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DIET QUALITY AND MORTALITY RISK

Healthy ageing is directly linked to the quality of the diet
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Clinical evidence shows that sustained dietary change from unhealthy to longevity-associated dietary patterns

Is associated with 10.8 and 10.4 years gain in life expectancy in males and females, respectively.
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DIET PLAYS A KEY ROLE IN HEALTH AND DISEASE
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Dietary interventions are able to influence the
correct functioning of different organs
and systems improving health and

preventing multiple diseases in humans .
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INFERTILITY:  THE TIP OF THE ICEBERG

Under-Overweight

Impaired Glucose regulation

Autoimmunity
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DIET IS ABLE TO AFFECT FERTILITY MODULATING TWO KEY ELEMENTS
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THE KEY ROLE OF GUT MICROBIOTA FOR HUMAN HEALTH

The gastrointestinal tract harbours the largest microbial community in the human body 1

A Micr

Commensal bacteria Conditional pathogenic bacteria Pathogenic bacteria

Biological barrier ‘ @ *
q" -

—ap Balance of intestinal microecology

crucial

. Occludin protein
hemical barri Vs .
Chemical barrier > I- - Tight junction Claudins protein —ap Intestinal permeability
fu SCFA Bile acids LPS ZO protein

Anti mlcroh al peptide

Physical barrier . . . . . . . . . . Intestinal epithelial cell

absor

Goblet cell Peneth cell Enteroendocrine cell
. . . ® o
Immune barrier . ® g
® Anti-inflammatory factors
Immune cells —p Inflammatery cytokines { (-2, IL-10, INF-Y) ~p Levels of intestinal inflammation
devel Pro-infiammatory factors

(IL-5, IL-1B, TNF-a)

SFAC, short chain fatty acid;IL -6, Interleukin -6; LPS, ipopolysaccharides ; TNF-U ,tumor necrosis factor -alpha
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GUT MICROBIOTA AND REPRODUCTIVE HEALTH

The gut microbiotacan influence several key aspects of female reproductive health

Immunity and
Inflammation Hormonal
Levels
Microbiota Metabolic
composition at Health
distal sites
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GUT MICROBIOTA IS ABLE TO AFFECT THE LEVEL OF SEX HORMONES

A subset of gut bacteria o)
collectively known as the
estrobolome 0 produces a-
glucuronidase (a-GUS), an
enzyme that modulates estrogen
metabolism by influencing

enterohepatic circulation.

a-GUS deconjugates estrogens ,
reducing their excretion and
promoting their reabsorption into

the bloodstream

B—WOMAN

‘ E; % ‘ Blood Vessel

Ovary Adrenal Gland Adipose Tissue Ectopic Endometrial Cells

Deconjugated
Estrogen 1

Gut dysbiosis

Psicologia, Nutrizione e Benessere

' v ' R \/I A Global Research Alliance
GuoC and Zhang C (202&jont.Microbiol. 15:1363455.



IMPACT OF GUT DYSBIOSIS ON ESTROGEN METABOLISM

B.Pathological Condition

A. Healthy Condition
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Alincrease  of b -glucuronidase -producing bacteria leading to a hyperstrogenic  pathologic status

(e.g.endometriosis , UF)
Areduction  in the abundance of b -glucuronidase -producing bacteria leading to a hypoestrogenic

pathologic status (e.g. PCOS)
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GUT MICROBIOTA DYSBIOSIS AND INFERTILITY RELATED DISEASES
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Figure 2. FMT alter the gut microbiota and slow the progression of ovarian aging related diseases.
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GUT MICROBIOTA DYSBIOSIS AND METABOLIC DISEASES

Metabolic
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METABOLIC DISORDERS INCREASE THE RISK OF INFERTILITY

Women affected by OBESITY have:

A astatistically significant ~ lower LBR 1!

