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| am large, | contain multitudes.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1774411/

Hadza, Tanzania, Africa
(Nat Commun. 2014 Aprl15;5:3654.)

Yanomami, Orinoco, Venezuela
(Sci Adv. 2015 Apr 3;1(3). pii: €1500183.)

Subsistence

strategy Hunter-gatherer

Tubers .

N
Lifestyle/Dietary L\ : L
characteristics  sottlement r

Wild animals

Wild berries

Prevotella Proteobacteria
Enrichad taxa Succinivibrio Spiroc_hgetes
Treponema Clostridiaceae
Eubacterium
¢ Complex carbohydrate metabolism
Eunctional * Propionate SCFA production
featuras * Aromatic amino acid biosynthesis
* Vitamin and co-factor synthesis
Relative High
alpha diversity '9

Industrialized

Agriculturalist

Legumes

Sz

{ 2 Prepackage

Animal fat foods

Cereals Fruits

Sugary drinks and protein
Prevotella Ruminococcus Bacteroides Ruminococcus
Succinivibrio Firmicutes Bifidobacterium Firmicutes
Treponema Clostridiaceae Blautia
Eubacterium

¢ Complex carbohydrate metabolism ® Simple sugar metabolism
¢ Propionate SCFA production * Lipid and fat metabolism
¢ Xenobiotic metabolism * Xenobiotic metabolism
* Branched chain amino acid
metabolism
High Low

Trends in Microbiolog

Trends in microbiology, 2019, DOI:https://doi.org/10.1016/j.tim.2019.05.006



MICROBIOME
DEVELOPMENT

IMMUNE
MATURATION

UTERUS

Sparse colonization of
placental tissue and amniotic
fluid with the commensal
bacteria from the mother.
Influence of maternal
health conditions and
immune status: obesity,
gestational diabetes mellitus,
atopic diseases.

DELIVERY

Determines the composition of
the pioneering microbes:

.

Vaginal delivery: Lactobacillis,
Prevotella, Enterobacteriaceae.
Resembles the vaginal microbiota
C-section: Staphylococcus,
Corynebacterium,
Propionibacterium. Resembles the
skin microbiota and show delayed
Bacteroidetes and Bifidobacterium
colonization.

BREASTFEEDING

Microbial transfer from BM:
Staphylococcus, Streptococcus,
Propionibacterium, etc.

« Increases anaerobic
organisms;
Bifidobacterium,
Lactobacillus, Veillonella, efc.

HMO support the growth of

beneficial bacteria in the colon.

Antibiotics intake: microbial depletion and altered immune system development

ENVIRONMENT

. Number of siblings

. Furred pet exposure

. Rural vs urban living
areas

. Household size

. Daycare attendance

Y
12

v

28 M

Probiotics intake: selective bacterial enrichment

Molecular signals from
the mother contribute to
the expansion of intestinal
innate immune populations and
the secretion of antibodies into
the intestinal lumen, as shown
in mice models. The
information about these
mechanisms in human studies
is still lacking.

C-section associated to
immune system disorders in the
child: atopic diseases, obesity,
diabetes, etc.

Effect of the delivery mode on
the immune system maturation is
still not well described.

BM bacteria: maintain
colonization resistance against
pathogens.

IgA, IgM and IgG: protect
the neonatal intestinal
mucosal surface and limit
inflammation.

Antimicrobial proteins:
lactalbumin, lysozyme,
lactoferrin.

Cytokines that modulate
inflammatory responses.
HMOs inhibit pathogen
binding to gut mucosa

Other protective/immune
modulating compounds:
leukocytes, glysosilated
proteins, CD14, etc.

.
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5-\ > Treatment of Insulin Resistance by Modification of

TR\|E|;/|\A Gut Microbiota (ClinicalTrials.gov Identifier;: NCT03710850)

Vegan Diet Is Associated With
Favorable Effects on the Metabolic
Performance of Intestinal Microbiota:
A Cross-Sectional Multi-Omics Study
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Treatment of Insulin Resistance by Modification of

TRIEMA Gut Microbiota (ClinicalTrials.gov Identifier;: NCT03710850)

CH,OH

Prediktivni multi-omické vzorce metabolické
odpovéedi na dlouhodobou dietni intervenci
inulinem: personalizace dietni intervence u novée
vzniklého diabetu

nature publishing group @
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Multi-omics signatures in new-onset diabetes predict metabolic
response to dietary inulin: findings from an observational study
followed by an interventional trial
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Share of adults that are obese, 2016 Our World

Obesity is defined as having a body-mass index (BMI) equal to, or greater than, 30. BMI is a person's weight (in
kilograms) divided by their height (in meters) squared.
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Source: WHO, Global Health Observatory (2022) OurWorldInData.org/obesity « CC BY




Share of adults that are obese, 1975 to 2016 Our World

Obesity is defined as having a body-mass index (BMI) equal to, or greater than, 30. BMI is a person's weight (in
kilograms) divided by their height (in meters) squared.
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Susceptibility Adaptation Failure
Genetic Component B-cell mass expansion
Fetal Environment Insulin secretion

