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ABSTRACT
Exosomes are small vesicles covered by a lipid 
bilayer, ranging in size from 50 nm to 90 nm, 
secreted by different cell types in the body under 
normal and pathological conditions. They are 
surrounded by cell- segregated membrane complexes 
and play a role in the pathological and physiological 
environments of target cells by transfer of different 
molecules such as microRNA (miRNA). Exosomes 
have been detected in many body fluids, such as in 
the amniotic fluid, urine, breast milk, blood, saliva, 
ascites, semen, and bile. They include proteins, 
lipids, and nucleic acids such as DNA, RNA, and 
miRNA, which have many functions in target cells 
under pathological and physiological conditions. 
They participate in pathological processes such 
as tumor growth and survival, autoimmunity, 
neurodegenerative disorders, infectious diseases, 
inflammation conditions, and others. Biomarkers in 
exosomes isolated from body fluids have allowed 
for a more precise and consistent diagnostic method 
than previous approaches. Exosomes can be used 
in a variety of intracellular functions, and with 
advances in molecular techniques they can be used 
in the treatment and diagnosis of many diseases, 
including cancer. These vesicles play a significant role 
in various stages of cancer. Tumor- derived exosomes 
have an important role in tumor growth, survival, 
and metastasis. In contrast, the use of stem cells in 
cancer treatment is a relatively new scientific area. 
We hope to address targeted use of miRNA- carrying 
exosomes in cancer therapy in this review paper.

INTRODUCTION
Extracellular vesicles (EVs) are lipid- bound parti-
cles secreted by cells or formed directly from the 
plasma membrane which allow communication 
between cells through their content. They include 
proteins, lipids, and nucleic acids such as DNA, 
RNA, and microRNA (miRNA), which have 
many functions in target cells under pathological 
and physiological conditions.1 Identification of 
EVs by cells is based on ligand–receptor inter-
action.2 These particles are divided into three 
primary classes based on size and release process, 
namely exosomes with less than 150 nm in diam-
eter (smallest class), microvesicles/shedding parti-
cles (excreted by live cells), and apoptotic bodies 
(excreted by dying cells), which are larger than 
100 nm in diameter.3

In this review, the authors will describe the 
properties of exosomes and their function. 

Exosomes, also referred to as intraluminal vesicles 
(ILVs), were initially introduced by Trams et al in 
the 1980s.4 They are small vesicles covered by a 
lipid bilayer, ranging in size from 50 nm to 90 nm, 
secreted by different cell types in the body under 
normal and pathological conditions.2 Exosomes 
are derived from the plasma membrane, while 
ILVs are formed within multivesicular bodies 
(MVBs). MVBs are then fused with or are directly 
derived from the membrane.3 5 Exosomes have 
been detected in many body fluids, such as in the 
amniotic fluid, urine, breast milk, blood, saliva, 
ascites, semen, and bile.6 7

Exosomes are classified and identified by 
markers such as CD9, CD63, CD82, CD81, 
heat shock proteins (HSP), major histocompati-
bility complex, and lipid rafts such as flotillin- 1 
on the exosomal surface membrane.8 9 Exosomes 
can be a carrier of >92,897 proteins, 584 lipids, 
4934 miRNAs, and 27,642 messenger RNAs 
(mRNAs).10 These vesicles have a variety of effects 
on target cells. Exosomes first bind to the target 
cell receptor, activating the signaling cascade in 
the cells. Exosomes may then either consciously 
or indirectly combine their cargo with target 
cells. The cells then release mRNA, miRNA, and 
functional proteins into the cytosol, resulting in 
a variety of biological processes. Different mole-
cules, environmental conditions (low pH and 
oxygen), and mechanical stimulation all help to 
speed up exosome secretion.11 12

