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Summary

Two types of extracellular vesicles (EVs), exosomes and ectosomes, are 
generated and released by all cells, including immune cells. The two EVs 
appear different in many properties: size, mechanism and site of assembly, 
composition of their membranes and luminal cargoes, sites and processes 
of release. In functional terms, however, these differences are minor. 
Moreover, their binding to and effects on target cells appear similar, thus 
the two types are considered distinct only in a few cases, otherwise they 
are presented together as EVs. The EV physiology of the various immune 
cells differs as expected from their differential properties. Some properties, 
however, are common: EV release, taking place already at rest, is greatly 
increased upon cell stimulation; extracellular navigation occurs adjacent 
and at distance from the releasing cells; binding to and uptake by target 
cells are specific. EVs received from other immune or distinct cells govern 
many functions in target cells. Immune diseases in which EVs play mul-
tiple, often opposite (aggression and protection) effects, are numerous; 
inflammatory diseases; pathologies of various tissues; and brain diseases, 
such as multiple sclerosis. EVs also have effects on interactive immune 
and cancer cells. These effects are often distinct, promoting cytotoxicity 
or proliferation, the latter together with metastasis and angiogenesis. Di-
agnoses depend on the identification of EV biomarkers; therapies on vari-
ous mechanisms such as (1) removal of aggression-inducing EVs; (2) EV 
manipulations specific for single targets, with insertion of surface peptides 
or luminal miRNAs; and (3) removal or re-expression of molecules from 
target cells.
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Origin and structure of the two types of 
extracellular vesicles

The presence in the extracellular space of membrane 
structures, part of which look like small vesicles, has long 
been known to electron microscopists. For decades, how-
ever, these structures were mostly interpreted as fragments 
of cells and their membranes, released during degenera-
tion, cell death or simple fixation. More than 30 years 
ago, however, during in-vitro  incubation of erythrocytes, 
vesicles visible using the light microscope, and thus of 

considerable size, were released by shedding from small 
areas of the plasma membrane [1]. These vesicles, although 
variously named, including shedding vesicles and microves-
icles, are also called ectosomes (i.e. vesicles released from 
the surface of the cell) [2,3] (Fig. 1), a nomenclature 
employed in this review.

Ectosomes are released by all living cells [2–4]. For 
almost 2 decades, these vesicles remained largely unknown. 
A detailed level of knowledge about them was reached 
only 10 years ago [3–6]. In the meantime, intracellular 
vacuoles, named multi-vesicular bodies (MVBs), present 
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in all cells, were recognized as endosome cisternae recycled 
from the cell surface. Compared to the other endosome 
cisternae, the MVBs exhibit a distinctive property: the 
occurrence within their lumen of many small vesicles 
generated at their membrane by reverse exocytosis. Similar 
to many other endosome cisternae, a fraction of MVBs 
undergo surface exocytosis reinforced by cell stimulation. 
By such exocytosis the MVB lumen, including the intact 
vesicles, are released to the extracellular space. Upon their 
release these vesicles assume the name of exosomes [2,3] 
(Fig. 1).

For more than 20 years, the two families of extracel-
lular vesicles (EVs), large ectosomes and small exosomes 
(with diameters of 100–600 and 50–150  nm, respectively) 

[3] have been known to be delimited by membranes that 
include some molecules typical of their membranes of 
origin, plasma membranes and endosomal membranes. 
Together with molecules of their membrane of origin the 
EVs include many other distinct molecules, concentrated 
here during the course of their assembly. Within their 
lumen, both EV types contain largely specific cargoes 
primarily composed of different proteins, glycans, lipids 
and nucleotides. The latter include many RNAs, some 
coding (mRNAs), the others non-encoding, especially 
microRNAs (miRNAs) [1,2,4,6–8]. In addition, the EVs 
can contain short DNA sequences (Fig. 1). Further infor-
mation about these vesicles can be found in recent reviews 
[2,3,5,7].