A higher miscarriage rate even in case of euploid ET 2
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METABOLIC DISORDERS INCREASE THE RISK OF INFERTILITY

INSULIN RESISTANCE

is associated with a statistically Women with  DISLIPIDEMIA have significantly lower
- - - 1,2 - - . - - -
significant risk of  Recurrent Pregnancy loss implantation  , clinical pregnancy ,and live birth rates 3.
(A) HOMAZR: Homeostasis model assessment for insulin resistance
RPL Control 0Odds Ratio 0Odds Ratio
Study or Subgroup _Events Total Events Total Weight M-H, Fixed, 95% Cl M.-H, Fixed, 95% Cl o
Celik 2011 14 64 5 64 326%  3.30[1.11,9.81] — S <
Craig 2002 16 74 6 74 392%  3.13[1.15,851] —
Diejomach 2007 8 35 230 139% 4.15([0.81,21.32 — Dyslipidemia
Singh 2022 22 34 6 50 14.3% 13.44(4.45 4061] —_— RIF women with dyslipidemia + High TC
w « High TG
Total (95% CI) 207 218 100.0%  4.80[2.72,8.48] - * High biochemical loss rate Blood screening + High LDL
Total events 60 19 *  Low implantation rate for\lipid panels * Low HDL
Heterogeneity: Chi*= 4.52, df= 3 (P = 0.21); F= 34% sk t . * Low clinical pregnancy rate
Test for overall effect Z= 5.41 (P < 0.00001) : *  Low live birth rate
(B) Gl ratio: : Glucose to insulin ratio ysregulated gencs enriched patimass
RPL Control 0dds Ratio 0Odds Ratio
Study or Subgroup __Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl *  Cholesterol and steroid biosynthesis 4
Celik 2011 8 B4 2 B4 19.4% 4.43[0.90,21.74] T *  Monocyte differentiation v
Craig 2002 16 74 7 74 608%  2.64[1.02,6.86] ——
Diejomach 2007 6 35 230 19.8% 2.90(0.54,15.58] ———
HSD17B74
Total (95% CI) 173 168 100.0%  3.04[1.46,6.32] > DHCR7 4 CDK6 ¥
Total events 30 11 INSIGI 4 ZBTB46 ¥
Heterogeneity: Chi*= 0.30, df= 2 (P = 0.86); F= 0% t t t t EBP 4 HLA-DRBI1¥
Test for overall effect: Z= 2.97 (P = 0.003) 0.005 04 10 200 :gFKT ; :
(C) FIN: Fasting insulin;
RP Control Odds Ratio Odds Ratio Unbalanced endometrial immune
Study or Subaroup _Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl homeostasis
Celik 2011 13 64 5 B4 31.9% 3.01[1.00,9.01) —— +  CD56%mNKcells 4
Craig 2002 19 74 6 74 362% 3.92[1.46,10.48] —a— +  Monocytes 2
Singh 2022 21 34 6 50 31.9%  11.85(3.95, 3552 — + Macrophage 1 4
*  Macrophage 2 ¥
Total (95% CI) 172 188 100.0%  5.12[2.30, 11.41] - . MIM2 A
Total events 53 ¥
Heterogeneity: Tau®= 0.21; Chi*= 3.43, df= 2 (P = 0.18); F= 42% b t t i
0.01 0.1 10 100
Test for overall effect Z= 4.00 (P < 0.0001) . . . .
Fig. 6 Meta-analysis of IR between the recurrent pregnancy loss and control groups. A) HOMA-IR > 4.5, B) Gl ratio < 4.5, C) FIN > 20 6499 | nfe rtl Ie women, InC | u d N g 56 18 non-RIF an d 881 RIF

19 studies involving 4453 women
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ROLE OF GM IN THE PATHOGENESIS OF METABOLIC DISORDERS

i Tvee Editorial
a frontiers ‘ Frontiers in Endocrinology PUBLISHED 27 May 2024
001 10.3389/fendo.2024.1415705

