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LETTER TO EDITOR

Iron homeostasis alterations and erectile dysfunction:
A new issue in erectile disfunction treatment?
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To the Editor,

Erectile dysfunction (ED) is one of the most prevalent conditions affecting men globally, with significant psychological and
social consequences (1-2).

The prevalence varies across different populations, and it is estimated around 50% in men aged between 40 to 70 (3).
The etiology of ED is multifactorial, involving a complex crosstalk between psychological, hormonal, neurogenic, vas-
cular, and structural factors (2, 4, 5) Recently, the role of iron homeostasis (IH) is emerging. Indeed, it is known that in
hereditary hemochromatosis patients, the iron overload accumulated in the penis tissue, resulting in oxidative stress, tis-
sue damages and consequently ED. To date, IH is an essential aspect of human health, and its dysregulation has been
historically implicated in neurodegenerative disorders, anemia, or cardiovascular diseases (6). Albeit the novel evidence
on iron overload consequences on penis tissues, the underlying mechanisms of iron-related-ED remains unknown (7).
Several hypotheses have been postulated, such as endothelial dysfunction related either to iron overload and deficiency,
the anemia, oxidative stress overproduction, and neurogenic dysfunction. First, in hemochromatosis patients the ED
could occur due to the storage of iron in penis tissue, endocrine dysfunction as well as decreased serum testosterone level
(8). Furthermore, also the iron deficiency has been associated with ED. The mechanism underlying the above observa-
tions is due to the reduced nitric oxide (NO) bioavailability (9). Reactive oxygen species (ROS) may be involved in the iron-
related-ED. Indeed, ROS disrupt the oxidative balance, affecting the hypothalamic-pituitary-gonadal axis (HPG) function-
ality (10). Moreover, the reaction of superoxide (O,") with NO, resulting in acute impairment of cavernosal relaxation
and in long-term penile vasculopathy due to a cellular damage. Additionally, iron deficiency can also increase the oxida-
tive stress, compromising antioxidant defense mechanisms (11). Indeed, super-Oxide dismutase, one of the most antiox-
idants enzymes, is increased in patients with iron deficiency anemia, due to a compensatory reaction to the oxidative
stress. Moreover, Iron accumulation in the central nervous system can lead to neurodegeneration, and potentially affect-
ing the neural pathways involved in erectile function with reduction of dopamine synthesis (12). In conclusion, IH rep-
resents a key role in endothelial and cavernous nerves function. Both iron overload and deficiency could impair endothe-
lial function, reducing NO bioavailability and vasodilation in the penile vasculature (13). Furthermore, the iron storage
in the nervous plex could determine nerve injury, leading to ED. The relationship between IH alterations and ED repre-
sent a promising research area, with potential implications for the diagnosis and treatment of ED. Further research is
needed to determine the effective mechanism of neurogenic dysfunction which contributes to ED in the context of IH
alterations and whether targeting this mechanism could lead to novel therapeutic interventions.
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