Fig. 1. Structure and composition of the two types of extracellular vesicles (EVs): exosomes (left) and ectosomes (right). The comparative analysis 
shows that, in addition to their differences in size (with diameters of 50–150 and 150–600 nm, respectively), the two types of vesicles exhibit 
differences in both membranes and cargoes. In exosomes (gold background), the membranes are rich in tetraspanins, a tetrameric protein complex 
with critical importance for the trapping of both membrane and luminal proteins. Tetraspanins are also present in the ectosome (sky-blue 
background) membrane, however at lower density. A similar partial difference is true also for integrins and proteoglycans. In contrast, the adhesion 
protein, intercellular adhesion molecule 1 (ICAM-1), is present only in the exosome membrane. The ectosome membrane is rich in other proteins: 
receptors, glycoproteins, metalloproteinases and others. The luminal cargoes of both EV types are similar in the two EV types. They contain many 
typical proteins (blue strings), some of which are anchored (by myristoylation, palmitoylation or other sequences) to the membrane, together with 
low concentrations of cytosolic proteins. The lumena of both EV types show various types of orange sequences composed by nucleic acids, i.e. 
mRNAs, miRNAs and DNA sequences. From Meldolesi [3].
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Extracellular vesicles: functions in general cell 
biology and immunology

The EVs of the two types, initially discovered by studies 
of their membranes and cargoes, were considered physi-
ological structures competent for exchange of distinct 
specific molecules from and to various types of cells 
(see [[2,3,6]]). However, recent studies have clarified that 
the various proteins and miRNAs, abundant in one type 
of EV, are also present in the other type, although at 
lower levels. In other words, ectosomes and exosomes 
are more similar than previously believed [3,9]. In addi-
tion, many EV populations published so far are reported 
to include only one of the two types, and not the other. 
In many other studies, however, they include mixtures 
of the two. For these considerations, the distinct nomen-
clature of ectosomes and exosomes is employed only 
rarely in the present review, where both vesicles are 
presented together as EVs. This does not mean that the 
EV populations are always homogeneous. In fact, EV 
heterogeneities are common  –  dependent, however, not 
only from their different origin, but also from the func-
tional state, variable in both EV assembly and release. 
As an example of functional heterogeneity consider the 
release of EVs, rare when the cells are at rest, increased 
to a large extent, with an at least partially different com-
position, when the same cells are appropriately stimulated. 
Similar results, demonstrated in vivo  in mice and humans, 
have also been reported in single cells grown in vitro , 
when their fluids are significantly changed [2,3,9,10].

Upon their release, navigating EVs can have a dif-
ferent fate. A small fraction of them dissolves, with 
solution of their cargo components into the extracellular 
fluids. Most EVs, however, interact with specific types 
of cells, not only in the proximity, but in some cases 
also at large distance from their site of release. The 
binding of EVs to target cells does not take place at 
random but depends on the expression, at the surface 
of the cells, of specific receptors, many of which are 
not yet identified [3,5] (Fig. 2). Upon such binding, 
some EVs induce activation of intracellular signalling 
processes. Upon binding, other EVs undergo reverse 
exocytic fusion of their membrane, taking place either 
at the surface or upon EV internalization by endocytosis 
or phagocytosis. The result of such fusions is the release 
of EV cargoes to the cytosol of target cells (Fig. 2). 
The cargo molecules received by target cells do not 
necessarily remain there. Upon their mixing with local 
molecules, they can participate in the generation of other 
EVs, which are released and undergo fusion with other 
cells by a process defined as recycling of intercellular 
communications [3,5,11] (Fig. 2).

Several papers concerning basic EV processes reported 
so far illustrate many cell types, including immune cells 

[7–12]. In many cases, in fact, the latter cells operate by 
the described basic and functional mechanisms, analogous 
to the cells of other types. In view of this analogy, this 
review is focused primarily on the events of physiological 
and pathological relevance taking place in cells of the 
immune system, in particular in B and T lymphocytes, 
dendritic cells, granulocytes and macrophages. A subse-
quent section also concerns specific diseases, including 
cancer, in which immune cells often play key roles. A 
final section deals with the relevance of EVs in the diag-
nosis and therapy of those diseases [3,5–7,12]. The results 