Postnatal Nutrition

Glucolipotoxicity
Oxidative Stress
ER Stress

De-differentiation

Weight

Insulin Resistance
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B-cell mass

Time

Propartional mortality burden (%)
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Healthy Gut Microbiota Obese-Diabetic Microbiota

4 o Composition Composition
S Bacteroidetes : Firmicutes Bacteroidetes : Firmicutes
b =
U
X IEC differentiation
Tight junction function Tight junction function
_ Intestinal barrier integrity Intestinal barrier integrity
gD Energy harvest Leaky gut
Vitamin K synthesis Pathogen colonisation
SCFA production Energy harvest
9 SCFA production —
9 Immune System Circulatory System ‘
Y - Innate and adaptive immune Metabolic endotoxemia (LPS)

%Qj y response stimulation

Liver
Lipogenesis

Inflammation
Oxidative stress
Insulinresistance

Liver
» , Acetate and propionate
{Gluconeogenesis / lipogenesis)

Adipose Tissue
Inflammation

Oxidative stress
. Macrophage infiltration
R 1 Insulinresistance
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Conventional mice Obese conventional mice
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Obesity
b * |[nsulin resistance
\fp\ * Steatosis _ -

= ) }:!b — * Intestinal permeability | _ ; ; Faecal
&N e * Endotoxaemia e = B | transfer

e * Adipose tissue
inflammation
! N sl ') E @) High-fat diet @

The role of gut microbes ,ﬁ& — | Minimal weight gain
& S

in obesity
RIDE THE WILD SURF Germ-free mice Less obese germ-free mice
How to build _
the perfect wave Fehmieal
CITATION ANALYSIS | outcomes
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2006 IN PICTURES (Obesi t v :
N gt ikl * Insulin resistance
» Steatosis

* |[ntestinal permeability

* Endotoxaemia

* Adipose tissue
inflammation

Obese transplanted mice

Turnbaugh et al., 2006, Nature 444: 1027-1031

Nature Reviews |



;:m % Conventional mice Obese conventional mice
\ Obesity
* |[nsulin resistance
® Steatosis

— * Intestinal permeability

* Endotoxaemia

* Adipose tissue
inflammation

i

Tal | Faecal
| transfer

erole nfgut’bm_icrqbéé g

—  Minimal weight gain

Germ-free mice Less obese germ-free mice

Clinical
outcomes
depend on
the diet

Obesity

* Insulin resistance

» Steatosis

* Intestinal permeability

* Endotoxaemia

* Adipose tissue
inflammation

Obese transplanted mice

~ Turnbaugh et al., 2006, Nature 444: 1027-1031 Nature Reviews | Nephrology



2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

2011

Date first posted

c
[=2]
2 <
o ®© >~
e X = v
—_ = = =S
= £ % =
m > bt .w
Uoa 5 = T T T C© w
o 2 o & © & 3 ¢
— o = c = - =
£ £ B ~ © g = ¢ 2
¢ =5 ¢ a2 g £ T 2
28 52 EZEEE
w & € © v O 3 § T €
3 £ W x < O v = = =S
—
2 LN E
wy

300

200
100

sjets) je3o|

80+

b

70
60
50+
40
30
20
10+
0

s|e Jo Jaquinp

Nature Reviews Microbiology volume 20, pages 365-380 (2022

sniaAwoleydasua 216jeApy
awoupuhs anbney oluoiyd

snnewuap oidoyy
sajaqelp 7 adA|
3Se3SIP UOSUIYIE
snneasouey

uonaayur apaYfip 3 pue ag|

Adesayrounwuwi buipnjoul
sbnup Aq pasned eaoyuei(

uoissaida]

snneday onoyod)y

aseasip 1aAl] K118} 21|0y0d]e-UON
uonasjul AlH

s15049]25 a)dn

euioue)ay

Condition

Japiosip wnuyoads wsiny

uonannsqo-opnasd
JEUIIS3IUI D1UOIYD pue uoned|Isuo)

shyonod

A1saqo 10 awoipuAs d1jogelay
Ayiedojeydasua oneday Jo sisoyaid
an

agi payoadsun so g pue D yiog
awolpuAs |amoq a)qelt|

TWY pue | Ng Buipnpoul

‘aseasip Isoy-snsian-}elb ainoy

SUOLDAJUL JYA PUB TYD VSUW
Buipnjour ‘uonoayul uelsisar-brupnniy

11102 aANEISI|N

uonda4ul a)10Yf1p sapoipLISO])


https://www.nature.com/nrmicro
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GUIDELINES

Evidence-based European recommendations for the dietary

management of diabetes

The Diabetes and Nutrition Study Group (DNSG) of the European Association for the Study of Diabetes (EASD)

https://www.easd.org/academy/academy-activities.html

Food-based approaches in diabetes
management

Recommendations

Although enjoying a wvariety of nutritious foods is
encouraged, there are key foods to base meals and
snacks around:

+ Minimally processed whole grains and wholegrain
foods are recommended to improve blood glucosa
control, cardiovascular risk factors and body
weight. £EEH S Moderate

+ Whole vegetables and fruit are recommended to
improve blood glucose control and other
cardiometabolic risk factors. B3O Moderate

+ Legumes are recommended to improve blood
glucose control and other cardiometabolic risk
factors. @SS Low

+ Nuts and seeds are recommended to improve
blood glucose control and other cardiometabolic
risk factors without increasing risk of obesity.

