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Extracellular vesicles (EVs) are a heterogeneous 

group of nanometrically sized cell-derived 

membranous structures which can originate from 

any cell, including plant cell or bacteria.  

They were found in many body fluids including 

platelet-rich plasma (PRP) which is a blood-derived 

product with immune, hemostatic and regenerative 

effects. PRP is expected to contain important 

concentrations of EVs which could be important 

contributors to PRPs effects. (1) 

Is done based on physical characteristics, 

biochemical composition and by descriptions of 

conditions or cell of origin. But mostly they are 

classified as: 

o MICROVESICLES: 50–500 nm  

• formed by budding. 

o EXOSOMES: 50–150 nm  

• formed by exocytosis of intracellular 

compartments. (1) 

EVs exert a physiological or pathological response 

when reaching a target cell. Target cell can be 

adjacent, distant or an origin cell. The latter implies an 

important role of EVs in autoregulation. There are 

three modes of action of EVs:  

1. binding with plasma cell membranous receptors 

(cellular signalling). 

2. the fusion of EV and plasma membrane which 

causes a cytosolic release of EV cargo. 

3. Uptake of EV by plasma membrane with 

endocytosis. (1) 

 

Only a few studies regarding EVs in inner have been published. In theory EVs could serve 

as a potential carriers for inner ear deliverry of different effectors. 

Gene therapy for hearing disorders is not yet as advanced, mostly because gene delivery 

to sensory hair cells of the inner ear is inefficient.  

• In order to achieve better delivery Bence György et. all. demonstrated that a vector, 

exosome-associated AAV, is a potent carrier of transgenes to all inner ear hair cells 

and may be useful for gene therapy for deafness. (2) 

 

Drug- and noise-related hearing loss are associated with inflammatory responses in the 

inner ear.  

• Intracochlear delivery of a combination of pro-resolving mediators, specialized proteins 

and lipids might have a profound effect on the prevention of sensorineural hearing 

loss. They accelerate the return to homeostasis by modifying the immune response 

rather than by inhibiting inflammation. Gilda M. Kalinec et. all. provided evidence that 

auditory hair cells generated abundant EVs that can be loaded with cocktail of 

molecules aimed at accelerating inflammation resolution and improving the organ 

response to inflammation damage. (3)  

 

Hair cell death and consequent hearing loss are common results of treatment with ototoxic 

drugs, including the widely used aminoglycoside antibiotics.  

• Andrew M. Breglio et. all. studied how to decrease the negative effect of ototoxic drugs. 

They showed that in response to heat stress, inner ear tissue releases exosomes that 

improved the survival of hair cells exposed to the aminoglycoside antibiotic neomycin, 

whereas inhibition or depletion of exosomes from the extracellular environment 

abolished the protective effect of heat shock. (4)  

 

Described studies indicate that extracellular vesicles have a role in intercellular 

communication of the inner ear and can mediate nonautonomous hair cell survival.  

In future extracellular vesicles may serve as nanocarriers for the delivery of therapeutics 

against hearing loss. 
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