Host genetics, environment,

S sy diet, pre-/pro-/antibiotics

0 crme e Editorial: Emerging roles of the \ l

. . . Published in final edited form as:
A — g ut microbiota in the Nat Chem Bioi. 2021 October ; 17(10): 1046-1056. doi:10.1038/541589-021-00861-2. Microblomie Composttion
pathogenesis of metabolic ) ) ) )
Gt Nl s i s : Chains of evidence from correlations to causal molecules in * ¢
, France
disorders, volume Il microblome-linked diseases —
S Bile acids GLP-1 SCFAs LPS
lijieying@vip.163.com Jieying Liu* Snehal N. Chaudhari', Megan D. McCurry’, A. Sloan Devlin'" PYY

Associations between the microbiome and host phenotypes

Humans or ¢

Change in the microbiome Disease rodents

Bacteroidetes/Firmicutes ratio negatively correlates with body weight* Obesity Humans

Bacteroidetes positively correlates with BMI; negatively correlates with BMI; does not correlate with BMI®7;25; #4 Obesity Humans

B-cell function Metabolism Inflammation
Lipogenesis
L Gluconeogenesis
|

Insulin Resistance

Akkermansia negatively associated with plasma glucose, waist-to-hip ratio and subcutaneous adipocyte diameter*® Obesity/T2D Humans

Increased Klebsiella spp.'*;'? Hypertension Humans

) Image from Aydin, etal., 2018 1

' Adapted from Chaudhari et al., 2021
J - WO M A N ' v ' R \ /I A Global Research Alliance

FeiGologio. Muitzions: e Benessers 1. Aydin O,etal, Curr Diab Rep.2018;2. Chaudhari S.N, etal., Nat Chem Biol.2021;




ROLE OF GM IN THE PATHOGENESIS OF METABOLIC DISORDERS
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Chaudhari, S.N., et al., Nat Chem Biol. 2021;17:10461 1056
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GUT MICROBIOTA AFFECTS MICROBIAL ENVIRONMENT AT DISTAL SITES

Bacterial transmission
routes between gut
microbiota and distal

sites exist

Vaginal
microbiota
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THE GUT MICROBIOTA  -GONADAL AXIS

Review
<10 28 February 2024
389/fimmu 2024 1346035

? frontiers ‘ Frontiers in Immunology

DYSBIOTIC GUT MICROBIOME - DISEASED UTERUS
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DIET IS THE MAIN MODULATOR OF MICROBIOTA COMPOSITION

. nutrients

Review
Food Components and Dietary Habits: Keys for a
Healthy Gut Microbiota Composition

Emanuele Rinninella -2*®, Marco Cintoni *®, Pauline Raoul 2, Loris Riccardo Lopetuso 24,
Franco Scaldaferri 2%, Gabriele Pulcini 3, Giacinto Abele Donato Miggiano 12,
Antonio Gasbarrini 2 and Maria Cristina Mele 200

Food components have a key impact
on the gut microbiota, influencing its
composition in terms of richness

and diversity

Actinobacteria
«» Firmicutes . Treg cell OTh17
a» Proteobacteria ‘
a» Bacteroidetes g MacTEpIHgn 8;:?
«» \errumicrobia Denditric cell