Exosomes also participate in pathological 
processes such as tumor growth and survival, 
autoimmunity, neurodegenerative disorders, 
infectious diseases, inflammation conditions, 
and others.13 14 Tumor- derived exosomes (TEX) 
play an important role in tumor growth, survival, 
and metastasis.15 TEX containing tumor- specific 
antigens is expressed in parental tumor cells.16 
These cells secrete more exosomes than normal 
cells and so the level of fluid exosomes in patients 
with cancer is elevated.17 When TEX contacts its 
target cell, it causes phenotypic and functional 
changes in the recipient cell.18 Leukemia blasts, 
like all tumors, form exosomes that are involved 
in the survival and proliferation of leukemia cells, 
resistance to apoptosis and chemotherapy drugs, 
angiogenesis, and migration.19

BIOGENESIS, SECRETION, AND UPTAKE OF 
EXOSOMES
There are three stages involved in exosome 
secretion: formation of ILVs in MVBs, 
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transportation of MVBs to the plasma membrane, and 
merging of MVBs with the plasma membrane (figure 1).3 
Endosomes are formed by folding the plasma membrane 
inward. It is then assorted in the endoplasmic reticulum and 
processed into MVBs in the Golgi complex, and the cargo 
is packaged for secretion as exosomes. This is an endosomal 
secretion mechanism since these vesicles are generated by an 
endocytic source.20 Endosomal vesicles consist of endocytic 
vesicles, early endosomes, late endosomes, and lysosomes.21

Internalization of the plasma membrane with proteins 
or other molecules leads to the development of endocytic 
vesicles, which then join early endosomes through clathrin- 
dependent or clathrin- independent pathways. Late endo-
somes vary in pH, form, protein context, and ability to 
integrate with vesicles from early endosomes. Late endo-
somes are nearly at the center of the cell, whereas early 
endosomes are close to the membrane. They have global 
outward, but early endosomes are cylindrical. Maturation 
of endosomes is necessary to form MVBs. Switching of their 
small GTPase markers, known as Rab, indicates conversion 
of early endosomes to the late ones. Studies have shown 
that a protein called SAND1 can repress Rab- 5 on early 
endosomes while activating Rab- 7 to form late endosomes. 
The key stage in the development of MVBs from late endo-
somes that produce ILVs is inverted budding.20–22

ILVs separate specific lipids, proteins, and cytosolic 
components.7 ILVs inside MVBs become exosomes when 
MVBs fuse with the plasma membrane.23 The endosomal 
sorting complex required for transport (ESCRT) machinery 
mechanism has the main role in the formation of exosome 
inside the endosome, but there are other pathways, 
including HSPs, tetraspanins, ceramides, phosphatidic 
acid, and cholesterol.20 24 25 The ESCRT contains different 
complexes: ESCRT- 0, ESCRT- I, ESCRT- II, and ESCRT- III, 
and the associated AAA ATPase Vps4 complex.26 It is 

known that during exosome secretion MVBs fuse with the 
plasma membrane and release the exosome into the extra-
cellular space. Rab GTPase is a regulator mechanism in 
MVB membrane fusion (figure 1).27

There are several mechanisms to absorb EVs such as 
exosomes by the target cells,28 such as phagocytosis,29 
membrane fusion, micropinocytosis,30 and clathrin- 
mediated endocytosis.31

DRUG RESISTANCE
Drug resistance remains one of the most significant obsta-
cles in cancer treatment, manifesting itself through a variety 
of processes, such as decreased drug aggregation, increased 
efflux, increased biotransformation, drug compartmen-
talization, acquired genetic alteration of drug targets, 
or defects in cellular pathways.32 A study has shown that 
exosomes induced chemoresistance in recipient cells.33

Koch et al34 demonstrated that exosome biogenesis is 
modulated by the lysosome- related, organelle- associated 
ATP- binding cassette (ABC) transporter A3 (ABCA3). 
ABCA3 also mediated chemoresistance. Therefore, inhib-
iting this transporter increases lymphoma cell susceptibility 
to chemotherapy.

