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Historical examples of environmental pollution in wildlife have 
witnessed that mammalian reproduction is a process very highly 
sensitive to environmental toxins. Such example also exists in humans: 
it has been shown that breast-fed boys from women exposed to dioxins 
during the Seveso explosion have permanent reduced sperm quality. 
Those caricatural accidents have drawn attention on the possible links 
between environmental toxics and human reproduction and paved the 
way for studying the effects of much more insidious, chronic exposure 
[1-3]. The effects of toxics not only concern the exposed individuals, 
but also their progeny through transplacental impacts and/or epigenetic 
modifications with potential transgenerational inheritance, both leading 
to an actual problem of public health. Toxics can act on spermatogenesis 
as well as oogenesis, but also on embryonic and fetal development [4,5].

The exposures to these toxins have different origins such as breathed 
air, ingested food and drinks or skin contact. They can be accidental 
(pollutants due to traffic or living in agricultural area) occupational 
(works necessitating the use of pesticides or solvents) or behavioral 
(smokers, alcohol drinkers). Toxics can act in 3 different ways: endocrine 
disruption, induction of oxidative stress and DNA modifications [6].

In women, an environmental etiology is suspected in the occurrence 
of premature ovarian insufficiency (POI). POI is a medical and biological 
diagnosis that affects young women, altering their quality of life and 
their fertility. It is defined as a diminished for age number of follicles 
which can lead to premature menopause. Since only 25% of POI have 
an identified etiology, environmental toxics could be responsible of this 
decrease in ovarian reserve. POI can be induced by toxics through 3 
mechanisms. Firstly, the number of growing follicles can decrease by the 
induction of atresia during follicular growth via an increase of oxidative 
stress and apoptotic phenomena, which has been reported for bisphenol 
A (BPA), phthalates, pesticides and dioxins. Secondly, exposures to 
polycyclic aromatic hydrocarbons (PAHs), as found in tobacco smoke, 
or phthalates, can induce a decreased pool of primordial follicles due 
to a massive atresia. Moreover, genistein and BPA have been shown to 
induce defaults in the assembly of primordial follicles in the fetal ovary. 
Thirdly, phthalates and BPA can increase the recruitment of primordial 
follicles leading to the depletion of their stock.

In men, the decrease of sperm quality has been reported in the 
several countries, with a lower sperm count, motility and morphology. 
Environmental toxics can induce DNA fragmentation and adducts 
formations, mainly due to oxidative stress [7].

Moreover, endocrine disruptors may interact with the normal 
endocrine and/or paracrine regulation of the gonadal function, 
impairing gametogenesis and steroidogenic activity.

All these dysfunctions lead to a diminished pregnancy rate as 
reported for example in populations exposed to highly polluted air, as 
well as for spontaneous fertility or for in vitro fertilization. Pollution 
has been also implied in an increased rate of spontaneous miscarriage, 
diminishing even more the efficiency of the reproductive process [8,9]. 
Last, environmental toxics, mainly through endocrine function (agonist 
or antagonist action), can severely impair fetal development. For 
instance, environmental contaminants that disrupt endocrine function 

are highly suspected to contribute to hypospadias etiology.

Even though further studies are needed to precisely identify 
reproductive toxics and to decipher their mechanisms of toxicity, 
the available data highlight the implication of environmental toxics 
on reproduction [10]. While the world production of chemicals has 
grown very importantly over the past decades and is projected to grow 
at a higher rate than that of world population in the next decades, 
this necessitates people and authorities to be aware of the risks and 
to make decisions to limit exposures. According to the United States 
Environmental Protection Agency, in 2012 4.31 trillions kg of industrial 
chemicals were manufactured in or imported into the USA, equivalent 
to more than 13 000 kg per person which may be not the best way to 
make our gametes great again.
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