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                    Abstract
The metabolic roles of mitochondria go far beyond serving exclusively as the major producer of ATP in tissues and cells. Evidence has shown that mitochondria may function as a key regulator of skeletal muscle fiber types and overall well-being. Maintaining skeletal muscle mitochondrial content and function is important for sustaining health throughout the lifespan. Of great importance, β-hydroxy-β-methylbutyrate (HMB, a metabolite of l-leucine) has been proposed to enhance the protein deposition and efficiency of mitochondrial biogenesis in skeletal muscle, as well as muscle strength in both exercise and clinical settings. Specifically, dietary supplementation with HMB increases the gene expression of peroxisome proliferator-activated receptor gamma co-activator 1-alpha (PGC-1α), which represents an upstream inducer of genes of mitochondrial metabolism, coordinates the expression of both nuclear- and mitochondrion-encoded genes in mitochondrial biogenesis. Additionally, PGC-1α plays a key role in the transformation of skeletal muscle fiber type, leading to a shift toward type I muscle fibers that are rich in mitochondria and have a high capacity for oxidative metabolism. As a nitrogen-free metabolite, HMB holds great promise to improve skeletal muscle mass and function, as well as whole-body health and well-being of animals and humans.
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	AMPK:
	
                    AMP-activated protein kinase

                  
	BCAA:
	
                    Branched-chain amino acid(s)

                  
	BCAAem:
	
                    Branched-chain amino acid-enriched mixture

                  
	CaMK:
	
                    Calmodulin-dependent protein kinase

                  
	CaMKKβ:
	
                    Ca2+-activated kinase calmodulin-dependent kinase kinase-β

                  
	EDL:
	
                    Extensor digitorum longus

                  
	ERRα:
	
                    Estrogen-related receptor α

                  
	HMB:
	
                    β-Hydroxy-β-methylbutyrate

                  
	LBM:
	
                    Lean body mass

                  
	LKB1:
	
                    Liver kinase B1

                  
	Mef2:
	
                    Myocyte enhancer factor 2

                  
	MHC:
	
                    Myosin heavy chain

                  
	OXPHOS:
	
                    Oxidative phosphorylation

                  
	PGC-1α:
	
                    Peroxisome proliferator-activated receptor gamma co-activator 1-alpha

                  
	PPARα:
	
                    Peroxisome proliferator-activated receptor α

                  
	ROS:
	
                    Reactive oxygen species

                  
	SIRT1:
	
                    Silent information regulator transcript 1

                  
	TFAM:
	
                    Mitochondrial transcription factor A
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