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NUTRIO-THERAPY IN THE MANAGEMENT OF INFERTILITY

ABSTRACT

Besides aging, a number of non-modifiable lifestyle-related factors such as smoking, elevated
consumption of caffeine and alcohol, stress, agonist sports, chronic exposureto environmental
pollutants, and other nutritional habits exert a negative impact on both man and woman’s fertility.
In particular, metabolic disorders including diabetes, obesity andhyperlipidemia commonly
associated to hypercaloric diets are suspected to affect fertility. either by direct damage to
oocyte/spermatocyte health and differentiation, orby indirect interference with the pituitary-
hypothalamic axis, resulting in dysfunctionaloogenesis/spermatogenesis. Obese womenshow
decreased insulin sensitivity determining persistenthyperinsulinemia, which may be involved in
the pathogenesis of Polycystic OvarySyndrome. Thus, the reduced insulin secretion induced by
dietary adjustments is anattractive non-pharmacelogical treatment to prevent infertility, and a
Mediterranean dietaimed at maintaining'normal body mass may be effective in the preservation of
ovarianhealth and physiology. Furthermore;. in relation to the oxidative stress as a co-factorof
defective oocyte/spermatocyte maturation, an appropriate intake of proteins, antioxidants
andmethyl-donor supplements (1-Carbon Cycle) may decrease the bioavailability of toxicoxidants
resulting in the protection of oocyte as well as spermatocyte maturation.
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1.0 INTRODUCTION

Infertility is a major problem in modern society and recurs in as much as 20-30% of the
fertilefemale population [1]. The American Society of Reproductive Medicine (ASRM) delineates
infertilityas the failure to conceive after one or more years of attempts of natural

fertilization.According to World Health Organization (WHO), about 80 million women world-
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wide have beenaffected by this disease to date, with a prevalence of~50% of all women in
developing countries [2].Besides a number of gynecological and systemic diseases affecting an
individual’s fertility, lifestylefactors and environmental conditions such as stressful jobs,
unbalanced nutrition and unhealthydiet concur to interfere with reproduction safety in both
women and men. Therefore, abnormalbody weight and energy supply in terms of restrictions, as
well as dietary enrichment incarbohydrates, fatty acids, proteins, vitamins and minerals all exert a
detrimental impact on bothovulatory function and normal spermatogenesis. In,addition to the
negative interference with thesafety of gametes, several nutrients of major diets also. affect the
implantation of a normal embryo.This review revises how several lifestyles and rough.nutritional
regimens may interact withthe reproductive health in women and how ‘adequate nutritional
support may improve fertility.

1.1 Major Lifestyle Factors Affecting Fertility

A number of lifestyle-related factors, such as obesity, smoking, intense sporting activity, alcohol
consumption, drug addiction or abuse of other substances, have an adverse influence on both
male and female fertility. To date, most infertilityis. usually”treatable with major procedures
belonging to theAssisted Reproductive Technology (ART)methods.However, the normalization
of those factors could probably restore normal oocyte maturation and prevent the adoption of
these procedures [3]. Therefore, the major factors.influencing infertility are listed below.

1.1.1 Age

Besides lifestyle factors; woman’s age is amajor factor influencingthe spontaneous probability of
conception that already  startsto decrease by 25-30 years of age. Given the age-
correlateddeterioration of the ovarian reserve and oocyte quality, it isexpected that the global
trend of postponing maternity will resultin increasing involuntary childlessness.The
improvement, of. oocyte vitrification resulting inpregnancy and live birth rate increases
comparable:.to using freshoocytes, which has offered a chance to cryopreserve oocytes
forupcoming practice, presenting women with the possibility todelay their motherhood [4].

1.1.2 Tobacco Smoking, Coffee andAlcohol Abuse

Tobacco smoking markedly affects the reproductive healthof both men and women, albeit acting
in different ways.

