Diet alkyl catechols
Donald R. Senger'"**, Dan Li', Shou-Ching Jaminet'?, Shugeng Cao®

1 Department of Pathology and Center for Vascular Biology Research, Beth Israel Deaconess Medical
Center, Boston, Massachusetts, United States of America, 2 Department of Pathology. Harvard Medical

Schooel, Boston, Massachusetts, United States of America, 3 Department of Pharmaceutical Sciences,
Daniel K. Inouye College of Pharmacy, University of Hawaii at Hilo, Hilo, Hawaii, United States of America

Modern Western diet
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Cell

Gut-microbiota-targeted diets modulate human
immune status

Graphical abstract Authors

Hannah C. Wastyk,
Gabriela K. Fragiadakis,
Dalia Perelman, ..., Erica D. Sonnenburg,

& %» :\/L ’ Chri;.-‘.t.opher D. Gardner,
A way to reintroduce evolutionary
important foodborne microbes that'have

been.lost over the course of sanitizing the
industrialised environment

crobiome, with the latter having a
= San noticeable impact on reducing

y inflammatory markers and modulating
immune responses.

High fiber diet Increased microbiome function

(CAZymes, SCFAIs)

Highlights
e Diet intervention with systems profiling reveals links in diet-
microbiome-immune axis

e High-fiber diet changes microbiome function and elicits
personalized immune responses

e Fermented-food diet increases microbiome diversity and Au gu St 2 O 21

decreases markers of inflammation




* 7T Nutrients

Dairy, fruits, vegetables, meat, cereals * Provides prebiotics, probiotics, EPSs

—_— ey

* 1 Digestibility
* 1 Phenolicacids, flavonoids, short-chain fatty acids,
vitamins, and small peptides

* Improves organoleptic characteristics

i S
{‘ ;
Fermented Foods
Gut Gut microbiota modulation
microbiota 1 Intestinal barrier integrity * Immunomodulatory effects
* | inflammation
| RANKL, MAPK » | oxidativestress
NF-kB [ * | inflammageing

Nrf2

| IkBa phosphorylation
| TNF-a, MCP-1, NLRP3, caspase 1, IL-1B8

1 HO-1, GPx, SOD, NQO1, GSH, GSTP
| ROS

Benefits:

Cardiovascular disease
* Diabetes Mellitus
* Chronic kidney disease

Mafra et al 2021



Atherosclerosis

c [

il et orORe SR =
: . : Thrombosis FEERS

cardlorenal flbrOS|s Gut Microbiota and Cardiovascular Disease

Modulate inflammation

Marco Witkowski, Taylor L. Weeks, and Stanley L. Hazen

ADRB2
ADRA2A

Modulation of Blood pressure

Inflammation, b Bacterial homesostasis
Immunity, Wall Eropionate Myocardial repair
Vascular function Products utyrate

Modulate inflammation

L
TGR5 2%, O Aromatic Microbial metabolites:
FXR oy hydrocarbon . ] .
LXR oo receptor TMAO; trimethylamine N-oxide
. ~ PAG; phenylacetylglutamine
Modulation of Renal dysfunction

Lipid metabolism
Glucosel/insulin metabolism
Inflammation

Increase Fibrosis, ROS
and inflammation




Loop Diuretics Inhibit Renal Excretion of g
Trimethylamine N-Oxide o

Gut Microbiota-Dependent Trimethylamine N-Oxide

(TMAO) Pathway Contributes to Both Development
of Renal Insufficiency and Mortality Risk

in Chronic Kidney Disease
Circ Res 2015

W.H. Wilson Tang, Zeneng Wang, David J. Kennedy, Yuping Wu, Jennifer A. Buffa,
Brendan Agatisa-Boyle, Xinmin S. Li, Bruce S. Levison, Stanley L. Hazen

An obligatory role for gut microbes in TMAO formation

JAMA, 2019

Medical News & Perspectives

TMAO and Heart Disease: The New Red Meat Risk?

Jennifer Abbasi

ver the past several decades,
O public health experts and

physicians have pinned a hefty
portion of the blame for heart disease
on saturated fat. That's not without rea-
son. The long-chain saturated fatty acids
found in foods like steak, butter, and coco-
nut oil raise artery-clogging low-density
lipoprotein (LDL) cholesterol, a cause of
atherosclerotic cardiovascular disease. At
the same time, diets high in red meat have
been strongly associated with heart dis-
ease and mortality.

But a problem has emerged: meta-
analyses of dietary recall studies suggest that
saturated fat intake may not be as tightly
linked to cardiovascular disease and
mortality risk as was previously thought.
Cholesterol content likewise doesn't ap-
pear to adequately explain the hazards of a
red meat-rich diet.