Galectin- 3 (GAL- 3) is a galactose- binding lectin that has 
different functions. Acute lymphoblastic leukemia (ALL) 
cells that co- cultured with stromal cells have high levels of 
GAL- 3. GAL- 3 of exosomes derived from these cells acti-
vates the nuclear factor kappa B (NF- kB) pathway in ALL 
cells and induces antiapoptotic effects in leukemic cells.35 
Interestingly, by binding CD20+ exosomes in chronic 
lymphocytic leukemia to rituximab (anti- CD20 antibody), 
the function of this drug is reduced.36

Exosomes produced by chronic myeloid leukemia (CML) 
cells play a role in disease progression. Exosomes produced 
from imatinib- resistant CML cells can be internalized 
and induce drug resistance in susceptible CML cells. The 
level of miR- 365 in exosomes derived from drug- resistant 
CML is higher compared with those from sensitive ones. 
MicroRNA induces chemotherapy resistance by inhibiting 
the expression of proapoptotic proteins such as BAX and 
cleaved caspase- 3 in susceptible cells.37

In addition, exosomes derived from leukemic cells increase 
the level of proteins involved in chemoresistance in bone 
marrow stromal cells (BMSCs).13 Exosomes obtained from 
patients’ BMSCs also induce tumor cell resistance to borte-
zomib in multiple myeloma (MM) cells and promote survival 
of tumor cells by activating the pathways related to drug resis-
tance and cell survival pathways, such as Notch1, signal trans-
ducer, activator of transcription 3 Akt 5, and NF- kB.38

IMMUNE SUPPRESSION
T lymphocyte and natural killer cell inactivation as well as 
T regulatory (Treg) cell differentiation are caused by vesi-
cles originating from tumor cells.39 TEX may have direct 
impact on the immune system, such as death of activated 
T cells in the presence of Fas ligand positive exosomes. 
Fas ligand and tumor necrosis factor- related apoptosis- 
inducing ligand are molecules that induce apoptosis in 
activated T cells.16 TEX has been shown in studies to play 
a role in Treg induction, expansion, and function, as well 

Figure 1 A glance at the biogenesis of exosomes in the cell. 
Inverted budding is a critical stage in the growth of MVB from 
late endosomes that contain ILVs. When MVBs fuse with the 
plasma membrane, ILVs from the inside become exosomes. ILVs, 
intraluminal vesicles; LE, late endosome; MVBs, multivesicular 
bodies.
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as enhancement of Treg resistance to apoptosis through 
transforming growth factor-β and interleukin (IL) 10 
mechanisms.40

ANGIOGENESIS
Angiogenesis is a term used to describe the process of 
formatting new blood vessels. This process occurs in phys-
iological and pathological conditions.41 Vascular endothe-
lial growth factor (VEGF) is the main growth factor in 
angiogenesis.42 The notch signaling pathway is activated 
downstream of VEGF signaling and negatively regulates 
VEGF- induced angiogenesis. The role of VEGF upregula-
tion in hematological malignancies is debatable, but a study 
has presented conflicting results.43

Several clinical studies have shown that the level of angio-
genesis is correlated with the stage of disease, prognosis, 
or response to therapy. Data also suggest that angiogenesis 
induction in hematological tumors has a pathophysiological 
correlation with disease progression.44 The steps involved in 
angiogenesis include enzymatic degradation of the vessel’s 
basement membrane, endothelial cell (EC) proliferation, 
migration, and tubulogenesis (EC tube formation) and matu-
ration.45 Exosomes produced by cells act as supportive 
mediators in the tumor microenvironment. The function of 
exosomes in the angiogenesis of hematological diseases has 
been explored in several studies. A study on CML reported 
that exosomes released by LAMA84 CML cells and patients’ 
leukemia cells in the blood have a potential role in in vitro and 
in vivo angiogenesis. The study showed that adhesion mole-
cules such as intercellular adhesion molecule-1 (ICAM- 1) and 
vascular cell adhesion molecule-1 (VCAM- 1) were signifi-
cantly elevated in CML cells and that exosomes also stim-
ulated human umbilical vein endothelial cells (HUVEC). In 
addition, exosomes of LAMA84 cells increased IL- 8 expres-
sion and mitogen- activated protein kinase (MAPK) phos-
phorylation in HUVEC and therefore these factors cause an 
angiogenic effect.46 Hypoxia is caused by the proliferation 
of malignant cells in MM. Exosomal miR- 135b inhibited 
its target factor hypoxia- inducible factor 1 (FIH- 1) in ECs 
and increased endothelial tube development under hypoxia 
through the hypoxia- inducible factors (HIF)–FIH signaling 
pathway.47