PSS Moderate

Recommendations

A variety of dietary patterns emphasising the
consumption of whole grains, whole vegetables
and fruit, legumes, nuts, seeds and non-
hydrogenated non-tropical vegetable oils, while
minimising the consumption of meat (especially
red and processed meat), sugar-sweetened
beverages, sweets and refined grains are
recommended. These patterns include:

o Mediterranean dietary pattern to improve
glycaemia and other cardiometabolic risk
factors (B®EE Moderate) and reduce risk
of CVDs and all-cause mortality (PHOS
Low to PO S Moderate).

o Nordic dietary pattem to improve BMI
(P Pd$ High) and other cardiometabaolic
rsk factors (EPHOS Low to HEPO
Moderate) and reduce the risk of CVDs
(P2 Low to REPH S Moderate).

o Vegetarian dietary pattern to improve
glycaemia and other cardiometabolic risk
factors (£ S $H S Moderate).

Diabetologia (2023) 66:965-985
httpsy//doi.org/10.1007/500125-023-05894-8



Stredomorska dieta

Special

) M
Occasion or eals

Severska dieta

Weekly in
moderate portions

Diary, Eggs,
Cheese, Poultry

& Yogurt
Few servings TS Fish
per week S = ' |, & Seafood , ,
Daily A e on Vegetarianska dieta
Servings

Daily : Fruits &
Servings Vegetables

] 7 Whole Grains,
Daily — A\ N = Bread, Beans,
: =" AN
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Daily Exercise {'-:ni Water—ecight, 8 oz.
/| alasses perday

Sunlight— 10 minutes
aday 1o activate vitamin D
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Current Diets vs Planetary Health Diet
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Planetary Boundaries

A safe operating space for humanity

Climate

Beyond zone of uncertainty (high risk)
® In zone of uncertainty (increasing risk)
= Below boundary (safe)
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Cancer: Carcinogenicity of the consumption of

R M orsuag red meat and processed meat
PROCESSED MEAT SWEETENED DRINKS

26 October 2015 | Q&A

\, World Health
Organization

LIMIT CONSUMPTION
OF ‘FAST FOODS" AND
OTHER PROCESSED

LIMIT ALCOHOL
CONSUMPTION

World

) Cancer
Research
) Fund International

FOODS HIGH IN FAT,
STARCHES OR SUGARS

DO NOT USE

I, OUR e
FRUIT AND BEANS CANGER PREUENTHGN PREVENTION . .
RECOMMENDATIONS Red Meat Consumption, CVD, and Diabetes
Mot smaking and avoiding other expesure to tobaceo and FOR MOTHERS: 2 AMERICAN
" COLLEGE of

BREASTFEED YOUR
g/ BABY, IFYOU CAN

excess sun are also important in reducing cancer rish

Feficwing these Recommendatons i ely 10 roucs muakes
of sait, saturated and ans fats, which fogether will help

prevent other non-communicaihe diseases

BEPHYSICALLY |1
AcTivE (N

CARDIOLOGY.

AFTER A CANCER
BEA : MAGNOSIS: FOLLOW OUR
HEALTHY WEIGHT wert.o rg RECOMMENDATIONS,
IFYOU CAN
GUIDELINES
Diabetologia (2023) 66:965-985

hitpsz//doi.org/10.1007/500125-023-05894-8

Evidence-based European recommendations for the dietary
management of diabetes

European Association
for the Study of Diabetes The Diabetes and Nutrition Study Group (DNSG) of the European Association for the Study of Diabetes (EASD)



A Global Soil and Gut Studies in QIITA

Soil-gut axis

< HorizontIni pfenos pudnich bakterii

% Obousmeérna zavislost mezi strevnim a
pldnim mikrobiomem

< Expozice pudnim bakteriim zvysuje
strevni diverzitu

L)

< Streptomyces produkuji
protizanétlivé/antiproliferativni

substance, jsou v pudé a stfevech lovcU

(FEMS Microbiology Ecology, Volume 94, Issue 8, 1
August 2018) _

L)

Human feces Soil

Front Microbiol. 2017; 8: 1935.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5635058/

Conventional food Healthy food
* Rich in meat * Low meat
* Low in * Rich in organic
- fresh fruit - salads
- salads - fruits
- raw vegetables - raw vegetables
* Pesticide residues * Pesticide-free
= Microbiome-poor * Microbiome-rich
FRAGILE P HEALTHY
gut microbiome : o gut microbiome
|
FRAGILE HEALTH \T@ GOOD HEALTH

EMBO Rep. 2020 Aug 5; 21(8): €51069. doi: 10.15252/embr.202051069

ONE HEALTH

Human health and animal health are interdependent.
Atthe same time, both depend on the environment.

ONEHEALTH

ANIMAL
HEALTH

'“Global


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7403703/
https://dx.doi.org/10.15252%2Fembr.202051069
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Jak se do streva volq, tak se
ze streva ozyva
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