B—WOMAN

Vegan/Vegetarian Gluten-free Diet Ketogenic Diet Low Fodmap Western Diet Mediterranean
diet Diet Diet
/ Gut microbiota variations | Bifidobacteria \
{ Bifidobacteria 1 Bifidobacteria* 1B ; . - -
Bifidobacteria P ; TR I y
1 Corabaciariscsee { Bifidobacteria 1 uminococcus torques [ Biadobecteria
T Roseburia Sl orbad e
Clostridium i L Eubacterium rectale
clostridioforme 1 Veilonellaceae i e 4 Ruminococcus 1 Fsbocad Niaiv  Lactobacills
1 F.prausnitzii 4 Ruminococcus bromii { Femicutis gnavus | Lactobacillus { Clostridium
L Clostridium cluster XIV | Roseburia 4 Clostridium 7 Lachnospiraceae
1 Victivallaceae 4 F. prausnitzii Iy ;
P * Enterobacteria (E.col) Enterobacteria -
1 Kiebsiella pneumoniae Iibs'tgngua; ™ Desulfovibrio spp 1 Bilophila | Enterobacteria
1 Bilophila . ct s d.’ I 1 Akkermansia I '
litus v 1 Parabacteroides 1 Alistipes _—T Bacteroidetes
1 Bacteroides/Prevotella L F prausnitzii 1 Bacteroidetes 1 Prevotella
1 B. thetaiotaomicron T Bacteroides
T BaCWOIam — - — " e
[ nterobacterer Ecoy | [T Akemansia |
Microbiota Healthy bacteria Total bacteria Total bacteria Microbiota ] Microbiota diversity
diversity ? abundance abundance and abundance diversity and stability
o T - \ \.\ :- diversity — ® T e "
Mucus . \ .\ ~- \
il - e -
Epithelial
b‘;'"k, &G & @ @ ® & ‘ 8 \ &

Lamina

00

0 o

® o
choo

Vg%

OCe *

Psychology, Nutrition and Wellbeing

IVIEM A )




MICROBIOTA DIVERSITY: A MARKER OF HUMAN HEALTH

Both the richness and diversity

of the gut microbiota appear crucial inthe development

of different chronic diseases 12

Healthy Gut Microbiota

Microbiota diversity and
richness

Host's health
Homeostasis in

metabolic, oxidative
and cognitive status

Dysbiosis

Decrease in the variety
\ of bacterial species and
\ destruction of helpful
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Increased intestinal
permeability

v ] Chronic diseases
The Second Brain
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GUT -DERIVED METABOLITES

: A MARKER OF HUMAN HEALTH

A Short -chain fatty acids are
metabolic by - products of fibers
reaching the colon and
anaerobically fermented by the
gut bacteria.

A They play a key role in  intestinal

homeostasis  and induce

epigenetic changes and
epigenetic  imprinting in utero

during gestation 2
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Highlights
Short chain fatty acids (SCFASs) contrib-

ute to intestinal homeostasis and the reg-
ulation of energy metabolism.

SCFAs circulating in the blood influence
tissue-specific acetylation of histones 3
and 4 in a tissue-specific fashion.

Delivery of SCFAs to the colon, using
specialized diets, prevents onset of dia-
betes in nonobese diabetic (NOD) mice.

During gestation, SCFAs can cause epi-
genetic imprinting in utero and protect
against allergic airway disease.

SCFAs regulate the blood-brain barrier
and neuroimmunoendocrine functions.
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ROLE OF SCFA IN INHIBITING THE PRO -INFLAMMATORY ENVIRONMENT

TYPE Review

a frontiers = Frontiers in Microbiology | e 05 March 2024
SCFAs can exert anti -inflammatory effects Y Role of the gut microbiota in the

pathogenesis of endometriosis: a
through two signal pathways o TEVIEW

EEEEEEEEEE

Cuishan Guo and Chiyuan Zhang*

Gut lumen
- Inhibiting the activation of the | Y (o) A A\
§ N . ( ~
0 0 0 Impaired gut barrier ‘OLES % @ i ’_/ = ZI .‘.. ' \ ,/:\' : 3
inflammasome , reducing the secretion of oy s ety gaasg SR i atad pladay ety hate : - ' 1
© 00 o9 0 00 ojojege 0 © 00 o0
pro -inflammatory  cytokines . . T e

