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Abstract

Several studies have observed that in areas at high environmental pressure there is both an increase of infertility and Non-Communicable Diseases (NCDs). On the other hand a dramatic reduction of semen quality in many industrialized countries and infertility is becoming a public health top priority, whose incidence is associated to late-onset adult diseases, especially cancer, shorter life expectancy and trans-generational effects. The male reproductive system is particularly sensitive to a broad variety of reproductive and developmental toxicants, including many environmental pollutants that may affect semen quality. Recent studies of EcoFoodFertility research project (www.ecofoodfertility.it) report that human semen is an early and sensitive environmental marker. A set of semen biomarkers is described for reproductive health effects in relation to environmental exposure, considering that in human semen, it is possible to estimate environmental contaminants and to evaluate in vivo effects on sperm cells, since they have features sensitive to environmental pollutants such as motility, morphology, telomeres length, epigenetic status and the integrity of the DNA strand. Human semen with respect to other biological matrices (blood, urine, hair) is also a bio-accumulator. especially of heavy metals and other pollutants as well as some of both exogenous and endogenous Volatile organic compounds (VOCs). Indeed, several studies reported the relationship between semen quality and state of health, by associating the semen quality with either chronic degenerative diseases, comorbidities and even mortality. Considering the dual function of human semen as an environmental and health biomarker, may be useful for innovative prevention programs, health surveillance in environmental risk areas, early disease detection and monitoring of male health status. This new perspective of fertility, particularly on semen biomarkers, open to dimension that goes far beyond fertility itself, opening a multidisciplinary dimension towards the broader horizon of public health with a view of One Health.
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