Heavy alcohol consumption indirectly affects the fertility whenassociated with nutritional or

secondary health disorders [5]. Infemales, smoking is associated with a rapid decline of



ovarianreserves, delayed conception and heightened risk of spontaneousmiscarriage, as well as a
lower success rate from ART, while inmales the percentage of normal semen morphology and
motilityis significantly reduced [5]. The influence of alcohol intake onreproductive outcomes has
already been investigated in severalstudies, yet it is still impossible to demonstrate a significant
correlation between alcohol intake and oocyte maturation andfertilization in females, and
between male alcohol consumptionand the rate of lost pregnancies [6].Ferroniand co-workers [7]
evaluated the impact of these lifestylefactors on in vitro fertilization (I\VF) outcomes in 351
couplesattending the PIVET Medical Center in Western Australia.Considering the quantity of
collected oocytes, fertilization rates,pregnancy, and pregnancy loss, the multiple regression
analysisshowed that smoking strongly damages the quality of gametesin both:sexes resulting in a
reduction of ovarian reserve inwomen, and in a significant. decrease:.in density, count,
mobilityand morphology of sperm in men. On the contrary, femalealcohol consumption did not
show any correlation with fertilityparameters, while in males, it even showed a positive effect on
fertilization rate in the cohort with an associated consumptionof fruit and vegetables [6]. In
addition, evidence suggests that high intake.of caffeine has a potential dose-response association
resulting in both a longer time for conception.and increased risk of pregnancy loss [8].

Therefore, based on the available evidences; there is an important impactof tobacco smoking on
IVF clinical outcomes. However, the link between alcohol consumption and infertility needs to
be well explored.

1.1.3 Stress

A stressful life, particularly:in hard-working women, maycontribute to infertility since symptoms
related to anxietyand depression are described as more frequent in infertile thanin fertile females.
These features concur to produce a conditionof psychological stress that may alter the
physiological coeytematuration [9]. In a meta-analysis performed on 2,202 patients, Purewal and
contributors:[10]. demonstrated that a favorable successof ART treatments leading to a higher
rate of . conception isobtainable in the absence of depression and anxious
mentalstates.Furthermore, it has been described that stress managementby periodic relaxing
training is helpful in decreasing thepsychological distress in infertile women and may resultin
increased conception rates [11].

1.1.4 Nutrition Styles and Body Weight



Reproductive performance is definitely influenced by foods andtype of nutrition. An unbalanced
caloric and protein intake dueto incorrect food consumption, responsible for severe under-
orover-weight, leads to alterations of the ovarian function withsubsequent increase in infertility.
Several studies exploringthe effect on fertility of various dietary habits are based on datafrom
extended studies including 116,678 females in the Nurses’Health Study Il that defined the
reduced risk of fertility due toovulatory disorder in women whose food regimen included
lowglycemic content and limited intake of nutrients [12]. Variationsof the body. weight in terms

of overweight, obesity or severeunderweight associated to alterations of‘the energy:balance

to conceive is longer in womenwith body mass index (BMI) superiot.to 25 kg/m? or inferior to19
kg/m?, and that both overweight and obesity are significantlyrelated with reduced pregnancy rate,
increased supplies ofgonadotrophins and higher miscarriage. rate. High BMI is alsoassociated
with adverse pregnancy outcomes such as gestationaldiabetes, hypertension and premature births
and unbalanceddiets with a prevalence of carbohydrates, fatty-acids, proteins orvitamins
andmicronutrients definitely exert a negative impact onovulation. Moreover, nutritional factors
may influence not onlyoocyte maturation, but ‘also quality of embryos and efficiency
ofimplantation. However, more information regarding the role ofnutrition in procreation is
needed to provide guidelines devotedto nutritional management of infertile women [13].

1.1.5 Environmental Pollutants

The Occupational Safety and.Health “Administration (OSHA)postulated that long-Ilasting
exposure to chemical agents asorganic solvents, heavy metals, aromatic amines, pesticides
andvegetal toxins is related to“reduced fertility and improvedpredisposition to occasional or
recurrent miscarriages. Furthermore, environmental pollutants, determining theformation of DNA
adducts:and:abasic sites constructioncan induce DNA modifications in gametes and embryos
byintroducing genetic mutations once unrepaired [14].

20 NUTRITIONAL DISORDERS

A normal reproductive performance definitely requires a healthynutrition since malnourished
males and females are reportedas major infertile populations in developing countries while,eating
in excess, fast food consumption, hypercaloric dietaryregimens and obesity, concur to infertility
in well-developed andwestern societies.Particularly in women, abnormal nutrition may

permanentlyaffect oocyte maturation, and a better understanding of themolecular events
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deranged in malnourished people wouldprovide solutions for restoring normal reproductive
functions [14].