Now, researchers are homing in on

Daniel Y. Li, MD,*" Zeneng Wang, PuD,* Xun Jia, MD," Di Yan, MD," Diana M. Shih, PxD,’

Stanley L. Hazen, MD, PuD,"* Aldons J. Lusis, PuD," W.H. Wilson Tang, MD*'

VISUAL ABSTRACT

Clinical characteristics
are collected to generate
a propensity score

Propensity Score Matching

Scale of Propensity Score
0 : ,:
ot i
it t
t *éM r

Individuals in different treatment
groups with similar propensity scores
that are calculated from all included
clinical factors will be matched
for further comparison

I d9-TMAO 1
—g ‘

Paired collection
of plasma ¢ and § urine
NA

In vivo
validation of
cohort study

e
w Baseline
-

. 30 min i
=i

. 60 min \ \
P |

@ 120min TMAO | TMAO

- ‘ TMAO TpAQ TMAO TMAO
\ TMAO TMAO M0

| | Loopdiureticuse
associated with:

f MACE 'TMADIeveI

+Death
« Non-fatal MI
« Stroke

Furosemide

Renal tissue TMAO
accumulation

Fractional excretion
of TMAO

Li, D.Y. et al. J Am Coll Cardiol Basic Trans Science. 2021;6(2):103-15.

HIGHLIGHTS

« Uremic retention solutes
predominantly eliminate
through the kidneys largely
via specific efflux channels in
the proximal renal tubules.
For the first time, we
demonstrated in vivo that
renal tubular excretion of
TMAO can be inhibited by
concomitant loop diuretic
administration via
competition at the level of
renal transporters.

We further observed
accumulation of TMAO in the
renal parenchyma, which
implied differential
distributions of TMAO across
various tissues and/or

systems as a consequence of
efflux channel control.
Poorer outcomes in patients
who receive long-term loop
diuretic agents may there-
fore be associated with
metabolic perturbations,
such as retention of metabo-
lites like TMAO, beyond
impaired glomerular
filtration.



The Aim of ’Food as medicine” is the Generalized Application of
Personalized Nutrition Based on Solid Scientific Support

- ,——1
4 —

Solid scientific identification of bioactive nutrients

\ 4

Nutritionists create food from bioactive nutrients \%”?'? \

l R S %

‘ Environmentally unsustainable
ingredients are excluded

7an




Food is the single strongest lever to

optimize human health and
environmental sustainability

ENVIRONMENTAL IMPACTS OF FOOD

WWF

"i";;z“‘ 10% e
e 5 iy deforestation

&

Sy

Increasing rik for future

pandemics

#

EAT-Lancet Commission

Emissions gap
from food consumption

Business As Usual

Healthy and Sustainable Diets + 6
Reduced Food Loss and Waste

: 5
Planetary boundary forfood “®

2020 2030 2040 2050
Years






The Aim of ’Food as medicine” is the Generalized Application of

Solid scientific identification of bioactive nutrients

\ 4

Nutritionists create food from bioactive nutrients

Environmentally unsustainable
ingredients are excluded

Commercially available grocery bags with
tailor-made nutritional ingredients




Vision for the Future: Grocery Bags Based on
Patients Individual “Foodome”

Type2 |
Diabetes

Bioactive nutrients
that benefit health
and/or counteract the
negative effects of
drug treatment on
gut microbiota
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ORIGINAL ARTICLE INFECTIOUS DISEASES

The influence of non-steroidal anti-inflammatory drugs on the gut
microbiome Clin Micribiol Infect 2016

M. A. M. Rogers' and D. M. Aronoff®
1} Diepartment of Internal Medicns, Universky of Michigan, Ao Arbor, MI and 2) Department of Medicine and Deparment of Fathology,
Mic gy, & v it University School of Medicine, Nashville, TN, USA

ORIGINAL ARTICLE Gut 2016

Proton pump inhibitors affect the gut microbiome

Floris Imhann,' Marc Jan Bonder,2 Arnau Vich Vila,! Jingyuan Fu,? Zlatan Mujagic,®

Lisa Vork,* Ettje F Tigchelaar Soesma A Jankipersadsing,? Maria Carmen Cenit,?
Hermie J M Harmsen,? Gerard Dzjkstra,1 Lude Franke,? Ramnik J Xavier,”
Daisy Jonkers,® Cisca Wijmenga,? Rinse K Weersma,' Alexandra Zhernakova?

Ao
Scvelamer Use in End-Stage Kidney IDiscasce (ESKI>)>
FFaticents Associates with FPoor Vitamin K Status and
High Levels of Gut-IDerived Uremic Toxins:

~ Drtlg—Btlg Interacticon?