GPR109A

- Inhibiting histone deacetylases to reduce \ GPRA3

production of the  proinflammatory  tumor i
NF-kB | —=' —
. i YOVOVOK Pro-inflammatory
necrosis factor o | V8 NLRP3 Inflammasome | Cytokines 4
IL-6,IL8, TNF-a T Nucleus
J - WO M A N ' v ' R \ /I A Global Research Alliance
Psicologia, Nutrizione e Benessere Image from  Guo and Zhang. 2024

© The Authors . creativecommons.org /licenses /by/4.0



ROLE OF SCFA IN SAFEGUARDING THE OVARIAN RESERVE

Cell Host & Microbe

¢? CellPress -
OPEN ACCESS

The microbiota extends the reproductive lifespan
of mice by safeguarding the ovarian reserve

Sarah K. Munyoki,’:?# Julie P. Goff,"->* Amanda Reshke, - Erin Wilderoter,'-%* Nyasha Mafarachisi,>*
Antonija Kolobaric, ™22 Yi Sheng,'-* Steven J. Mullett,*-> Gabrielle E. King,* Jacob D. DeSchepper,? Richard J. Bookser,?
Carlos A. Castro,'-* Stacy L. Gelhaus,*° Mayara Grizotte-Lake,® Kathleen E. Morrison,” Anthony J. Zeleznik,'-*

Timothy W. Hand,®¢ Miguel A. Briefio-Enriquez,’® and Eldin Jasarevi¢2210*

A SCFAs prevent
the ovarian
A Dietary fiber sustains

in high -fat diet conditions

B—WOMAN

Psicologia, Nutrizione e Benessere

reserve

accelerated loss of

oocyte quality

GERM FREE

%P

@ No microbial SCFAs
@® Ovarian inflammation
® Depleted follicle reserve

® Premature reproductive failure

CONVENTIONAL and COLONIZED

%P

scea VY

* . Acetate
* .° Propionate

Dietary fiber

@ Microbial SCFAs produced
® Ovarian homeostasis

® Preserved follicle reserve
©® Extended fertility

Munyoki et al., 2025, Cell Host & Microbe 33, 1731-1747
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CAUSES OF DECREASED _ MICROBIOTA DIVERSITY

Several factors can disrupt High-protein diet
] ] High-salt diet
the gut microbiota High-fat diet

High-sugar diet

Gut microbiota dysbiosis

Antibiotics
Antitumor drugs
Immunosuppressants

Atmospheric particulate

Heavy metals
Microplastics
Pesticides

Reduced diversity

Enviromental pollution

& Reduced richness
ge

Diseases V Altered functions
Habit ‘ ’ —

Genes

’ Other factors

J - WO M A N l v ' RM A ) Global Research Alliance

Psicologia, Nutrizione e Benessere FUSCO et al, NutrlentS 2023



ENDOCRINE DISRUPTING CHEMICALS

- cells

Perspective

Endocrine-Disrupting Chemicals, Gut Microbiota, and Human
(In)Fertility—It Is Time to Consider the Triad

Gemma Fabozzi 1'2*({, Paola Rebuzzini 3, Danilo Cimadomo 2*, Mariachiara Allori 1, Marica Franzago 450,
Liborio Stuppia %, Silvia Garagna 7, Filippo Maria Ubaldi 2, Maurizio Zuccotti >7*( and Laura Rienzi 2.8

ENDOCRINE DISRUPTORS
INDUCE A DYSBIOTIC GUT
MICROBIOTA (GM)

Exposure to EDCs is one of the main causes

of GM dysbiosis

This condition can lead, in turn, to an
increased risk of occurrence of a range of
infertility-related diseases in the exposed

individual and in the offspring

JA\

DIOXINS

POLYAROMATIC
HYDROCARBONS |

e

)
y
i
POLYCHLORINATED
BIPHENYLS

PESTICIDES h

-
- Dysregulation of intestinal permeability
- Permeation of antigens, endotoxins, pathogens

