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DESCRIPTION 

Idiopathic Inflammatory Myopathies (IIMs) are a group of rare autoimmune diseases that affect the muscles and cause muscle weakness and 

inflammation. Although the exact cause of IIMs is not fully understood, it is believed that alterations in the metabolism profile of affected 

muscles play a key role in the pathogenesis of the disease. This study provides an overview of the altered metabolism profile in the 

pathogenesis of IIMs. Metabolism is the set of chemical processes that occur in living organisms to maintain life. These processes involve 

the conversion of nutrients into energy and the synthesis of molecules that are essential for cellular function. The metabolic processes in 

muscle cells are crucial for their function, and alterations in these processes can lead to muscle weakness and inflammation. 

 

One of the key metabolic alterations observed in IIMs is mitochondrial dysfunction. Mitochondria are the powerhouses of cells, producing 

energy in the form of Adenosine Triphosphate (ATP) through a process called oxidative phosphorylation. In IIMs, there is a reduction in the 

number and function of mitochondria, leading to a decrease in ATP production and an increase in Reactive Oxygen Species (ROS) 

production. This increase in ROS production can lead to oxidative stress, which can further damage muscle cells and contribute to the 

pathogenesis of IIMs. Another metabolic alteration observed in IIMs is the activation of the glycolytic pathway. Glycolysis is a metabolic 

pathway that converts glucose into pyruvate and generates ATP. In normal muscle cells, the glycolytic pathway is only activated under 

conditions of low oxygen levels or during intense exercise. However, in IIMs, there is a shift towards glycolysis even under normal oxygen 

conditions. This shift is thought to be due to the decreased function of mitochondria, which impairs oxidative phosphorylation and forces the 

cell to rely on glycolysis for ATP production. 
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The activation of the glycolytic pathway in IIMs is associated with the upregulation of certain enzymes, such as Lactate Dehydrogenase 

(LDH) and Pyruvate Kinase (PK). LDH is an enzyme that converts pyruvate to lactate, while PK is an enzyme that converts 

phosphoenolpyruvate to pyruvate. The upregulation of LDH and PK leads to an accumulation of lactate and pyruvate in the muscles of IIM 

patients, which can further contribute to muscle weakness and inflammation. 

 

In addition to mitochondrial dysfunction and the activation of the glycolytic pathway, IIMs are also associated with alterations in lipid 

metabolism. Lipids are a class of molecules that are essential for cellular function and are involved in many processes, including energy 

storage, membrane structure, and signaling. In IIMs, there is an accumulation of lipid droplets in the muscles, indicating a disruption in lipid 

metabolism. The accumulation of lipid droplets is thought to be due to the impaired function of mitochondria, which impairs the breakdown 

of fatty acids. 

 

The altered metabolism profile in IIMs is not limited to muscle cells but also affects other cells in the body, such as immune cells. 

Inflammation is a hallmark of IIMs, and it is believed that altered metabolism in immune cells contributes to the inflammatory response. For 

example, immune cells in IIM patients have been shown to have increased glycolytic activity, which is associated with an increased 

production of inflammatory cytokines. An altered metabolism profile in IIMs plays a crucial role in the pathogenesis of the disease. 

Mitochondrial dysfunction, the activation of the glycolytic pathway, and alterations in lipid metabolism all contribute to muscle weakness 

and inflammation in IIMs. Understanding the metabolic alterations in IIMs is essential for developing new therapeutic strategies for the 

treatment of IIMs. Current treatments for IIMs, such as corticosteroids and immunosuppressive drugs, target the immune system and aim to 

reduce inflammation. However, these treatments have limitations and are associated with side effects. 

 

Targeting metabolic pathways may provide a new approach to treating IIMs. For example, therapies that improve mitochondrial function, 

such as coenzyme Q10 and creatine have shown promise in preclinical studies. In addition, therapies that inhibit glycolysis, such as 2-

deoxyglucose, have shown efficacy in preclinical models of inflammatory diseases. Another potential approach is to target the gut 

microbiome. The gut microbiome is a complex community of microorganisms that inhabit the gastrointestinal tract and play a crucial role in 

regulating metabolism and immune function. Alterations in the gut microbiome have been observed in IIM patients and are believed to 

contribute to the pathogenesis of the disease. Targeting the gut microbiome through interventions such as probiotics or fecal microbiota 

transplantation may provide a new therapeutic avenue for IIMs. 

 

In conclusion, the altered metabolism profile in IIMs is a complex and multifactorial process that involves the dysregulation of multiple 

metabolic pathways in muscle and immune cells. Understanding these alterations is essential for developing new therapeutic strategies for 

IIMs. Targeting metabolic pathways and the gut microbiome may provide new avenues for the treatment of IIMs, and further research in this 

area is needed to identify effective and safe therapies for this rare autoimmune disease. 