ARTICLE

dai:10.1038/ nature25879

Extensive impact of non—antibiotic drugs
on human gut bacteria

Lisa Maler's, Mihaela Prureanu’y=, Michael Kuhns, Georg Zeller’, Anja Telzerow!, Exene Erin Anderson', Ana RLY‘! Rnu_h'lfl(
Keith Conrad Fernandez!, Hitomi Dose?, Hirotada Mori?, Kiran Racsaheb Patil?, Peer Bork®4-5¢ & Athanasios Typa:

RESEARCH Open Access
)

Oral iron supplementation after antibiotic
exposure induces a deleterious recovery
of the gut microbiota

Thibault Cuisiniere’, Annie Calvé', Gabriela Fragoso', Manon Oliere', Roy Hajjar'?, Emmanuel Gonzalez® and
Manuela M. Santos'#"
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Decreased epigenetic marks
Slower DNAmAgeing

* Reduced susceptibility to age
refated diseases and mortality
* Increased health span

—
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The Aim of ’Food as medicine” is the Generalized Application of

Solid scientific identification of bioactive nutrients

\ 4

Nutritionists create food from bioactive nutrients

Environmentally unsustainable
ingredients are excluded

Commercially available grocery bags with
tailor-made nutritional ingredients




Health Environment

Total Scarcity-Weighted
Mortality Water Use

Coronary Heart
Disease

The skewin toward |
diet has resulted in a di

PNAS Oct 2019
Multiple health and environmental impacts of foods

Michael A Clark*<", Marco Springmann®®, Jason Hill, and David Tilman®*'

20xford Martin Programme on the Future of Food, University of Oxford, OX3 7LF Oxford, United Kingdom; ®Nuffield Department of Population Health,
University of Oxford, OX3 7LF Oxford, United Kingdom; “Natural Resources Science and Management, University of Minnesota, St. Paul, MN 55108;

“Department of Bioproducts and Biosystems Engineering, University of Minnesota, St. Paul, MN 55108; “Department of Ecology, Evolution, and Behavior,
University of Minnesota, St. Paul, MN 55108; and Bren School of Science and University of California, Santa Barbara, CA 93106
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egiansiand Big Cats — What do They Have in,Common

A scandalous gap
Male life expectancy at birth, latest available

Glasgow-Lenzie
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Source: World Health Organisation,
“Closing the gap in a generation”, 2005
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Accelerated ageing

Imbalanced diet- lacks fruit and veg
Red meat consumption high

Renal dysfunction
Hyperphosphataemic

High cancer incidence

Large inflammatory burden
Microbial dysbiosis
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and Claswegians have mugh in‘cgimf

RESEARCH ARTIGLE
Pathology in Captive Wild Felids at German
Zoological Gardens

Johannes Junginger'~, Florian Hansmann'?>, Vanessa Herder' 2>,

Annika Lehmbecker'2~, Martin Peters?, Martin Beyerbach?, Peter Wohlsein',
Wolfgang Baumgértner' 2

Obligate carnivores
0.5-22 yrs
38 animals

* CKD highest mortality reason
* Prevalence
— 35-80% geriatric domestic cat
— 50-87% in zoo felids

— Unknown status for
wild felids

Prevalent renal pathology in
captive wild felids

87% Extensive renal pathology
50% Tumors

Elevated inflammatory burden

y

News » Science

Cheap red meat helps to kill off
Glasgow's poorest men 30 years early

'You need to be able to afford to buy good-quality food. If you don’t and you can't get quality red
meat without additives, you're going to have an issue'
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ARTICLE Nature Comm 2019

Enhancement of the gut barrier integrity by a
microbial metabolite through the Nrf2 pathway

Rajbir Singh'!, Sandeep ChandrashekharappaZ, Sobha R. Bodduluri!, Becca V. Baby'!, Bindu Hegde’,
Niranjan G. Kotlaz, Ankita A. I—Iiwalez, Taslimarif Saiyed3, Paresh Patel3, Matam Vijay-Kumar?,
Morgan G.l. Langille®, Gavin M. Douglas®, Xi Cheng 4 Eric C. Rouchka S, Sabine J. Waigel”,
Gerald WwW. Dryden7, Houda Alatassi®, Huang-Ge Zhang', Bodduluri Haribabu?,

Praveen K. Vemula® 2 & Venkatakrishna R. Jala’
w{}-b.w Enh d gut barri L . . . . .
3Q,SA°3 s i i e Urolithin A, a major microbial metabolite derived
"t E PTTTT T IITeeeeY ’] q . from polyphenolics of berries and pomegranate fruits
Intermediate U i i-1 i-OXi i i-
Eviopinem metabliies Clauing |Occludin dlsplays an.tl. lfwﬂammatory, anti-oxidative, and anti
m\ / \/ ageing activities.
(- o5 e GYPIAY é:”@ L . . . .
egg e Urolithin A exert barrier functions through activation

of Nrf2-dependent pathways to upregulate epithelial
tight junction proteins.
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e Treatment with Urolithin A attenuated colitis in pre-
clinical models by remedying barrier dysfunction in
addition to anti-inflammatory activities.