2.1 Malnutrition

Deficient food intake, inadequate alimentary regimes, strongdietary restrictions and a general
lack of nutrients result inloss of both body weight and physical performance, delayedpuberty,
lengthening of the post-partum interval to conception,lower gonadotropin secretion levels with
alterations of thephysiological ovarian cyclicity and increased infertility. Poorintake of proteins,
micro and macro-minerals and vitamins isassociated with reduction in reproductive performance
sincethe altered energy balance is directly correlated to the reducedevulatory ‘maturation in
women [15]. Thus, inadequate nutritionis closely linked to female reproductive pathophysiology.
This isconfirmed by the fact that both bulimia nervosa and anorexia,namely two pathologic
conditions affecting 5% of womenin childbearing age, ~are indisputable causes of
amenorrhea,infertility and miscarriages [16].

2.2 Overweight and Obesity

Overweight and obesity are diffused pathological conditionsduring the woman’s reproductive

age, with an incidence up to 20-25% among patients consulting for infertility. WHO| - —[Comment[MMaa]: Cite where this information
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estimatesthat 9% to 25% of females in industrialized countries are obeseand at greater risk of
generating obese children, particularly. whenaffected by gestational diabetes. Through insulin
resistance (IR)and high levels of insulin and androgens, the adipose tissue isresponsible for
ovulatory disorders in disposed patients and anovulation associated to obesity is responsible for
higher risk ofmiscarriages: and:infertility [15]. Management of anovulation inobese women
includes diet and.exercise in.parallel with standardmethodologies of ovulation induction.

In patients withouti.ovulatory disorders, overweight andobesity extend the time to conceive,
decrease. the, outcomeof infertility treatment and increase the rates of gestationaldiabetes,
hypertension, cesarean section, overweight newborns,perinatal mortality and morbidity. A
number of nutritionaland clinical studies have confirmed that the MediterraneanDietary (Med.
Diet) patterns and regular physical activity inoverweight women significantly reduce
unsuccessful —attempts toconceive and improve the efficacy of ARTpregnancy
programs.Therefore, the evaluation of lifestyle habits and the modificationof unhealthy behaviors
by appropriate assistance or with specificmanagement, such as acid folic supplementation, must

besystematic in females attempting to conceive [13].



2.3 Polycystic Ovary Syndrome (PCOS)

PCOS is a recurrent reproductive endocrinological disorderthat affects up to 20% of women of
reproductive age globally[17]. Basic diagnostic criteria for PCOS include at least twoof the
following criteria: oligo-anovulation, hyperandrogenismand ultrasound-ascertained polycystic
morphology of one ovary(minimum 12 follicles of 2-9mm in diameter or >10 cm3ovarian
volume) [17]. The IR and hyperinsulinemia play asignificant role in the development of PCOS
and contribute tothe development of MS [18]. However, the “:mechanism by
whichhyperinsulinemia and hyperandrogenism are responsible for thederegulation-of:.ovarian
function is unclear. Experimental datashow that through its receptor, insulin:has specific
activitieson steroidogenesis by stimulating the cells of the theca tooversecrete androgens and
improving the responsiveness ofovaries to the luteinizing hormone (LH) for the
androgenproduction [19]. The insulin-like growth factor-L receptor-(IGF-IR) could alsobe
involved in the mechanism of hyperandrogenism inducedby hyperinsulinemia observed in PCOS
patients. In fact, whenbound to IGF-IR, the insulin,activates B-subunit tyrosine kinaseactivity by
amplifying the normal IGF-I signal [20]¢>Maoreover, theinsulin-like growth factor binding
proteins (IGFBPs) are involvedin the systemic and local regulation of IGF activity by bothIGFI
and IGFII with high affinity. These complexes thus leadto a reduction in the hepatic secretion of
insulin growth-factorbindingprotein-1 (IGFBP-1):and a consequent bioavailabilityof IGF-1, with
the final effect of enhancing the androgenproduction by both interstitial and stromal cells of the
theca[20].Previous studies have.established that patients affected byPCOS with BMI in the
highest quartile (>30 Kg/m?) have a veryhigh risk of developing MS [21]. PCOS is the major
cause ofinfertility due to ovulatoery disorders although the anovulationmechanisms are unclear.
The anovulation. is'characterized by anapparent arrest of antral follicle development at the 5-
10mmdevelopmental stage thus implying a failure in entering thecycle preovulatory phase.