- Altered production of neurotransmitters and
metabolites

- Chronic low-grade inflammation

INFERTILITY RELATED CONDITIONS
ASSOCIATED WITH GM DYSBIOSIS

FACTORS AFFECTING OFFSPRING
GM DURING PREGNANCY AND IN
THE POST-NATAL PERIOD

MEN WOMEN
- Altered androgen - Altered oestrogen
metabolism metabolism
- Compromised - Premature ovarian
blood-testis barrier failure
integrity - Polycystic ovary
- Impaired sperm syndrome

quality/quantity - Endometriosis

- Placenta environment

- Mode of delivery
- Breast-feeding

- Antibiotics

- Parental genetics
- Environment

- Parental lifestyle
- Maternal stress

- Parental microbiota

S—WOMAN

Psychology, Nutrition and Wellbeing
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MATERNAL GUT MICROBIOTA SHAPES INFANT MICROBIOTA AND IMMUNE SYSTEM

Bacteria Archaea  Eukarya

5

Holobiont evolution

The mother microbiota influences the
Immune system in newborns

Nutrients influence
maternal microbiota
composition

Neonate

i

e Expansion of gut innate
immune cells

* Development of intestinal
epithelial cells

* Mucus development

e Expression of antimicrobial

In stable

Maternal antibodies

conditions the gut

Maternal bacterial
metabolites

microbiota is

Maternal
intestine

transferred over

zr:/rl':tcii)oob(;?etsaénd peptides and secretion of

nutrients from antibodies
the mother i l

generations of

humans with a
MATRILINEAL
VERTICAL LINE

. | Prevent the translocation of
. | the endogenous microbiota
. | and avoid hyper-reactivity to
. | microorganism-derived

. | compounds

_____________________________

Dominguez-Bello MG, Gut, 2019 Andrew J - Nat Rev Immunol 2017
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MATERNAL GUT MICROBIOTA SHAPES INFANT MICROBIOTA AND IMMUNE SYSTEM

Decreased microbiome diversity leads to transient alteration of healthy microbiota that can drive
to long -lasting effects, including higher risk of IBD and overweight/obesity

E - . . + 93% risk
EARLY MICROBIOTA IMMUNE é of IBD
ANTIBIOTICS DISRUPTION CHANGES

Reduced diversity
\ METABOLIC

Ortqvist et al T Gut 2019

Reduced richness
Delayed maturation
Altered functions

+ 11%-57% risk

of OBESITY &
CHANGES OVERWEIGHT
Jess T- Sci Rep 2019 Rasmussen et al i Diab Obes Met 2018

Ajslev TA- Int J Obes 2011 Korpela et al i Microbiome 2017
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GUT MICROBIOME AS AN EPIGENETIC MODULATOR

TABLE 3 | Epigenetic modifications associated with specific profiles of gut
microbiota.

Current evidence supports a significant correlation

Strains Epigenetic Route Clinical effects

mechanism

between gut microbiota composition and epigenetic

HrSTEO00daysioiilife

Lactobacili and Butyrate- Nuclear Reduced intestinal and
c 5 5 . Bifidobacteria ~ associated histone factor-xB, systemic inflammation
changes in genes relevant to immunological , metabolic deacetylse  peroxisome (88, 104)
(HDAC) inhibition proliferator-
. - activated
and neurological development and functions receptor-y,
interferon-y
Deoxyribonucleic  Genes Modulation of
acid (DNA) involved in intestinal and systemic
Maternal UL methylation inflammatory  inflammation (88)
= sz:ﬁ?:ge:g:ltjsmon Neonatal and infant nutrition secondary to pathways
« Dietary methyl donors S Humanimilk methyl-donor
* LCPUFA intakes « Formula milk production
* Food pollutants 7 -+ Prebiotics/probiotics
Nutrition Increased DNA methylation  Toll-like Altered expression of
5 A ’i\\ Firmicutes/ (CpQ) receptor (TLR) pro-inflammatory genes
W w Bacteroidetes 2 and TLR-4 Increased risk of type 2
¥ ratio diabetes mellitus (118)
* Maternal microbiota
; m::’:r :afld:r:i;’mamdiet . " ) + Human genome DNA methylation SCD5 gene, Altered catalysis of
N Anterataland pacenat ~——  Microbiome Eplgenome * Environmental factors encoding for monounsaturated fatty
antibiotic exposure ) a primate- acids from saturated fatty
* Urban/rural environment | - .
4 specific acids
stearoyl-
coenzyme A
desaturase
USF gene, Paossibly increased risk
involved in of overweight, obesity
\ fatty acid and lipid metabolism
synthase and  disturbances (119)
in lipogenesis

