A tavola con la fertilita: il
potere del cibo nella
salute riproduttiva

Livia Galletti
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Nutrients/foods to increase fertility

Foods to avoid

Carbohydrates

v 45-60% of daily
calories required.

v Upto 78% intake
cause higher risk of
ovulatory infertility.

Proteins
10-35% of daily calories
required.
Arglnlne

and tyrosine are essential.
Vegan diet suggested.

Healthy fats

20-35% of daily calories
required.
Necessary fatty acids
ranging from 100-1000
mg/55 kg of body weight
of the lactating women.

* Trans fats

= Refined sugars
= Excess caffeine
= Animal protein

= Alcohol

* Tobacco smoking

Protein
l damage

Bio-membrane
damage

Oxidative stress
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Micronutrient

Folic acid

Calcium

Iron

Vitamin B12

Selenium

Zinc

Vitamin E

Vitamin A

Vitamin C

Description

* Known as vitamin B9
e Essential compound involved in key

biochemical processes

e Plays a role in reproductive health
o Facilitates fertilization

Maintenance of healthy red blood cells
Oxygen transport in the blood
Immune function

Free radical homeostasis

Known as cobalamin

e Cofactor in DNA and fatty acid synthesis
* Amino acid metabolism

e Selenoprotein
e Plays a potential role in both female and

male fertility

Plays a key role in fertility for both female
and male
Has a greater importance for men

« A vital antioxidant in the cell membrane
e Supports reproductive functions

e Supports the immune system
* Protects the gonads, reproductive tissues

from oxidative stress

* Aiding in tissue, hormone development
e Cofactor for enzymes, reducing oxidative

damage
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Effect on female

* Improves chances of pregnancy
e Reduces risk of ovulatory infertility

* Creates alkaline environment in vagina
e Follicular production
* Qocyte activation and maturation

Helps the fertilized ovum implantation
process

* Prevents spontaneous abortion
* Necessary for the development and
functionality of the placenta

e Placenta development
e Adequate development of the fetus
nervous system

* Involved in capacitation and fertilization
in the female reproductive tract

* Participates in fertilized egg cell
implantation and placenta development

e Affects ovarian follicular growth, uterine
environments, and oocyte maturation

* Essential for collagen biosynthesis

o Vital for adequate ovarian follicle growth
and also for the ovulation and luteal
phases
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Effect on male

* Provides carbon for DNA
synthesis and methylation
o Critical to spermatogenesis

Regulates sperm motility

e Essential to ejaculate fluidity

e Maintains sperm pH

® Sources of ferritin, which
protects testicular tissue

e Developing sperm

* Improves the sperm quality

e Maintains the spermatozoa
integrity and viability

* Protects them from oxidative

damage

e Testosterone synthesis
* Sperm viability
* Testicle development

e Supports reproductive
function in men

* |ncreases sperm quality and
quantity

* Has influence on
sperm morphology and
concentration

o Affects the integrity and
structure of sperm

* Promotes an environment
for sperm to thrive

Recommended dose

400 pg/day

1 g/day

30-60 mg/day

50 pg/day

60 pg/day

20 mg/day

22-30 mg/day

370 pg/day

85 mg/day

Consequences of deficiency

* Premature birth

Reduced intrauterine growth

* Increases risk of diabetes-

associated congenital
disabilities

Hypertensive disorders of
pregnancy

Osteopenia, paranesthesia
Muscle cramps, tetanus
Delayed fetal growth
Mineralization in the fetus

e Risk of preterm birth

Decreased defenses against
infection

Abnormal psychomotor
development and cognitive
impairment in infancy
Associated with abnormal
estrogen level that interferes
with implantation of fertilized
egg

Increases risk of pregnancy
complications

o Fetal growth restriction

Increases thyroid hormone
Alters the placental function

Preterm delivery
Stillbirth

Fetal neural tube defects
Fetal growth restriction

Placental aging

Vascular endothelial injury
Disorders of pregnancy
Placental abruption
Abortion

Premature birth

Stops puberty in females and
males

Predisposes to low rates

of fertilization and embryo
mortality

Reduces male sexual desire
Incidence of severe
preeclampsia

Sources

Vegetables, fruits, nuts, seafood, eggs,
dairy, meat

Dairy products, cabbage, kale, broccoli,
almonds, tofu, sardines with bones

Beans, vegetables, cereals, breads

Fish, meat, poultry, eggs, milk

Nuts, seafood, fish, shrimp, muscle meats,
cereals, dairy products

Qysters, eggs, red meat, poultry, seafood,
beans, nuts, grains, dairy

Nuts, seeds, vegetable oils, green leafy
vegetables, fortified cereals

Liver, fish oil, eggs, milk, leafy greens,
vegetables, tomatoes, fruits

Citrus, berries, pepper, kiwis, broccoli,
brussels sprouts, tomatoes, potatoes

Ma et al, Food Science and Nutrition, 2022
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¢ ensures proper ovulation
and embryo implantation

