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DIET QUALITY AND MORTALITY RISK 

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. 

Healthy ageing is directly linked to the quality of the diet



DIET PLAYS A KEY ROLE IN HEALTH AND DISEASE

Dietary interventions are able to influence the 

correct  functioning  of different  organs  

and systems improving health and 

preventing  multiple diseases  in humans .  



How is diet linked to human reproduction? 



INFERTILITY:  THE TIP OF THE ICEBERG
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DIET IS ABLE TO AFFECT FERTILITY MODULATING TWO KEY ELEMENTS

Fabozzi et al., RBMOnline  2026



THE KEY ROLE OF GUT MICROBIOTA FOR HUMAN HEALTH 

SFAC , short chain fatty  acid ; IL - 6, Interleukin -6; LPS , ipopolysaccharides ; TNF -Ŭ,tumor  necrosis  factor -alpha

1. Savage DC. Annu  Rev Microbiol . 1977;31:107 -33. 2. Ou J, et al., Food Chem  X. 2022;15:100444.

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

ÅMicrobe -host  interactions are 

crucial  for normal  physiological  

functions  (e.g. nutrient  

absorption , vitamin  production) 

and both  immune system 

development  and tolerance 2



GUT MICROBIOTA AND REPRODUCTIVE HEALTH

Metabolic  
Health

The gut  microbiota can influence  several  key aspects  of female  reproductive  health
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Guo C and Zhang C (2024). Front. Microbiol. 15:1363455. 

GUT MICROBIOTA IS ABLE TO AFFECT THE LEVEL OF SEX HORMONES 

A subset of gut bacteria ð

collectively known as the 

estrobolome ð produces ȁ-

glucuronidase (ȁ-GUS), an 

enzyme that modulates estrogen

metabolism by influencing 

enterohepatic circulation.

ȁ- GUS deconjugates estrogens , 

reducing their excretion and 

promoting their reabsorption into 

the bloodstream



IMPACT OF GUT DYSBIOSIS ON ESTROGEN METABOLISM

GUS, b-glucuronidase

Dysbiosis can lead to the :

Åincrease of b -glucuronidase -producing bacteria leading to a hyperstrogenic pathologic status 

(e.g.endometriosis , UF) 

Åreduction in the abundance of b -glucuronidase -producing bacteria leading to a hypoestrogenic 

pathologic status (e.g. PCOS) 

Elkafas H, et al., Front Cell Infect Microbiol. 2022



Hormonal  
Levels

GUT MICROBIOTA DYSBIOSIS AND INFERTILITY RELATED DISEASES

1. Jiang et al., 2021; 2. Sola-Leyva et al., 2023; 3. Korczynska et al., 2023; Huang et al., 2024
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Metabolic  
Health

GUT MICROBIOTA DYSBIOSIS AND METABOLIC DISEASES



METABOLIC DISORDERS INCREASE THE RISK OF INFERTILITY

US registry 

analysis: almost 
500,000 cycles 

Women affected by OBESITY have: 

Å a statistically significant lower LBR 1 

Å higher miscarriage rate even in case of euploid ET 2

1. Kawwass  J F, et al.,. Fertil  Steril . 2016;106(7):1742 -1750;
2. Bakkensen  JB,  et al., Fertil  Steril . 2024; 121(2):271 -280.



METABOLIC DISORDERS INCREASE THE RISK OF INFERTILITY

HOMAȤIR: Homeostasis model assessment for insulin resistance; 

GI ratio: : Glucose to insulin ratio

FIN: Fasting insulin; 

INSULIN RESISTANCE is associated with a statistically 

significant risk of Recurrent Pregnancy loss 1,2

Women with DISLIPIDEMIA  have  significantly  lower  

implantation ,  clinical  pregnancy , and live birth  rates 3 .

6499 infertile women, including 5618 non-RIF and 881 RIF.

19 studies involving 4453 women 

1. Cai  W Y, et al. BMC Pregnancy  Childbirth . 2022;22(1):916 . 2. Hantoushzadeh  S, et al., Diabetol  Metab  Syndr . 2023;15(1):6  
3.  Zhang Y, et al., . J Clin Endocrinol Metab. 2025 16;110(11)



ROLE OF GM IN THE PATHOGENESIS OF METABOLIC DISORDERS

1. Aydin Ö, et al., Curr  Diab Rep. 2018; 2. Chaudhari  S.N, et al., Nat  Chem  Biol . 2021; 

Adapted from Chaudhari et al., 2021 2
Image from Aydin, et al., 2018 1



ROLE OF GM IN THE PATHOGENESIS OF METABOLIC DISORDERS

Chaudhari, S.N., et al., Nat Chem Biol. 2021;17:1046ï1056

FMT from obese humans or 

mice transfers disease-

associated phenotypes into 

recipient mice. 