Under specific conditions, however,the spontaneous ovulation may also occasionally occur, and

Metformin is the most commonly used insulin-sensitizingdrug to treat PCOS due to its ability to
increase insulinsensitivity, reduce hepatic gluconeogenesis, as well as to inhibithepatic uptake of
lactate and alanine, and to increase theconversion of pyruvate to alanine. The molecular
pathwaytriggered by Metformin is today partially unclear. Severalstudies have identified

multiple potential mechanismsof action such as the inhibition of the mitochondrialrespiratory
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chain and glycerophosphate dehydrogenase,hyperactivation of AMP-activated protein kinase
(AMPK)or cyclic adenosine monophosphate (CAMP), inhibition ofglucagon and deregulation of
gut microbiota [22]. Thesemechanisms, together or individually, result in an increaseof oocyte
maturation and a favorable effect on infertilityin PCOS.

2.4 Metabolic Syndrome (MS)

MS is a very common disease in Western countries andincludes multiple endocrine disturbances,
such as overweight,altered levels of hepatocytolysis, arterial hypertension, obesity,dyslipidemia,
and IR. MS is a major social health problem,particularly in developed nations such as:the United
States butalso in Europe, with a prevalence of 20 and 30%, respectively[22].“Although not
completely assessed, several factors havebeen implicated and primarily include the hypercaloric
diet inassociation with deregulated dietary habits, sedentary- lifestyles;increased age and
augmented BMI. MS is also suspectedto play a definite role in-carcinogenesis, particularly in
thegastrointestinal tract.Several studies have demonstrated that females with MS,inadequate
metabolic control and primary or secondaryamenorrhea show: low levels of LH and FSH,
associated witha lack of residual insulin: secretion [23]. “Such studies havedemonstrated
abnormalities of GnRH pulse generator; as‘well-asa decrease in numbers and amplitude of LH
pulses in patientswith diabetes and amenorrhea compared to patients with normalmenstrual
cycles. On the other hand, IR, hyperinsulinemia-andrelated metabolic abnormalities in MS may
exert a role in theprogress-of.the PCOS [24].Interestingly, all therapeutic approaches used for
thecorrection of insulin homeostasis in obese and MSpatients, such as Thiazolidinediones,
Metformin, lifestylemodification. for weight reduction or bariatric surgery havebeen proven to

produce restoring effects on-ovulation andhyperandrogenemia[25].
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Figure 1:Mechanism of Hyperandrogenism.

Source:Silvestriset al.[5]

Similar to the high bio-availability of androgens, high insulin concentrations inhibit SHBG|

production. However, thecombined activity of insulin and androgens reduces the SHGB
concentrations yielding, qdncreased free androgen levels which aggravate the underlying
insulinresistance:. These conditions ultimately foster a self-propagating positive feed-back loop
that increases in severity over time. On the other side, insulin stimulatesovarian androgen
production acting:via insulin receptors on theca/interstitial cells in ovarian stroma. At high
levels, insulin also binds to IGF-1 receptors or possiblehybrid receptors, which are structurally
similar and use a similar signaling mechanism [5].

3.0 HEALTHY NUTRITION FOR A HEALTHY OVULATION

Nutrition plays a major role in enhancing the reproductiveefficiency both in women and men,
and contrarily to thedetrimental role of body weight, the effect of the diet in femalefertility is not
well-defined. However, the interaction betweennutrition and fertility appears critical for the

reproductiveperformance and the relationship between ovulatory disordersand metabolic diseases
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such as diabetes and/or galactosemiasuggests that dietary factors exert etiological role in some
variantsof infertility [13].The role of different nutrients that could have an impact onfemale
fertility are summarized in the following sections.

3.1 Proteins

The role of protein intake on reproduction is complex andit is still unclear how the source or the
amount of proteinconsumption may affect the ovulatory function or women’sfertility. However,
it is well-known that protein intake hasbeen associated with a deregulation of the steroidogenesis
inwomen affected by PCOS, likely by reducing hyperinsulinemia.

To this regard, Mumford et al. [26] demonstrated that in healthywomen a protein-rich diet,
particularly of animal proteins,is significantly associated with . lower ‘testosterone levels,
thushighlighting  the  potential  correlation  between. protein. intake andandrogen
synthesis.Furthermore, in a cohort of healthy women,Chavarro and coworkers [27] showed that
the consumption of animal or vegetableproteins was associated with:increased or lower risk of
ovulatoryinfertility, respectively. This correlationsis statistically significantin women older than
32 years but the underlying mechanismsremain unclear.