Fig. 2. Interaction and fusion of extracellular vesicles (EVs) with target 
cells. The top images (a,b) illustrate the interaction of the two EV 
types, distinguished by their largely different size, with the plasma 
membrane of a target cell [2–6]. In (a) an exosome and an ectosome 
are directly bound to cell surface signalling receptors. This process, not 
frequent, results in the activation of the receptors with ensuing 
generation of intracellular signals (not shown); (b) begins with EV 
binding to receptors structurally analogous to those shown in (a). Such 
binding, however, is followed by fusion of EVs with the plasma 
membrane of target cells, followed by integration of their membranes 
into the cell surface, and discharge of their luminal cargoes into the 
cell cytosol [2,3,6]. (c,d) Fusion events that, upon EV binding to the 
plasma membrane (c), occur in the endocytic system (d). The two left 
uptake processes are mediated by clathrin-surfaced vesicles and 
caveolae. Those to the right depend on phagocytosis and 
macropinocytosis. In the following steps, intact EVs accumulate, first 
within endocytic vesicles, then within cisternae. Accumulation within 
a pseudo-multivesicular body (pMVB) is followed by EV membrane 
fusion, with discharge of cargoes into the cytosol [2,3]. The EV 
membranes and cargoes could then undergo redistribution within the 
cell, with ensuing recycling of either exosomes or ectosomes 
assembled at MVBs or plasma membrane, respectively. Recycled EVs 
are finally released to the extracellular fluid. Summing up, the same 
cell, which first operates as a target, then contributes as a parent cell to 
the generation and discharge of EVs [3,6]. From Meldolesi [3].
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reported in this review illustrate many recent developments 
of the EV role in immune cells, presented in general 
terms. For further details, readers are addressed to articles 
and reviews listed in the Reference section and in the 
rest of the literature.

Physiological EV effects in immunology

Until approximately 2  decades ago, most connections 
among distinct immune cells, necessary for the acquisition 
and maintenance of adaptive immunity, were attributed 
to two distinct mechanisms: direct connection between 
different cells and secretion of specific molecules released 
by cells upon appropriate stimulation. A third mechanism 
recognized now is due to EVs released from, and then 
fused to, target cells. In this case, the effects are due to 
the intercellular exchange of specific membrane and cargo 
molecules [7–12]. The functional relevance of such mecha-
nism depends on the age of the participating animals 
and humans. In particular, the blood concentration of 
EVs decreases with advancing age due to their increased 
internalization [13].

Together with unique proteins and lipids, the EV car-
goes are rich in various miRNAs. When transferred to 
the cytoplasm of immune target cells these RNAs govern 
various processes, including expression of immune genes 
and proteins relevant for development and function [12,14]. 
The human blood plasma contains many EVs rich in 
miRNAs of various types. Among these miRNAs, some 
are targeted from donors to distinct immunological cells; 
for example, monocytes and lymphocytes [15–17]. miRNAs 
also appear critical for dendritic cells, with ensuing anti-
pathogenic effects and tolerant phenotypes of T lymphocyte 
target cells [18–20].

Binding of EVs to their specific target cells takes place 
by a type of agonist–receptor interaction, depending on 
particular proteins present in the two interacting surfaces. 
Such interactions justify the selective effects of EVs to 
their target cells. For example, the EVs released by human 
platelets, targeted to granulocytes and monocytes, do not 
have such an effect on lymphocytes of all types. 
Interestingly, this distinction depends on the affinity of 
the binding, which is approximately 100-fold higher for 
granulocytes with respect to lymphocytes [15,20,21].

Immune cell diseases

Considered together, the EVs released from immune cells 
modulate ample aspects of the system by either enhancing 
or suppressing its various activities [22,23]. This role of 
EVs has been confirmed by in-vitro  studies, where the 
cells employed for their release are often of a single type, 
and target cells are known. EVs are often important for 
animals and humans, especially when afflicted by 

infectious diseases. The EVs from pathogens are relevant 
for various reasons: on one hand, for the co-ordinated 
activity of bacteria; on the other hand, for lesions of host 
cells, including alterations of immune recognition and 
cellular responses [24–26]. The EVs most effective for 
intervention in the latter responses are those derived from 
mesenchymal stromal cells (MSCs) [26]. When the inves-
tigation of inflammation depends on the analysis of EVs 
from the blood plasma, the origin of these vesicles includes 
various types of cells, especially platelets, endothelia and 
leucocytes. The effects of EVs revealed by these studies 
include increases of inflammation, with ensuing increases 
of pathology and various disorders. However, effects 
induced by miscellaneous EVs have also been of anti-
inflammatory type. It appears, therefore, that the EV 
cocktails from the blood or other origin can induce appar-
ently opposite effects, programmed towards pro- or anti-
inflammatory cell phenotypes [23,27–32].

