
 

Histologie Embryologie Cytogénétique CECOS, CHU Jean Verdier, Bondy 

UMR Inserm U557 / Inra /Cnam /Paris 13, UREN “ épidémiologie nutritionnelle ” - Pr. S. Hercberg 

 

 

 

 

 

 

 
 

IMPACT OF NUTRITION  

ON MALE GAMETE 

Pr R. LEVY and  

C. FAURE, N. SERMONDADE, C. DUPONT, P. LEVEILLE , I. CEDRIN,  

S. HERCBERG and S. CZERNICHOW  

 



 

 

 80 millions infertile (WHO) 

 1/6 couple 

 1/10 ART 

 50%  :  a « male » factor 

 

 

 

  

 

MALE INFERTILITY AND LIFESTYLE FACTORS 



 

MALE OBESITY 

Overweight  30 - 50%  

Obesity > 15% 

Declining semen quality 

1% / year USA 

3% / year Europe/Australia 

MALE INFERTILITY 



QUANTITY AND QUALITY 

OVERALL POOR  

NUTRITIONAL STATUS 

Castetbon et al. 2009 
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DOHaD 
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Alejandro et al. 2002 

 

  Reduces the number of Sertoli cells in the newborn lamb 

 

  Impacts  on the hypothalamic-pituitary-adrenal  axis responsiveness 

in sheep at different ages postnatal 

 

 Reduces Sertoli cell number and altered pituitary responsiveness  

in lambs / smaller seminiferous tubules diameter in adulthood 

 

  Lower testicular weight  and lower Sertoli cell number in adult life, 

 

Kotsampasi et al. 2009 

SERTOLI CELLS 

Genovese et al. 2010 

Chadio et al. 2007 

 

LOW MATERNAL NUTRITION 

For review, Dupont  et al. , 2011 
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 MATERNAL OBESITY 

Cohort Health Habits for Two   

1984-87 :  

5109 male offsprings 

Inhibin B in the male offspring decreased 

 with increasing maternal BMI  

Ramlau-Hansen et al. 2007 

SERTOLI CELLS 



 

    MATERNAL VITAMIN B12 DEFICIENCY 

Maternal vitamin B12 deficiency affects spermatogenesis at the embryonic 

 and immature stages in rat 
Watanabe et al., 2003; 2007 

 Affects spermatogenesis (developing embryo)  

 Results in reversible OAT (adult) 
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LOW BIRTH WEIGHT 

Smaller testicular size  

Lower testosterone level 

Higher LH value 

Low Inhibin B value 

 

Low birth weight for gestational age and 

subsequent male gonadal function 

Cicognani et al. 2002 

Lower fertility 

in adult males ? 

 



BMI IN ADOLESCENCE 

Obese adolescent / men are 22% less likely to have fathered a child  

than their NW counterparts by the time they had reached their late 40s  



 

 

 

 

 USA : 1 329 couples  

 OR for infertility OR = 1.12  

 BMI>32 

Sallmen et al. 2006  

 Denmark : 47 835 couples  

 OR for infertility : overweight OR=1.15, obesity OR=1.49  

Ramlau-Hansen et al. 2007  

 Norwegian Mother and Child cohort study : 26 303 couples 

 OR for infertility : overweight OR=1.19, obesity OR=1.36 

 BMI>35  

Nguyen et al. 2007  

 

MALE BMI  AND INFERTILITY 



Overweight and obesity are associated  

with an increased prevalence of  

azoospermia or oligozoospermia  

Body Mass Index in relation to semen parameters :  

an updated systematic review and meta-analysis 

13 studies, 9 779 men 

No evidence of association between 

increased BMI and semen parameters 

« J » curve 

Sermondade  et al. , 2011 



BMI ? 

Population N Results 

Kort et al.   

2006 

Partner of infertile 

couple 

520  DNA fragmentation 

Chavarro et al., 

2009 

Partner of infertile 

couple 

483  DNA fragmentation  

 

La Vignera et al., 

2011 

General population 150  DNA fragmentation 

Rybar et al.,  

2011 

Partner of infertile 

couple 

153 No effect on chromatin integrity 

nor condensation 

Tunc et al.,  

2010 

Partner of infertile 

couple 

81 No effect on DNA fragmentation  



Tunc et al. 2010   

A positive correlation 

between BMI and oxidative 

stress 

A positive correlation 

between BMI and 

macrophage activity 

The systemic immune activation seen in obese individuals extends to the male 

reproductive tract, resulting in an enhanced state of macrophage activity and 

seminal oxidative stress 



Bakos et al. 2010  

Lancellotti et al  2010 
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Mitchell et al. 2010   



Lane et al. 2011   



 

MECHANISMS 

 Relative hypogonadotrophic state (debated) 