3.2  Carbohydrates

To date it is still not well-established whether carbohydrateconsumption could have an effect on
ovulatory function andin general on fertility:in healthy women. In a populationof 17,544 women,
Chavarro and coworkers_[27] further showed that thechronic intake of carbohydrates was
positively associated withovulatory disorders. In this context, restored ovulatoryfunction and
fertility were observed in healthy. women withPCOS by improving glucose homeostasis. Thus, it
is possiblethat ‘several ovulatory disorders are caused by the effects ofcarbohydrate intake on
glucose metabolism:[28]. Therefore, ahigher dietary glycemic load appears related with elevated
fastingglucose levels, hyperinsulinemia and IR, that are responsiblefor a higher release of free
IGF-l and androgens ultimatelyresulting in endocrine disturbance and oocyte maturativedefects
[29].

3.3 Lipids

The impact of fats on reproduction in women is an actual focus ofinvestigative research. Dietary
fatty acids and cholesterol intakesare theorized to affect fertility and pregnancy outcomes,
likelythrough the increased production of prostaglandins and steroids[30]. However, few data are

available about the relationshipbetween fat intake, androgen levels and ovulation. Mumford



andcollaborators observed in a group of 259 regularly menstruatingwomen that the total fat
intakes of polyunsaturated fatty acids(PUFA) were not associated with higher testosterone levels,
butrather with progesterone elevations promoting a decreased riskof anovulation [31].Therefore,
their results suggest a weak role for fatty acids,specifically PUFAs, in androgen synthesis,
although futurestudies are needed to answer the question of whether or notalterations in
androgen synthesis may consistently affect thefemale fertility [31].

3.4  Antioxidants

Oxidative Stress (OS) and the resulting variation of the DNAmethylation are capable of
impacting reproductive capacity. OSdevelops from a bodily imbalance .between the anti-
oxidantprotection and free radical (ROS) release [32]. Therefore, sincediet is. a source of
exogenous oligo-elements and vitamins,current clinical practice.suggests integrating the diet
withsome nutritional supplements that are capable to reverse:thisimbalance, inducing the control
of the OS and improvingfertility [33]. Among several existing. antioxidants, Glutathioneis a
natural compound with a strong detoxifying activity, whichmaintains the redox state of the cell
by limiting the productionof free radicals. Other-antioxidants include the Lipoic acid,Vitamin E,
Vitamin C and CoenzymeQ10 (CoQ10), whosedeficiency or altered concentrations, alone or in
combination,may definitely impair the function of the whole detoxifyingsystem [34].

The effect of a regular intake of ascorbic ‘acid has been widelydescribed in literature, showing
that its consumption duringpregnancy could stimulate the human
placental/trophoblasticsteroidogenesis that physiologically supports gestation [35]. Infact, it has
also been reported that- among women with frequentspontaneous abortions dependent on a luteal
phase defect, ‘theblood. levels:of this antioxidant were lower than in females withbetter
reproductive outcomes [32].

However, although there are many studies supporting theinfluence of the antioxidants intake on
the reproductive capacity,less is known about their action on menstrual function[36]. A report
(E2) Nonetheless, further trials are necessary to investigate the action of antioxidants on
organisms in order to improve thereproductive outcome.

35 Folates

It is well-known that preconception folic acid supplementation(400 pg per day) both improves

folate and decreaseshomocysteine (Hcy) levels in follicular fluid. Supplementationwith folic
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acid, or multivitamins containing folic acid, hasbeen associated to better embryo quality,
improved chancesof pregnancy and reduced risk of ovulatory infertility [34].Folates are a group
of inter-convertiblecoenzymes that play fundamentalroles in DNA synthesis, methylation and
protein synthesis.In fact, folate deficiency may alter these synthetic processesresulting in Hcy
accumulation and consequent excessive OS andmethylation reactions. The DNA methylation is
an epigeneticmechanism, able to modify the expression of specific geneswithout changing the
DNA sequence. Also, methylation altersthe physical accessibility to the ‘nucleic acids by
molecularcomplexes responsible for gene expression and, therefore, maymodify or suppress the
gene function. This process is involvedin numerous molecular events such as gene
transcription,embryonic development, X chromosome inactivation, genomicimprinting and
chromosome stability, and the methylationprofile is maintained during cell.division. Thus, the
relativeinformation is transmitted to the daughter cells independently ofthe DNA sequence [34].
Three enzymes, namely methylenetetrahydrofolatereductase(MTHFR),methionine synthase
(MTR) andmethionine synthasereductase (MTRR) exert. a ‘major role in both Hcy and
folatemetabolic pathways, and the activity of these enzymes is'regulated by the concentration of
folate.