B—WOMAN

Psychology, Nutrition and Wellbeing
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TAKE HOME MESSAGES

A Nutrition plays a pivotal role in reproductive health by modulating the gut microbiota,

crucial for regulating inflammation and metabolic homeostasis.

A The f-sizedits-al | 06 approach mainly pTaéowemnmtimnaldef i ci enci
interventions , guided by T omics technologies , enable more precise and effective
outcomes.
A Personalized dietary strategies during the periconceptional period represent a powerful
opportunity to  enhance reproductive success and promote long  -term offspring
health.
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All disease begins in the gut.

- Hippocrates -

£
" »

Thediet-gut axis represents a cornerstoneaserall wellbeing

P ,
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DIET PLAYS A KEY ROLE IN HEALTH AND DISEASE

«We are what we eat»

«Let food be thy medicine, and let
medicine be thy food»

"If we could give every individual the right
amount of nourishment and exercise, not too
little and not too much, we would have the

safest way to health."

Hippocrates , Father of modern medicine , 2,500 years ago!

72— WOMAN
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MECHANISMS LINKING DIET TO HEALTH

AND DISEASE

Signal Transduction and Targeted Therapy

REVIEW ARTICLE 0PN
Dietary regulation in health and disease

Qi Wu @', Zhi-Jie Gao®, Xin Yu” and Ping Wang ('™

A nutrient -mediated mechanisms : metabolic regulators,

nutrient metabolism pathways@tic mech@nd

circadian clocks;

A diet-responsive effectors : diet-endocrine axis, the diet-

immune axis(the diet-gut axis)the diet-senescence axis and

the diet-nerve axis.

B—WOMAN

Carbohydrates

Dietary intervention

Amine acids Micronutrients Metabolites
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Nutrient-mediated pathways

P
ROS /

-
Auto;l)hagy<—

b5 FAO/Lipogenesis

Immunoregulation q Neuromodulation
} Inflammation tNeurogenesis
| Thymic lipotrophy » tNeuron survival
t Optimization of ,',",‘é';m et 1 Neurotrophiu-3 BDNF
Immue response ey }3 & ] R R tNeurologic function
IR/ A/
Cytokines Elimination of senscent cells Gut microbiome
| Insulin/IGF-1 | Leptin 1 DNA repair 1 Alternation microbial composition
T FGF21 1 Adiponectin | Oncogenes 1 Altered function of gut microbiome
T T Asprosin {ROS t Metabolites like SCFA
| Prolactin tACBP : :
% Corticosterone 1 Mitophagy 1 Change of immune cells

Psychology, Nutrition and Wellbeing
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EPIGENETICS

Diet is one of the most powerful

environmental epigenetic factors

Nutrients should not be considered just

a source of energy.

What we eat influences our genes.

S—WOMAN
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NUTRITION AS ENVIRONMENTAL EPIGENETIC FACTOR

Nutrients are able to influence gene

expression through:
A DNA methylation (gene silencing),

A histone modifications , mainly through
acetylation (gene activation via increased

access to chromatin),

A post -transcriptional modifications

through RNA-dependent mechanisms

Nutrigenomic is the science studying the influence of nutrients on DNA
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