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Editorial on the Research Topic
 Oxidative Stress Revisited—Major Role in Vascular Diseases, Volume II



Oxidative stress has been described as an imbalance between oxidants and antioxidants with a disruption of redox signaling and control (Harman, 1956; Sies, 1985). Our understanding of oxidative stress has evolved to one of homeostatic balance, where stress is met with increased defenses and novel and chronic balances involving hundreds of subsystems underlying aging and chronic disease. It is now well-established that reactive oxygen species (ROS) are pleiotropic signaling molecules that play an important role in redox signaling in physiological oxidative eustress (i.e., low-level physiological oxidative stress). Supra-physiological levels of ROS cause tissue damage to proteins, lipids and DNA and are defined as oxidative distress (Sies, 2020). Dissection of these complex systems reveals new therapeutic avenues. Oxidative stress is an underlying cause of many non-communicable diseases such as cardiovascular and neurodegenerative diseases, affecting different organs of our organism (Figure 1).
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FIGURE 1. Oxidative stress as an underlying cause of multiple organ damage.


In vascular disease, oxidative stress promotes endothelial dysfunction and inflammation, affecting numerous cells in the vascular wall (Sena et al., 2019). This Research Topic focuses on oxidative stress in vascular pathophysiology and highlights different strategies to inhibit ROS production. While many studies focused on neutralization of ROS (superoxide anion, peroxynitrite, and hydrogen peroxide) others try to reduce the vicious circle associated with oxidative stress.

In this Research Topic a review of the relationship between cerebral small vessel disease, oligodendrocyte dysfunction and sleep disorders focusing in oxidative stress as a common event and its possible role in the onset of Alzheimer's disease was performed by Lloret et al. In addition, Lorenço and Laranjinha reviewed the glutamate-NMDA receptor-nNOS axis in neurovascular (NVC) coupling and the role of oxidative stress. Some therapeutical strategies targeting the rescue or maintenance of nitric oxide bioavailability with potential to mitigate the NVC dysfunction associated with neurodegenerative conditions were also discussed.

Xia et al. performed an oral treatment of apolipoprotein E-knockout mice with the sirtuin 1 activator resveratrol that led to a reduction of nicotinamide adenine dinucleotide phosphate oxidase activity in the heart. This was associated with reduced membrane translocation of the small GTPase Rac1 and p67phox.

A revision of the molecular alterations in smooth muscle cells of pulmonary artery under hypobaric hypoxia conditions, including oxidative stress, inflammation, kinase activation and signaling, nitric oxide and HIF pathways, among others was performed by Siques et al.

This Frontiers Research Topic in oxidative stress is a view of the more recent research in the field pointing to some gaps in knowledge and news avenues to understand the role of oxidative stress in non-communicable diseases.
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