EVs also operate in tissue pathology. Extracellular vesi-
cles from human liver stem cells reduce injury in an 
ex-vivo  normo-thermic hypoxic rat liver perfusion model 
[33]. In the lung, anti-inflammatory EVs addressed to 
alveolar macrophages result in the protection of epithelial 
cells [34]. Upon heart infarction, stem cell therapy, induced 
by myocardial or myocyte progenitor cells, is mediated 
by factors affecting T cell proliferation and function [35,36]. 
Among the intermediate mechanisms activated within T 
cells are the up- and down-regulation of several intracel-
lular pathways. The success of the progenitor cells employed 
depends on their strong capacity for immunosuppression 
[34–36].

Brain diseases are also modulated by EVs. EVs estab-
lished between neurones and glial cells induce inflammation 
and alteration of synapses [37,38]. Among the effects 
induced by brain injury are neuronal degeneration, micro-
gliosis and astrocytosis, all reduced by treatment with EVs 
generated by MSC [18,20,38]. In multiple sclerosis, an 
autoimmune disease of the central nervous system char-
acterized by localized neuro-axonal degenerations, the 
function of regulatory T cells is impaired. EVs generated 
by restimulation of such cells regulate the disease develop-
ment [39]. Analysis of cerebrospinal fluid in multiple 
sclerosis has demonstrated an enrichment of EVs in the 
plasma, which is important for the disease [40], while EVs 
containing interleukin (IL)-4 modulate neuro-inflammation 
[41]. A potential for multiple sclerosis and its therapy is 
also demonstrated by EVs generated from human MSCs 
[42]. In another disease of the central nervous system, 
amyotrophic lateral sclerosis, neuronal degeneration is 
located in multiple areas. Such disease depends, at least 
in part, on EVs enriched in toxic proteins, released by 
blood leucocytes from sporadic patients [43]. Finally, wound 
healing remains a challenging clinical problem. In this case, 
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the challenge is to consider the role of leucocyte EVs in 
the generation of the process and in its therapy [44].

Immune cell–cancer cell interactions

As emphasized in publications already mentioned, various 
types of EV play critical roles in the interaction of cancer 
cells with the immune system (see, for example, 
[[7,14,20,21]]). Recent evidence has demonstrated that the 
EVs of both exosomes and ectosomes originate not only 
from immune but also from cancer cells. Depending on 
their origin, these EVs exhibit profound heterogeneities 
of both their membranes and luminal cargoes, affecting 
highly important molecules such as growth factors, 
cytokines, chemokines, various receptors, oncoproteins, 
oncogenes and multiple miRNAs. EVs from both immune 
and cancer cells transfer immunologically active molecules 
that influence physiological and pathological processes. 
EV heterogeneities participate, therefore, in the generation 

and control of the intricate complexity of cancer biology. 
In addition to processes already mentioned in this review, 
the EVs involved in back-and-forth traffic from immune 
and cancer cells have a role in external processes. Among 
these processes are the development of angiogenesis and 
the establishment of distant pro-metastatic cell niches 
[45–47] (Fig. 3).

A key function played by EVs in the cancer environ-
ment is modification of the phenotype and function of 
cancer cells. The result of these effects can be either the 
progression or depletion of cancer cells [48,49]. The latter 
effect is induced by EVs from CD8+ T cells activated by 
dendritic cells. Upon their infiltration into tumour lesions, 
these EVs participate in the elimination of non-cancer 
cells, such as fibroblasts and MSCs, after which they attack 
tumour cells. These EVs can thus exhibit direct cytotoxic-
ity against tumour cells [49–52] (Fig. 3). However, EVs 
derived from immune cells can also reinforce cancer 
progression [49,53–55] (Fig. 3).

Fig. 3.  Extracellular vesicles (EVs) from immune and cancer cells induce different effects on cancer and peripheral structures. EVs of variable size, 
released from lymphocytes activated by dendrites (red cytoplasm over light blue background distributed at the top of the figure) can induce cell 
toxicity affecting both adjacent cells (here fibroblasts and mesenchymal stromal cells (MSCs) labelled by several points, distributed over a green 
cytoplasm) and cancer cells (points over yellow background) [18–20]. In contrast, EVs released from unaffected cancer cells reinforce the adjacent 
fibroblast (green) and cancer (yellow) cells, distributed over the central golden background. This effect of EVs induces cancer progression [49–55]. 
Moreover, the EVs of cancer cell origin move to the proximity of neighbouring vessels, thus inducing stimulation of angiogenesis (red of the vessel 
system over the pink background to the right) [46]. EVs of cancer origin penetrate within vessels (bottom, light green background), where they 
induce the intra-lumenal assembly of pre-metastatic cell niches [45–47], destined to develop into metastases.
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Many other EVs, often concentrated in the hypoxic 
cancer environment or in the blood plasma, induce effects 
such as cell proliferation and invasion, which promote 
cancer progression. In this case, the EVs, mostly of tumour 
origin, play a role in the targeting of non-malignant or 
other cancer cells [56]. Upon their generation from many 
cells of single cancers, targeting of these EVs is addressed 
not only to nearby cells of origin, but also to others at 
greater distance. In addition to angiogenesis and metastasis 
[45–47], targeting occurs during cell migration and inva-
sion [53,54]. A mechanism of these EV effects is immune 
suppression of lymphocytes, such as CD8+ T, or mac-
rophages [55–59], possibly dependent on the protein 14-3-
3ζ over-expressed at the surface of the vesicles [60]. Within 
cancer target cells, the operative effects induced by the 
EV binding include the activation of specific signalling 
pathways [61].

