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Abstract 
The hypothalamus and the pituitary play crucial roles in the finely tuned integration of endogenous and 
environnemental factors influencing puberty and reproduction. Recent studies have shown that 
environnemental factors can influence the neuroendocrine control of puberty. Involved mechanisms 
differ depending on the period of exposure : fetal or neonatal life, prepubertal or adult life.  
Interpretation of the neuroendocrine effects of endocrine disrupting chemicals (EDCs) is made more 
complex by the possible coexistence of peripheral mechanisms. This chapter will discuss the central 
pathways by which EDCs affect the hypothalamic control of puberty. 
 
Key Points 
- Recent data indicate variations in male pubertal timing with potential involvement of 

environnmental factors, amongst which is exposure to endocrine disrupting chemicals. 
- Endocrine disrupting chemicals affect pubertal timing differently depending on the sex and whether 

they come into action during the fetal/early postnatal period or the peripubertal period. 
- The hypothalamic-pituitary control of puberty is a potential target of exposure to endocrine 

disrupting chemicals, especially the GnRH network. 
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Conclusion and Perspectives 
The hypothalamus provides a unique site for finely tuned integration of endogenous and environmental factors 
influencing the control of puberty and reproduction. While initial studies focused on the effects of EDCs on 
peripheral organs, recent data have shown that the hypothalamic-pituitary control of reproduction can be targeted 
by environmental pollutants. While such effects are extremely difficult to study in humans, animal models play a 
crucial role in deciphering the neuroendocrine mechanisms of action of such compounds. Neuroendocrine effects 
of EDCs can be contradictory and involve different mechanisms depending on the dose or whether exposure takes 
place early, during fetal and neonatal life or late, during prepubertal life. 

During these last few years, the knowledge of molecular and genetic mechanisms controlling the pubertal 
process has accelerated considerably. Puberty results from coordinated changes in a multiplicity of genes organized 
into functional networks. Recent advances in high throughput approaches have helped identify new molecular 
pathways targeted by EDCs in the hypothalamus. Proteins, mRNAs, and metabolites are sensitive to EDCs and 
exhibit rapid changes after exposure while epigenetic modifications may help explain some of the long-term effects. 
Moving forward, single cell and spatial transcriptomics, or proteomics, approaches will serve to characterize cell 
type-specific responses to EDCs at the lev 1 of the hypothalamus. 
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