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Abstract: The abnormal generation and/or elimination of biologically produced free radicals and other 

reactive oxygen and nitrogen species (ROS/RNS) is now known to be a common trait across the 

apparently unrelated fields of oxygen toxicity, radiation exposure, and aging. Clinically feasible 

diagnostic and therapeutic applications have been and still are being developed from advances in our 

knowledge of the impact of free radicals in biology and medicine. Recent developments in the study of 

free radicals in biology and medicine, including fundamental findings and practical applications, are the 

focus of this issue. Much more will be discovered about the similarities in the processes driving 

apparently different disease states as we get a better understanding of the proximal biological targets of 

reactive substances that are created or eliminated abnormally, as well as their sensors and effectors of 

compensatory response. Opportunities to develop logical treatment approaches to lessen the prevalence 

and severity of these illnesses and enhance human health will present themselves along with this 

increased knowledge. 
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INTRODUCTION 

In addition to radiation exposure and oxygen toxicity, many human disorders are characterized by the 

abnormal creation and/or elimination of biologically produced free radicals and other reactive oxygen and 

nitrogen species (ROS/RNS). Clinically feasible diagnostic and therapeutic applications have been and 

still are being developed from advances in our knowledge of the impact of free radicals in biology and 

medicine. Recent developments in the study of free radicals in biology and medicine, including 

fundamental findings and practical applications, are the focus of this issue. 

This special issue (www.mdpi.com/journal/ijms/special_issues/free_radicals) includes 24 rigorously peer-

reviewed manuscripts from 11 different countries (Brazil, Canada, China, Italy, Korea, Mexico, 

Netherlands, Slovenia, Spain, Taiwan, and United States) across four continents (Asia, Europe, North 

America, and South America) that demonstrate the depth and breadth of the now-mature field of free 

radical biology and medicine. Interest in free radical biology and medicine is widespread not just 

geographically but also throughout a wide range of medical specializations, including the diagnosis and 

treatment of the majority of the world's main illnesses. We think the issue is therefore well-balanced, with 

10 review papers and 14 original research articles covering a variety of topics encompassing the role(s) of 

free radicals and ROS or nitric oxide in the molecular pathologies and/or etiologies of almost all of the 

major human diseases, such as diabetes [6], cancer [1,2], vascular diseases [3–5], and neurodegenerative 

disease [7]. A high mitochondrial DNA copy number was linked to greater invasiveness in esophageal 

squamous cell carcinoma [1], whereas another cancer research presented findings from an investigation of 

mitochondrial modifications in lymphoma [2]. Reports on the function of endothelial cells in the cerebral 

vascular [4] and pulmonary vascular [3] systems were included in the vascular biology articles. Papers 

discussing the roles of ROS and mitochondrial activity in other uncommon and particular disease states, 
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such as lupus [8], epilepsy [9], and chronic regional pain syndrome [10], are also featured in this issue. 

This special issue's most popular subjects are oxidative stress [2,6,12–15], nitric oxide [3,16–18], 

mitochondrial function [1,2,5,8,11], and cellular signaling [3,13,19]. There are other studies on hypoxic 

stem cell niches [20], endoplasmic reticulum stress [12], adaptive responses to oxidative stress [21], and a 

study that describes a medicinal herb from Columbia that prevents lipid peroxidation [22]. The 

involvement of ROS and nitric oxide in many organ systems, such as the brain [7,15], muscle [11,17], 

and the significance of free radical biology and reactive oxygen in mediating the toxicity of ischemia [13], 

are all covered in the literature. Lastly, there are three studies that provide important technological 

advancements: one presents an enhanced Electron Spin Resonance approach to examine lipid 

peroxidation [24], and two focus on the in vivo detection of ROS [15, 23]. A handy visual depiction of 

the frequency of usage of certain terms in the titles of the 23 manuscripts included in this special issue is 

provided by the word-cloud in Figure 1.  

 

It is anticipated that this special issue will encourage interdisciplinary debate about the basic role that 

ROS/RNS and free radicals play in the underlying causes of many important human disorders. Further 

insights into the proximal biological targets of aberrantly generated reactive molecules, their sensors, and 

the effectors of compensatory response are anticipated to reveal even more similarities in the mechanism 

or mechanisms driving apparently different disease states. Opportunities to develop logical treatment 

approaches to lessen the prevalence and severity of these illnesses and have a beneficial effect on human 

health will present themselves along with this increased knowledge. 

 

Figure 1. A word cloud created using the titles of all 24 peer-reviewed articles in this 

special issue. The relative size of each word is weighted according to the frequency with 

which it is used among all titles. 
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