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Over the past decades, there have been several studies suggesting that semen quality is declining. 

Interestingly, these observations are paired with a significant increase in the number of individuals 

diagnosed with metabolic diseases, including obesity. It is tempting to hypothesize that obesity and its 

associated comorbidities impair directly the metabolic homeostasis of the male reproductive system, 

with a direct effect on male fertility. Besides the intense hormonal dysregulation (particularly in sex 

hormone levels), the blood and interstitial fluids of obese individuals usually have increased levels of 

glycerol, notably due to lipid catabolism. Glycerol may be metabolized via intermediary metabolism, 

which links the metabolic pathway of glucose, lipids and oxidative phosphorylation, illustrating its 

high relevance for biological systems. Notably, glycerol has antispermatogenic properties. When 

present in high concentration in the testes, it causes blood–testis barrier disruption, impairing tubular 

fluid homeostasis. Nevertheless, glycerol dynamics and metabolism in testicular cells remains a matter 

of debate. In fact, glycerol enters and exits the cells by the action of specialized carriers, known as 

aquaglyceroporins, whose functional importance for male reproductive health has emerged in the last 

few years. We will discuss previous and current research concerning the role of glycerol and its 

metabolism and dynamics in testicular Sertoli cells, and how it can influence testicular activity. We 

further discuss how high 17β-Estradiol (E2) levels (associated with obesity and known to cause 

alterations of spermatogenesis) modulate these events. Sertoli cells (SCs) ensure an adequate 

environment inside the seminiferous tubule and establish an exclusive metabolic cooperation with 

developing germ cells. Glycerol stands as essential for the maintenance of blood–testis barrier created 

by SCs, however, the role of hyperestrogenism in this process is not known. We hypothesized that the 

effect of E2 on glycerol permeability in SCs could be mediated by aquaglyceroporins. The expression 

of aquaglyceroporins was assessed and glycerol permeability was evaluated. We were able to 

determine that E2 is an important regulator of SCs physiology and secretion by modulating specific 

aquaglyceroporins expression and function. Thus, alterations in glycerol permeability induced by E2 

may be the cause for male infertility in cases associated with the presence of high E2 levels. Our 

studies opened new insights on the causes of male infertility linked with hyperestrogenism, which may 

be associated with an alteration of testicular glycerol levels through changes in aquaglyceroporin 

expression/function, and a consequent negative impact on spermatogenesis.  
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