Exosomal miRNA from leukemic cells is also involved in 
angiogenesis. A research on K56 cells revealed that miR- 
92a, a member of the miR- 17- 92 cluster derived from K562 
exosomes, could decrease the expression of the target gene 
integrin a5 and then augment endothelial migration and 
tube formation.48 Furthermore, exosomal miR- 210 of CML 
cells combines with the target gene ephrin- A3 and plays 
an essential role in the regulation of VEGF signaling and 
angiogenesis.49 NB4 cells (acute promyelocytic leukemia 
cell line) generate EVs that contain promyelocytic leukemia/
retinoic acid receptor alpha mRNAs, which fuse with ECs 
and compel them to express more tissue factor. Tissue factor 
as the starter of coagulation cascade protects the vessels. 
This factor is also involved in the development of malig-
nancy through metastasis and angiogenesis. Tissue factor is 
directly (by altering growth regulator molecules) and indi-
rectly (dependent on coagulation) involved in angiogen-
esis.19 50 51

ADVANTAGES OF EXOSOMES FOR DRUG DELIVERY
One of the applications of exosomes is their use as a drug 
delivery system. Exosomes derived from stem cells, such as 
immature dendritic cells or mesenchymal stem cells (MSCs), 
can be used as a drug delivery system with less immuno-
genic interactions without interacting with opsonin proteins, 
complement components, antibody molecules, and coag-
ulation factors. During fusion with the cell membrane, the 
exosome’s phospholipid bilayer membrane may pass the load 
within itself. For example, exosomes of dendritic cell origin 
are able to cross the cellular endocytic mechanism through 
interaction between exosome tetraspanin (CD9) and glyco-
protein on the target cell surface. Some of the advantages of 
using exosomes as drug delivery include the ability to move 
across rigid biological membranes, the nano- sized structure, 
the ability to carry biological molecules to target cells, target 
specificity, non- synthetic origin, and its bilipid structure makes 
it resistant to degradation.52 Also, due to their endogenous 
nature and special surface- building components, exosomes 
have longer half- life than liposomes. Exosomes have a wide 
range of applications in personalized medicine due to their 
ability to carry cargo without activating the immune system. 
For example, in order to effectively and purposefully transmit 
exosomes carrying antitumor miR, the donor cell can be 
manipulated to express the permeability of the platelet- 
derived growth factor receptor membrane combined with the 
GE11 peptide.53

Other advantages of exosomes include their small and 
homogenous size. This feature enables exosomes to escape 
phagocytosis as well as to easily pass through blood vessels 
around the tumor cells. Because exosomes originate in the 
patient’s own cells, they can be used to safely transmit drugs 
to treat cancer.54

The reasons for using exosomes as natural nano- carriers 
for transmitting small interfering RNA (siRNA) and miRNA 
are their negative charge and hydrophilic characteristics, 
resulting in poor uptake by the target cell and their short 
lifespan in the bloodstream by nucleases.55 Exosomes can 
regenerate cells and exchange genetics by communicating 
between cells and transmitting miRNA proteins and func-
tional mRNAs. Numerous studies have shown that genetic 
information transmitted by exosomes can alter the activity 
and phenotype of the receptor cell.56 Targeted synthesis 
of exosomes enables them to be used as anticarcino-
genic therapeutic tools for targeted treatment of cancer.57 
Targeted exosomes for cancer treatment are created by 
the delivery of anticancer drugs and nucleic acids, such as 
siRNA, miRNA (miRNA suppressors or onco- miR inhibi-
tors), and DNA.58 Commercial liposomes are necessary in 
the successful siRNA and miRNA transfer to exosomes for 
therapeutic purposes (figure 2). Exosomes can inhibit cell 
proliferation and cause cell death in both in vivo and in 
vitro conditions by transferring siRNA or miRNA to the 
target cancer cell through gene silencing and/or gene regu-
lation. The regulatory role of miRNA and its presence in 
lumen’s exosomes are two important features that have 
led to the use of miRNA for diagnostic and therapeutic 
purposes.55 Exosomes are responsible for transmitting 
miRNAs to near and far cells. Manipulated exosomes that 
link to the ligands, peptides, and antibody fragments are 
used for targeted delivery of miRNA and improve cancer 
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treatment.57 The expression of onco- miRNA is one of the 
targeted therapies for cancer cells dependent on exosome- 
tumor suppressive miRNA. Exo- tumor suppressive miRNA, 
inhibition of proangiogenic mRNA, and eventual inhibition 
of tumor angiogenesis are all treatment choices.55