¢ andd
assists in the production of sex
hormones and in the development of
reproductive cells

¢ supports ovarian function and
regulates the menstrual cycle
d improves semen quality and sperm
motility, increases testosterone levels
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Vegetable based protein Animal based protein
PUFA Carbohydrates
Multivitamins Sugars
Minerals Trans-fatty acids
MedDiet pattern Western-like diet
| |
Genetics Epigenetics Modifications Gut Microbiota
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[ Foods rich in dietary fiber ]

Increases

Increases activity of gut
associated lymphoid

Reduces post prandial

blood gl level
excretion of ¥yt bile acid e Tose *" | Strengthen
bile acid reabsorption in body* > gut immunity
thrOllfih faeces / Control type-II diabetes
B d T faecal mass \ Blmg sense of
oy . \ satiety and fullness
cholesterol ¢ (ransit time m colon Colonic fermentation v
used 1n bile ¢ _ :
: Decreases Decreases food intake
acid Prevents constipation .
A —— v absorption of food
Propionate SCFA in intestinal tract
Inhibits the synthesis of Control obesity
cholesterol in the
hepatic cells Butyrate  Decreases Gut pH —» Kills pathogenic
\ v \ bacteria
Reduces blood cholesterol level , o
. T population of lactic acid
Limits the growth of  bacteriaand
Decreases death risks o el bifidobacteria and other
from cardiovascular # beneficial bacteria
diseases
Limits colorectal cancer
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Toxins

Cibo, salute riproduttiva Endotoxins
. . . y . end products of metabolism
e interazioni con 'ambiente bacterial endotoxins

Exotoxins
drugs (prescription, OTC, recreational, etc.)
chemicals
agricultural
-food additives
*household
-pollutants/contaminants
microbial

PHASE | PHASE 1I
[cytochrome P450 enzymes] [conjugation pathways]

intermediary /"\/\—————\ excretory
—) —_— metabolites —_— ———» —————_ derivatives

Enzymes, Cofactors & more polar S‘I“fat'on _ ( polar .- )
nonpolar .. Other Nutrients Used more water-soluble O water-soluble
glutathione conjugation®
ation

oxidation
reduction
hydrolysis
hydration
dehalogen

lipid-soluble " —_— :
riboflavin (vit B2) acetylation

niacin (vit B3) Reactive Oxygen amino acid conjugation

pyridoxine (vit B6) Intermediates glycine

folic acid taurine

vitamin B12 glutamine

glutathione ornithine

branched-chain arginine l
amino acids Antioxidant/Protective methylation

flavonoids Nutrients/Plant Derivatives

phospholipids carotenes (vit A) "N-acetylcysteine, cysteine, Bile

methionine are precursors l

lipid-soluble (nonpolar) Kidneys

toxins stored in adipose
tissue contribute to ascorbic acid (vit C)
increased/mobilized toxin 1000pherols (vit E)
load with weight loss Superomde selenium

copper

2.y Secondary
manganese tissue damage Feces/stools

coenzyme Q10

thiols (found in garlic, onions,
Free Radicals & cruciferous vegetables)

bioflavonoids

silymarin

oligomeric proanthocyanidins (OPCs)
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Take home messages

- La salute riproduttiva va tutelata perche fa parte della salute complessiva

* | microbiobioti genitali rivestono un ruolo fondamentale nella protezione della salute
riproduttiva e nella fertilita

» Microbioti e nutrizione comunicano a due vie

* In prevenzione: il modello mediterraneo vince sempre

» Quando ci sono problemi: magari abbassiamo i CHO rispetto a quanto scritto sui
manuali, ma rimaniamo sul modello mediterraneo

* | micronutrienti e le sostanze bioattive del modello mediterraneo sono i nutraceutici
chiave per il suo ruolo nella protezione della salute riproduttiva e nella tutela della fertilita

» Alimenti ricchi di sostanze bioattive consentono anche al fegato di proteggere il corpo
dagli xenobiotici
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