Specifically, GF recipients 

exhibit decreased glucose 

uptake, insulin sensitivity and 

impaired gut barrier integrity, 

and increased liver steatosis, 

blood pressure, and weight gain
FMT from lean donors ameliorates 

metabolic phenotypes in recipients



Microbiota
composition 
at distal sites

Image courtesy of the speaker

Bacterial transmission 
routes between gut 
microbiota and distal 

sites exist

GUT MICROBIOTA AFFECTS MICROBIAL ENVIRONMENT AT DISTAL SITES



Salliss et al., Hum Reprod Update. 2021; 28(1): 92-131

THE GUT MICROBIOTA -GONADAL AXIS



DIET IS THE MAIN MODULATOR OF MICROBIOTA COMPOSITION

Food components have a key impact 

on the gut microbiota, influencing its 

composition in terms of richness  

and diversity . 



MICROBIOTA DIVERSITY: A MARKER OF HUMAN HEALTH

Image adapted from Salliss et al., 20212

Both  the richness  and diversity  of the gut  microbiota appear  crucial  in the development      

of different  chronic  diseases 1,2

1. Donati Zeppa S, et al., Cells. 2022 Dec 22;12(1):34; 
2. B and Wells JM. Trends Microbiol. 2021;29(8):700 -712



GUT -DERIVED METABOLITES : A MARKER OF HUMAN HEALTH

Å Short - chain fatty acids are

metabolic by - products of fibers

reaching the colon and  

anaerobically fermented by the 

gut bacteria. 

Å They play a key role in intestinal

homeostasis and induce 

epigenetic changes and 

epigenetic  imprinting in utero 

during  gestation 2



ROLE OF SCFA IN INHIBITING THE PRO -INFLAMMATORY ENVIRONMENT

- Inhibiting  the activation  of the 

inflammasome , reducing  the secretion  of 

pro - inflammatory  cytokines . 

SCFAs  can exert  anti - inflammatory  effects  

through  two  signal  pathways 

Image from Guo and Zhang. 2024
© The Authors . creativecommons.org / licenses /by/4.0

- Inhibiting  histone  deacetylases  to reduce 

production of the proinflammatory  tumor  

necrosis  factor



ROLE OF SCFA IN SAFEGUARDING THE OVARIAN RESERVE

Å SCFAs  prevent  accelerated  loss  of 

the ovarian  reserve

Å Dietary  fiber  sustains  oocyte  quality  

in high - fat  diet  conditions



CAUSES OF DECREASED MICROBIOTA DIVERSITY

Reduced  diversity

Reduced  richness

Altered  functions

Several factors can disrupt  

the gut microbiota 

Fusco et al., Nutrients 2023



ENDOCRINE DISRUPTING CHEMICALS

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



MATERNAL GUT MICROBIOTA SHAPES INFANT MICROBIOTA AND IMMUNE SYSTEM  

Dominguez-Bello MG,Gut, 2019

In stable 

conditions the gut 

microbiota is 

transferred over 

generations of 

humans with a 

MATRILINEAL 

VERTICAL LINE

The mother microbiota influences the 

immune system in newborns  

Andrew J - Nat Rev Immunol 2017



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

EARLY 
ANTIBIOTICS

MICROBIOTA 
DISRUPTION

Reduced diversity

Reduced richness
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METABOLIC 

CHANGES

+ 11%-57% risk

 of OBESITY &

OVERWEIGHT

+ 93% risk 

of IBD
IMMUNE 

CHANGES

Jess T- Sci Rep 2019

Ajslev TA- Int J Obes 2011

Ortqvist et al ï Gut 2019

Rasmussen et al ï Diab Obes Met 2018

Korpela et al ï Microbiome 2017

MATERNAL GUT MICROBIOTA SHAPES INFANT MICROBIOTA AND IMMUNE SYSTEM  



GUT MICROBIOME AS AN EPIGENETIC MODULATOR

Current  evidence  supports a significant  correlation  

between  gut  microbiota composition  and epigenetic  

changes  in genes  relevant  to immunological , metabolic , 

and neurological  development  and functions  

Indrio et al., Front Pediatr. 2017



TAKE HOME MESSAGES

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

crucial for regulating inflammation and metabolic homeostasis.

ÅThe ñone-size - fits -allò approach mainly prevents deficiencies. Tailored nutritional 

interventions , guided by ïomics technologies , enable more precise and effective 

outcomes.

Å Personalized dietary strategies during the periconceptional period represent a powerful 

opportunity to enhance reproductive success and promote long - term offspring 

health.



THANK YOU FOR YOUR ATTENTION

Thediet-gut axis represents a cornerstone of overall well-being



«Let food be thy medicine, and let 

medicine be thy food»

«We are what we eat»

"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!

DIET PLAYS A KEY ROLE IN HEALTH AND DISEASE



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

immune axis, the diet-gut axis, the diet-senescence axis and 

the diet-nerve axis. 

Å nutrient -mediated  mechanisms : metabolic regulators, 

nutrient metabolism pathways, epigenetic mechanisms and 

circadian clocks; 

MECHANISMS LINKING DIET TO HEALTH AND DISEASE

Nutrient-mediated functional processes



EPIGENETICS

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.



NUTRITION AS ENVIRONMENTAL EPIGENETIC FACTOR

Nutrients are able to influence gene 

expression through:

Å DNA methylation (gene silencing), 

Å histone modifications , mainly through 

acetylation (gene activation via increased 

access to chromatin), 

Å post -transcriptional modifications 

through RNA-dependent mechanisms

Nutrigenomic is the science studying the influence of nutrients on DNA 


