
The role of mitochondrial dysfunctions due to oxidative and nitrosative stress in the chronic pain or chronic fatigue 
syndromes and fibromyalgia patients: peripheral and central mechanisms as therapeutic targets? 
September 2013, Vol. 17, No. 9 , Pages 1081-1089 (doi:10.1517/14728222.2013.818657)  

• HTML  
• PDF (394 KB)  
• PDF Plus (498 KB)  
• Reprints 
• Permissions 

Mira Meeus, Jo Nijs, Linda Hermans, Dorien Goubert, and Patrick Calders 
1 University of Antwerp, Faculty of Medicine and Health Sciences, Department of Rehabilitation Sciences and 
Physiotherapy, Pain in Motion Research Group,  
Antwerp 
, Belgium  
2 Ghent University and Artevelde University College, Rehabilitation Sciences and Physiotherapy,  
Ghent Campus Heymans (UZ) 3 B3, De Pintelaan 185, Ghent 
, Belgium +32 485 58 21 14; +32 9 332 38 11; mira.meeus@ugent.be, mira.meeus@ua.ac.be  
3 Vrije Universiteit Brussel, Faculty of Physical Education & Physiotherapy, Departments of Human Physiology 
and Rehabilitation Sciences, Pain in Motion Research Group,  
Brussel 
, Belgium  
†Author for correspondence 
 
 

Introduction: Chronic fatigue syndrome (CFS) and fibromyalgia (FM) are characterized by persistent pain and 
fatigue. It is hypothesized that reactive oxygen species (ROS), caused by oxidative and nitrosative stress, by 
inhibiting mitochondrial function can be involved in muscle pain and central sensitization as typically seen in these 
patients. 

Areas covered: The current evidence regarding oxidative and nitrosative stress and mitochondrial dysfunction in 
CFS and FM is presented in relation to chronic widespread pain. Mitochondrial dysfunction has been shown in 
leukocytes of CFS patients and in muscle cells of FM patients, which could explain the muscle pain. Additionally, 
if mitochondrial dysfunction is also present in central neural cells, this could result in lowered ATP pools in neural 
cells, leading to generalized hypersensitivity and chronic widespread pain. 

Expert opinion: Increased ROS in CFS and FM, resulting in impaired mitochondrial function and reduced ATP in 
muscle and neural cells, might lead to chronic widespread pain in these patients. Therefore, targeting increased 
ROS by antioxidants and targeting the mitochondrial biogenesis could offer a solution for the chronic pain in these 
patients. The role of exercise therapy in restoring mitochondrial dysfunction remains to be explored, and provides 
important avenues for future research in this area. 
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