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Editorial on the Research Topic
 Extracellular vesicles and miRNAs: pioneers in nutritional science and functional food development




MicroRNAs (miRNAs) are small nucleotide sequences (20–25 bases) capable of epigenetic action, in particular downregulation of protein synthesis; they have been seen for a long time as subproducts without a defined biochemical and physiological function. They are found in almost all biological fluids, in particular in the blood, and they circulate mainly through extracellular vesicles (EVs), of which the smaller dimensions are called exosomes (1).

Recent research has shown how they can be seen as markers of some pathological states. This would be of great interest, especially for pathologies with an uncertain diagnosis, such as lipedema, or for those who have an early diagnosis and act promptly (2).

Several miRNAs are highly conserved among species; hence, the hypothesis that foods of animal origin can be carriers of miRNAs, which could represent a direct epigenetic regulator. This hypothesis is fascinating for foods of animal origin. Even from humans, milk is particularly rich in EVs containing miRNAs with immunomodulatory properties for mammalian offspring. Notably, this may also be true for human adults, given that milk (from various mammals) and dairy are part of the diet of various populations worldwide (3–5).

In their review, Di et al. report a comprehensive picture of EV production and secretion, pointing out that they represent a proper micro-environment with different content of miRNAs but also DNA, proteins, and enzymatic complexes. EVs possess different receptors, such as CD36, CD9, and CD81, and integrins, so they can interact with other cells, bringing biochemical messages. The authors also analyze the different methods of isolating EVs, concluding that, at the moment, there is no gold standard. Finally, they highlight the decisive action of EV-derived miR on the immune system and the regulation of inflammation, focusing on NFkB and p53 pathways.

In the same direction, Xu et al. report different content of miRNA in mammals, emphasizing how milk from the giant panda contains more than 100 miRNAs, which is almost five times that of cow milk and double that of human milk, which has a very high content of immunoregulatory miRNAs. The difference in giant panda milk microRNA content has not yet been explained. However, an important feature of this work lies in the analysis of the bioavailability of miR, whose mechanism is not yet well understood, as well as it would be necessary to analyze better the treatments affecting foods, for example, the pasteurization of milk, to understand if this has a depressing action on bioavailability. However, from the literature, EVs-miRNA can be absorbed and exert a biological function.

Hsu et al., even in cell culture, show the action of EVs derived from kale juice, showing how this could affect downregulation of the Smad7 pathway, resulting in collagen production. Is this the first step to better understanding and cross-kingdom communication? EVs from fruits/plants could have an additive action on plant-derived substances with epigenetic action, such as polyphenols. A very promising food, especially regarding immune response and inflammatory status, is honey (6, 7). Used by humans for thousands of years, it has recognized beneficial properties, but has a mechanism that has never been fully elucidated; miRNAs could provide an answer in this sense.

Our group shows how even a diet, specifically ketogenic diets (a nutritional program that allows a maximum carbohydrate intake of 30 g per day), can affect miRNAs and how they act to regulate cognitive function. However, miRNAs could be a handy tool to evaluate the positive action of the diet itself, for example, in inflammatory status or in managing pathological conditions such as sarcopenia or lipedema (8, 9).

We can conclude that the impact of the EVs' microRNA cargo, contained in foods, on human health is still inconclusive (10) because of the limitations of the molecular biology techniques used to monitor them and/or the assessment of EVs' stability in the gastrointestinal tract. Future directions should focus on EV stability using INFOGEST 2.0 and the content consisting of conserved microRNA cargo, the creation of an experimental model using organs-on-chip methodology to mimic the gut environment, and the examination of the impact of the microbiome milieu on digesta EVs, elucidating whether or not microbes take EV-microRNA cargo, as is true for several polyphenols.
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