 Peripheral conversion of androgens to oestrogens  

 Direct damage : spermatogenesis and spermatozoa 

 Toxic  : endocrine disruptors /pollutants accumulate in adipose tissue 

 Scrotal temperature  

 fat tissue 

 sedentary lifestyle 

Aromatase 

overactivity  

INSULIN 

LEPTIN 



NORMAL WEIGHT OBESE SYNDROME 

Continuum between NWO and overweight  

The proinflammatory cytokines : 

significant prognostic indicators of 

the risk of obesity, CVD, metabolic 

syndrome and infertility  

Systemic oxidative stress : 

Extends to testicular micro-

environment  

ADIPOSOPATHY 



Strain 1982, Magnusdottir 2005, Winters 2006,  Chavarro 2009;  Du Plessis 2010  

Polygenic obesity 

 Heredity of dietary behavior 

 Genic environnement  

 FTO, PTER, MC4R, MAF, NPC1 

Environment 

Toxic and 

Endocrine disruptors  

 

OXIDATIVE STRESS 



POLYINSATURATED FATTY ACIDS (PUFA) 

 

Wathes and Aitken 2007; Chavarro et al., 2011 

Excess PUFA  

infertile men 

DHA and AA 

Morphologically 

abnormal sperm (RC) 

Excessive seminal 

leukocytes 

Antioxidant deficiency 

 

 

Membrane fluidity 

(fertilization) 

Oxidative stress      

(Lipid peroxidation)  
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 GST (GSTM1, GSTT1, GSTP1 Ile105Val) 

- A positive association between male infertility and GSTM1null, GSTT1null, GSTP1 Ile/Ile  

Which mutually potentiate the effects of each other  (Safarinejad et al, 2010) 

 

 

 

 

 

 

   

GSTM1 null genotype  
Promising,  

but results not reproducible 

at the meta analytical level !  

(Economopoulos et al, 2010) 

eNOS (T-786C, G894T, and 4a/b) 

-eNOS 786CC (p=0.001), 894TT (p=0.001) and 4aa (p=0.004) more frequent in infertile subjects 

-Correlation genotype/phenotype (Safarinejad 2010) 

GENE POLYMORPHISMS 



 

ANTIOXIDANT INTAKE AND MALE INFERTILITY 

Vujkovic et al., 2009 

OAT 

BMI 23,2 

Normal semen 

BMI 23,5 

Mendiola  2009 et  2010 

DIET CAN INFLUENCE SEMEN 

QUALITY, DFI 
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REVERSIBILITY 

SPECIFICITY 

HEALTHY  

WELL-BALANCED 

DIET 

Endocrine effect  

Exocrine (semen quality) effect  

Fertilization/embryo development/implantation 

 

ANTIOXIDANT INTAKE AND MALE INFERTILITY 
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FOLATE  

EPIGENETIC QUALITY  GENETIC QUALITY   
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Could epigenetic defects  

be transmitted via ICSI ? 

Marques et al, 2004 et 2008; Kobayashi et al., 2007 et 2009; Boissonnas et al. 2010 



Ng et al., 2010; Carone et al., 2010 

Non genetic intergenerational 

paternal transmission of 

metabolic phenotype  

to offspring via epigenetic 
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cells 

Paternal nutritional imprinting  

LOW PROTEIN DIET 

Upregulation of the 

biosynthesis of genes 

(cholesterol and lipid 

metabolism) 

http://www.google.fr/imgres?imgurl=http://image-photos.linternaute.com/image_photo/550/bebes-animaux-chambray-les-tours-france-1034022358-1268647.jpg&imgrefurl=http://photos.linternaute.com/photo/1260181/1400930654/2023/bebes-souris/&usg=__yhvJcDETafJFh9OuewsY6macLJA=&h=374&w=550&sz=153&hl=fr&start=14&zoom=1&itbs=1&tbnid=318Py22_eFzEdM:&tbnh=90&tbnw=133&prev=/images%3Fq%3Db%25C3%25A9b%25C3%25A9%2Bsouris%26hl%3Dfr%26gbv%3D2%26tbs%3Disch:1&ei=A9tBTayCOYyZOofZjLIB
http://www.google.fr/imgres?imgurl=http://www.procrastin.fr/blog/images/souris/souris.jpg&imgrefurl=http://www.procrastin.fr/blog/index.php%3F2005/12/21/67-le-chant-des-souris&usg=__fLOs1eP66OHQ7XqRS_u0Iqxtlyo=&h=682&w=962&sz=123&hl=fr&start=1&zoom=1&tbnid=R5nXvCUR8g5GOM:&tbnh=105&tbnw=148&ei=XGw9TaLLAYit8gOe9vWcCA&prev=/images%3Fq%3Dsouris%26hl%3Dfr%26gbv%3D2%26tbs%3Disch:1&itbs=1


the father’s nutritional and metabolic status 

certainly merits our attention, too, if we are to 

optimize health of his children and 

grandchildren 
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