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The discovery that endurance exercise is associated with
oxidative stress was first reported in 1978. In the ensuing 4
decades, many studies confirmed this original observation.
Recent investigations provided mechanistic insight into the
sites of reactive oxygen species (ROS) production during exer-
cise and the cellular consequences of an increase in ROS pro-
duction. In this special topic of the Journal of Sport and
Health Science, we feature 4 state-of-the-art reviews on key
topics linking exercise and oxidative stress.

The first review by Ji et al. highlights the role of mitochon-
drial redox signaling in maintaining mitochondrial homeosta-
sis in skeletal muscle fibers. Specifically, it is focused on how
muscular exercise and prolonged periods of skeletal muscle
inactivity activate and/or inhibit redox signaling pathways in
muscle fibers. A central message of this review is the impor-
tance that mitochondrial homeostasis plays in skeletal muscle
health.

The second review by De la Rosa et al. focuses on exercise
and Alzheimer’s disease (AD). It is widely agreed that the pre-
vention and treatment of dementia is a global health challenge.
AD is the most common form of dementia and an important
risk factor associated for the development of AD is physical
inactivity. De la Rosa et al. summarize the experimental evi-
dence showing that regular aerobic and resistance exercise
training is a promising intervention to reduce the risk of devel-
oping AD and to improve outcomes in patients suffering from
AD. Specifically, De la Rosa et al. debate the mechanisms
responsible for the exercise-induced protection against AD
and discuss the role that regular exercise plays in controlling
cellular redox balance, amyloid turnover, inflammation, syn-
thesis and release of neurotrophins, and improvements in cere-
bral blood flow.

The third review by Torma et al. is focused on the redox
regulatory roles of microRNAs (miRs) and highlights the
emerging evidence that muscular exercise is associated with
redox-sensitive miR regulation. miRs are small regulatory
RNA transcripts capable of silencing mRNA messages.
Emerging evidence reveals that these miRs are active players

Peer review under responsibility of Shanghai University of Sport.

https://doi.org/10.1016/j.jshs.2020.04.005

in the control of numerous cell-signaling processes involved in
redox homeostasis.

In the final review, Powers et al. address the key issue of
whether exercise-induced production of ROS is beneficial or
harmful to health. Specifically, they discuss the sites of oxidant
production in contracting skeletal muscles and debate the
implications for health of exercise-induced ROS production.
Importantly, they identify gaps in knowledge in this area of
research that need addressing.

The editors of this special topic of the Journal of Sport and
Health Science anticipate that these 4 reviews provide a valu-
able resource for researchers in the field of exercise physiology
and health. The authors who agreed to contribute to this special
topic are leaders in the field of exercise and oxidative stress,
and each review gives an accurate account of the state of the
art in this field, indicates gaps in knowledge that need to be
addressed, and provides insights into the thinking of these
leading experts.
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