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The pathogenesis of lung diseases is a relevant topic of the research. In the last years, a wide spectrum of lung diseases including 
obstructive and restrictive lung diseases, rare lung disorders such as cystic fibrosis, occupational diseases, acute lung injury and drug-
induced lung diseases have been explored through different methodologies. Some studies, for example, have analysed changes in protein 
expression in patients with different pneumopathies, i.e. proteins that are up-or down regulated, modified or secreted under particular 
pathological conditions and therefore implicated in the pathogenetic mechanisms of the diseases [1,2]. Some research groups adopted 
this approach to study of serum, BAL using ‘omic’ approaches, some others preferred the analysis of trace elements to analyse distinct 
pathogenetic pathways [3,4]. Trace elements for example are essential for cell metabolism regulation, including the activation or inhibition 
of enzymatic reactions, and the regulation of gene and membrane functions [5]. During the last decades, knowledge of metal transport 
proteins and the transfer of their different chemical forms to different organs and tissues has significantly improved [6]. Unlike other 
organs, lungs are directly and continuously exposed to high oxygen concentrations, exogenous oxidants and pollutants; thus, they have the 
greatest susceptibility to oxidative stress and pollutant toxicity, from which they protect themselves through the action of own constitutive 
and inducible antioxidants and detoxification mechanisms [7]. It is useful to study the metabolism and impact of essential and toxic metals 
in the respiratory system rather than by traditional exposure biomarkers such as blood or urine. Among essential trace elements, Fe 
metabolism is the most studied [8]. Iron plays a fundamental role in the respiratory chain and it is essential for repairing damaged lung 
tissue [8]. However, if not appropriately chelated, Fe can promote the formation of harmful free radicals. Many other trace elements are 
involved in the regulation of Fe metabolism and contribute to the functioning and protection of the lung. Thus, a better knowledge of 
the occurrence and distribution of trace elements in the respiratory system and changes occurring during lung diseases could give new 
insights for diagnostic, therapeutic and preventive actions, especially for severe and complex diseases. The lung is particularly susceptible 
to oxidative stress being continuously exposed to oxygen radicals and other exogenous oxidants such as the ozone and sulphur dioxide [9]. 
The endogenous defence against oxidative stress induced by free radicals stress involves several preventive, repair, enzymatic, and non-
enzymatic mechanisms [10]. As the oxidant/antioxidant imbalance is implicated in the pathogenesis of miscellaneous diseases affecting 
the lung [10], the research is highlighting its involvement in the chronic obstructive pulmonary diseases, lung cancer and interstitial 
pulmonary fibrosis providing an interesting overview of new therapeutic strategies. 
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