Hcy is metabolized into methionine via the,1-CC. From Hcy,Cysteine can be produced via the
cystathioninebetasynthasepathway. (CBS),“a source of the 1-CC, and can be utilized for
thesynthesis of glutathione-and hypotaurine. However, in the oocyteand the early embryo the
CBS pathway is not expressed [33].To prevent some birth defects, a supplementation with folic

acidis recommended during the preconception period and during the first trimester of pregnancy.
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Figure 2: Metabolism of folates.

Source: Silvestriset al.[5]

Folic acid cycle involves the .recyeling of homocysteine to methionine and contains the
methyltetrahydrofolate receptor (MTHFR)necessary for the formation of 5-THF. MTHFR
catalyzes the reduction of methylentetrahydrofolate (5,10-methylen-THF) to methyl (5-methyl
THF) by donating a methylgroup.-MS can catalyze the transfer of the methyl group from 5-
methyl THF to homocysteine, which generates methionine and THF. The cystathionine-beta
synthasepathway allows the formation of cysteine from homocysteine, that is a precursor of
glutathione and hypotauring. Impaired methylation will thus lead to a number ofmajor genetic
health problems. DHF, Dihydrofolatereductase; THF, Tetrahydrofolate; MTHFR, Methylene
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TetrahydrofolateReductase; CBS, Cystathionine-betasynthase; Cystathioninelyase.

40 HOW TO IMPROVE FEMALE FERTILITYWITH A PROPER DIETARY
REGIMEN ANDORAL SUPPLEMENTATION

Several ovulatory disorders are directly linked to metabolicpathologies such as diabetes and

galactosemia, suggesting thatdietary factors may play an etiological role in some types

ofinfertility.
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4.1  The Oral Supplementation against the Endocrine Disruptors

Animal studies have demonstrated that an appropriate dietaryassumption of methyl donor
supplements can reduce theeffects of environmental endocrine-disrupting chemicals
(EDCs).EDCs are usually components of cosmetics and “domestic use”products. They induce
abnormal effects on methylation profilesand regulatory epigenetic mechanisms in their trans-
generationaltransmission. In animal models, plastic products such asBisphenol A.(BPA), Di(2-
Ethylhexyl)phthalate (DEHP), andDibutyl phthalate (DBP) induce trans-generational
reproductiveand metabolic pathologies. The relation between EDCs, OS; andDNA methylation
abnormalities is now well-recognized, namelyEDCs generate OS through.estrogen:receptors and
peroxisomeproliferator-activated receptors [37].

BPA has a strong structural similarity with Diethylstilbestroland. E2.. Human epidemiological
studies have recentlyhighlighted the presence of BPA, parabens;-and other organicpollutants in
the urine or serum of women who have difficultyin conceiving and/or suffer early menopause.
Experiments with mice have shown that methyl donorsupplements (support of the 1-CC)
definitely affect geneexpression and counteract the hypomethylation effects ofBPA. As already
mentioned above, the 1-CC is involved:in themethylation processes, by recycling Hyc, and the
generation ofendogenous antioxidants such,as glutathione and hypotaurine,as well as CoQ10,

capable of modulating epigenetic settings inassogiation with Vitamins B2 and B3[5].
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50 CONCLUSION

Infertility is a global. medical and social conditioncaused by various pathophysiological
alterations. In aremarkable number of cases the pathogenesis is notclearly defined, determining
indecision concerning themost appropriate treatment choices. While in developingcountries this
condition is. related to preventive, diagnosticand therapeutic inadequacy, multiple ovarian
endocrinedysfunctions in industrialized nations are apparently associatedwith improper life-
styles.In this context, IR appears as a major pathogenic mechanismimpairing the physiology of
ovulatory functions, while anadequate intake of monounsaturated fatty acids from vegetablesmay
be effective in the prevention of female infertility. Adequateintake of antioxidants also supports
female reproductivefunctions since the dietary supplements containing folic acid, -carotene,

Vitamin C and E, and an adequate nutritionalsupport of the 1-CC are definitely efficient in
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shortening the timeto conception.In conclusion, a correct balance of proteins,
carbohydrates, lipids, antioxidant and folate in the daily diet providesessential benefit for an

optimal male and female reproductivehealth and reduces the risk of infertility.
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