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Exosomes as New Mediators of Muscle Signals
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Editorial
The Extracellular Vesicles (EVs) have been recognized as powerful means for intercellular 

communication, both in prokaryotic and in eukaryotic cells. This is due to their ability to transfer 
proteins, lipids and nucleic acids, thus influencing different physiological and pathological 
functions of both target and progenitor cells. The content, dimensions and composition of the 
EV membranes are very heterogeneous and dynamic and depend on the state of the cell of origin 
and the environmental conditions. To date, many subgroups of EVs have been defined, such as 
apoptotic bodies, micro particles, microvesicles, shedding vesicles, ectosomes, exosomes, exosome-
like vesicles [1].

The cells are now well established that release peptides, mRNAs, microRNAs (miRNAs), 
nucleotides and more through small vesicles including exosomes. Exosomes are described as 
small extracellular vesicles in the 1980s, consisting of a lipid bilayer surrounding a lumen, found 
in a variety of bio fluids as well as in cell culture supernatants. They are involved in cell–cell 
communication and the transmission of pathological states. For this reason, are explored as a mean 
of drug discovery [2]. The exosomes are secreted by the cells and released into the extracellular space 
where they could remain in contact with the surrounding cells or be caught in the flowing blood 
or lymph and directed to the whole organism. In this way, the exosomes, and in particular their 
content, keep several tissues, also far, in contact, influencing them as physiological mediators and/
or pathological inductors. Also the skeletal muscle produces and secretes several substances and in 
the last years, the communication by extracellular vesicles in muscle has received a great attention 
due to their importance as intercellular mediators bearing proteins, lipids, RNAs, miRNAs and 
nucleotides through the whole body [3,4]. These muscle-derived soluble factors are able to carry 
out an action autocrine, paracrine, and/or endocrine contributing to muscle repair or regeneration 
[5]. For this reason, skeletal muscle therefore represents the largest endocrine gland [6,7]. The 
messengers released from the muscle are termed myokines, and over a hundred myokines, e.g. IGF-
1, irisin, myo-statin, several interleukins etc., have shown to exert their anti-inflammatory effect 
with which they can also counteract muscle diseases [8]. Many of these proteins are secreted during 
exercise and appear, in part, responsible for the benefits of physical activity on health. Contractions 
following exercise lead to an acute increase in myokines levels; this is important to activate the 
muscle stem cells (Satellite Cells, SCs) and to start the repair process and the regeneration within 
inflamed muscles. Thus, these molecules, in response to stress stimuli, trigger the beginning of 
repair processes within damaged muscles [9]. Previous studies have reported that myoblasts and 
myotubes (different forms of satellite cells, respectively proliferating and differentiated) release EVs 
and, specifically exosomes, in the extracellular environment during the myogenic differentiation 
process. In particular, a recent study demonstrated that the presence of extracellular Guanosine 5′ 
Triphosphate (GTP) stimulated the human muscle satellite cells to release exosomes stuffed with 
guanosine or others guanosine-based nucleotides [4]. Thus, the benefits of physical exercise can 
be modulated by humoral factors (defined “exerkines”), most of which is crammed into particular 
exosomes, termed "exosomes" [10]. The exerkines and exosomes system is an excellent candidate 
to explain tissue cross-talk during and after physical exercise, with proteins contained in EVs that 
exert systemic biological effects [11]. The possibility to produce healthy effects in distant tissues is 
a very intriguing and relevant topic, leading to an enrichment of the exercise-related physiological 
stimulation [12]. Recently, it has been proposed that also the EVs can mediate the intercellular 
cross-talk in either normal or pathological conditions through the transfer to target cells of genetic 
information, in particular, specific microRNA (miRNA) [13]. Indeed, these molecules, released 
in bloodstream, may be protected from degradation by several complementary mechanisms, 
including their incorporation into secreted vesicles such as microvesicles, exosomes or apoptotic 
bodies, or via the formation of RNA-binding protein complexes. For example, recent evidence 
demonstrated that miR-133b and -181a-5p contained in EVs circulating in bloodstream are 
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resulted significantly upregulated after acute aerobic exercise [14]. A 
novel myokines, Myonectin, has been identified as a linkage of the 
skeletal muscle to systemic lipid homeostasis [15]. The expression 
of myonectin is regulated by exercise and nutrients and its effect is 
related to lipid metabolism. It is still unclear whether the myonectin 
release from muscle is caused by exercise itself or due to intake of 
nutrients (carbohydrates and lipids) following the exercise program. 
Furthermore, recently, myokines knowledge has expanded with the 
discovery of new myokines, an exerkines called apelin, that enhance 
mitochondriogenesis, anti-inflammation action and SCs’ function 
to reverse age-related muscle impairments [16]. These evidences 
provide information on the role of exosomes not only as useful 
biomarkers, but also as regulators of the organism’s homeostasis, and 
suggest that muscle can release EVs in the extracellular environment 
mediating the cell-to-cell communication potentially involved in 
repair, regeneration and remodeling of muscle and/or in its cross-
talk with other tissues and organs.
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