Diagnosis and therapy

Information developed concerning EVs offers opportuni-
ties for their use in diagnosis and therapy. Important for 
these studies is the identification of biomarkers, useful 
for the strategy of medical action. Such identification, 
based on the analyses of plasma EVs, has led to the 
revelation (or confirmation) of their involvement in specific 
cancers. Among biomarkers, some correspond to whole 
EVs, known to be released from particular cancer cells 
[45–47]; others are based on EV surface proteins, such 
as tetraspanins and 14-3-3ζ [3,60] or on miRNAs, such 
as miR-301a-3p and many others, abundant in the lumen 
of cancer EVs [46,48]. These biomarkers are tools to be 
employed, together with the classical tools of medicine, 
in the diagnosis of various cancers and in the evaluation 
and prediction of their development [20,51,57,62].

The relevance of EVs in therapy, already established 
in the last few years, is still growing, promising impor-
tant developments for next future. Various approaches 
have already been developed. MSC-derived EVs have 
attracted attention because of their ability to migrate 
towards inflammatory areas, including tumours and other 
diseases. Distinct types of EVs, such as those of cancer 
origin, can exacerbate the cell microenvironment. In 
this case, a considered therapeutic approach has been 
EV removal carried out by affinity-based methods. An 
additional approach, considered of great interest, is the 
manipulation of exosomes and/or ectosomes carried out 
by insertion at their surface of peptide ligands specific 
for target cell receptors, within the lumen, of appropri-
ate miRNAs and/or chemotherapeutic drugs. A final 
possibility is another manipulation, making it possible 
for the EVs to remove molecules from their target cells 
[6,62,63].

At present, therapy with EVs takes place not only for 
cancer but also for other diseases. In infectious diseases, 
EVs from MSCs are employed as novel therapeutic tools. 
In fact, they suppress proinflammatory processes, also 
reducing oxidative stress and fibrosis with concomitant 
tissue regeneration, allowing endogenous stem and pro-
genitor cells to repair affected tissues. Such approaches, 
not yet fully standardized, have already been successfully 
employed in humans [30,64]. EVs from MSCs are also 
of interest for treatment of brain degenerative diseases. 
Specifically, these treatments induce protection from both 
short-term defects of myelination and long-term lesions 
of white matter, accompanied by reduction of various 
types of alteration: neuronal degeneration, microgliosis 
and reactive astrocytosis. Thus, EVs from MSCs induce 
considerable structural and functional improvements in 
the brain [37,64]. In addition, the same EVs demonstrate 
therapeutic potential not only in brain diseases, but also 
in biological processes. Among these is wound-healing 
taking place in many tissues, including kidney, heart and 
liver [37,64].

Cancer therapy governed by EVs has been the most 
extensively investigated process. A few years ago, signifi-
cant differences had already been reported between the 
EVs released by tumour cells, which induce immunoregu-
lation, compared to the EVs from immune cells, which 
induce immunomodulation [65]. At the time, progress 
was expected particularly for the EV-based immunothera-
pies [65–67]. Improvements developed recently are focused 
on the treatment of single or various cancers. A few 
examples have already been reported in this review 
[48,50,62]. Consider now three other examples specific 
for single cancers. A permissive anti-tumoral approach 
is specific for a brain cancer, the glioblastoma multiforme. 
The therapeutic mechanism is based on the re-expression, 
within these cancer cells, of leucine-rich repeat C4 (LRRC4), 
a tumour suppressor gene. When transported by EVs, 
this gene can ultimately inhibit the proliferation of regu-
latory T cells that infiltrate the tumour [68]. Another 
approach, already promising for in-vivo  therapy of breast 
cancer, is based on the engineering of MSC cells com-
petent for the release of EVs enriched in the microRNA, 
miR-379. The systemic administration of such EVs has 
demonstrated therapeutic effects in cancer and its metas-
tases [69].

Another interesting therapeutic process has been devel-
oped for hepatocellular carcinoma cells. In this case, EVs 
derived from stellate cells (1) could be loaded with an 
miRNA of choice (miR-335-5p); (2) were taken up by 
hepatocellular carcinoma cells in vitro  and, more impor-
tantly, also in vivo ; and (3) were found to inhibit pro-
liferation and invasion of hepatocellular carcinoma cells 
in vitro  and to induce their tumour shrinkage in vivo . 
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The summing-up of this system is highly promising for 
new therapeutic strategies [70].

Most of the EV-governed anti-cancer processes are rec-
ommended not to be used alone, but in combination with 
classical chemotherapeutic drugs [63,71]. This combination, 
however, is not always successful. EVs from various origins 
operate in chemotherapy drug resistance by participating 
in various processes, such as expression of glutathione 
S-transferase or other enzymes; sequestration of cytotoxic 
drugs; capture of monoclonal antibodies by their binding 
to membrane proteins; and release to the cancer cell cyto-
plasm of specific proteins together with various coding 
and non-coding RNAs (see, among others, [[72,73]]). These 
effects are at least potentially critical because, together 
with the cross-talk of cancer cells with stromal cells, they 
play substantial roles in the establishment of cancer. Therapy 
in this case consists of the prevention or elimination of 
the EV mechanisms of action [62,74].

Conclusions

Both types of EV, the exosomes and ectosomes, participate 
in numerous processes and are therefore of high impor-
tance. The 2–3-decade history of these vesicles, which 
appears recent when compared to other organelles, is 
indeed complex and innovative. Their discovery and the 
initial identification of their functions in a limited number 
of cells were unexpected in basic cell biology. Rapid release, 
targeting and fusion of EVs were recognized to involve 
many, and then all, types of cells. In parallel, the accu-
mulation of knowledge concerning these vesicles revealed 
that their activity is not limited to physiology, but is also 
relevant for a growing number of diseases. Currently, 
mechanisms have been developed for the diagnosis of 
specific diseases and, even more importantly, for the pro-
gress of new, highly promising therapies. It can be con-
cluded that medicine is the main field of current EV 
research, carried out by basic scientists in collaboration 
with highly qualified medical specialists of the field. This 
explains why the number of publications concerning these 
vesicles has grown so much during the last 10 years: 
from 200 in 2007 to more than 2000 in 2017.

Immunity is one of the fields of great interest for EV 
research. Experimental studies have revealed the critical 
role of these vesicles and the mechanisms of their action 
in processes that, until recently, were believed to depend 
on different mechanisms. Many results and conclusions 
along these lines, often focused on specific areas of immu-
nity, have been convincing. Therefore, they have been 
the target of immune reviews, and have also been included 
in specific immunology publications. Approaches of this 
type have become potentially valuable for specialists in 
specific areas.

In the present review, many areas of the immune EV 
functions have been illustrated. Interest has been directed 
to mechanistic analogies of the latter functions with respect 
to those of other cell types. The physiological properties 
of EVs have been followed by properties specific for a 
number of diseases, including the interactions of various 
EVs from and with immune and cancer cells. The pres-
entation has been focused mainly on processes that have 
emerged during the last few years, including those that 
have contributed new ideas. Current developments 
expected for the near future include the molecular char-
acterization of EVs released from various types of immune 
cells and their interaction with specific target cells. Another 
group of intensely investigated areas includes therapeutic 
EVs composed by appropriately addressed membranes 
together with their specific, drug-containing cargoes 
[3,75–78].

In conclusion, it is hoped that this review will be useful 
to immune scientists interested in the updating of existing 
information combined with the development of innovative 
studies, currently under operation and/or approval. In 
other words, it is hoped that information on EV func-
tions in immune cells will be useful to readers interested 
in EV activities and their expected development during 
the next few years.

Disclosures

The extracellular vesicles, presented here for immune 
vesicles, have been previously investigated by the author, 
specifying the general criteria and the interests specific 
for neural cells.
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