CLINICAL USE OF EXOSOMES
This section provides examples of the clinical use of 
exosomes in the targeted treatment of cancer. In the 
first study on the transmission of miRNA by exosomes, 
exosomes originating from HEK293 cells containing let- 7a 
miRNA, let- 7a miRNA was transferred to the tumor xeno-
graft mouse model. The epithelial growth factor receptor 
(EGFR)- specific GE11 peptide or epithelial growth factor 
(EGF) was used to correct and improve the accumula-
tion of exosomes in the target cell. Studies have shown 
that EGF- modified exosomes are suitable for transmitting 
anticancer drugs for targeted treatment of EGFR- positive 
cancer cells.54 59 Exosomes derived from MSCs can transfer 
antitumor miRs. In a rat model with primary brain tumor, 
for example, injecting an exosome derived from MSCs 
carrying miR- 146 into the tumor successfully reduces the 
development of glioma xenograft. Exosomes containing 
miR- 302b are being used as a new therapy for lung cancer. 
These exosomes can inhibit lung cancer cell proliferation 
and migration through the transforming growth factor‐β 
receptor II/ extracellular signal- regulated kinase (TGF‐β 
RII/ERK) pathway.53 An exosome containing miR- 101 can 
amplify apoptosis in the gastric cancer cell by targeting anti-
apoptotic myeloid cell leukemia- 1.57

There are four ways to load miRNAs into exosomes: 
the sphingomyelinase 2- dependent pathway, the sumoy-
lated heterogeneous nuclear ribonucleoprotein- dependent 
pathway, a signal sequence at the 3′ end miRNA, and the 
miRNA- induced silencing complex. The placement of 
miRNAs inside exosomes is controlled by the cell activation- 
dependent changes path of miRNA target abundance. Argo-
naute 2 is also involved in this process. In general, placement 
of miRNAs in exosomes depends on the sequences in 
miRNAs and protein complexes.57 Allogeneic exosomes are 
formed by changing the content and the surface proteins, 
and these exosomes are exclusively ingested by processing 

cancer cells, not healthy cells. Therefore, one of the most 
important barriers to cell- based therapy will be solved.60 
Despite the attractiveness and novelty of targeted cancer 
therapy using engineered exosomes, this area is still in its 
infancy and is challenging and needs further study and 
research.57 61 To further explore exo- miRNA, more research 
should be done on other malignancies and in larger study 
groups. By increasing knowledge about the therapeutic role 
of exosomes, personal treatment is possible. In addition, 
finding easier and cheaper ways to identify exosomes and 
miRNAs, additional markers on exosomes for easy detec-
tion, and recognizing miRNAs from the tumor microenvi-
ronment can facilitate their clinical use.62

CELL-FREE THERAPY OF CANCER BY STEM CELL 
EXOSOMES
Numerous studies have shown that the embryonic microenvi-
ronment can regenerate tumor cells from malignant to benign. 
However, there is still debate on the impact of adult stem cells 
on regeneration and changes in cancer cell phenotype.56

MSCs are multipotent and non- hematopoietic adult stem 
cells that are derived from bone marrow, umbilical cord, 
and placental or adipose tissue. These cells are used to treat 
cancer due to their anticancer activity.63 By identifying and 
isolating exosomes from the MSC culture media and using 
them in research and clinics based on cell- free therapy, it 
is possible to use them as a treatment option in the future. 
In an intravenous mouse model, exosomes are tolerable 
without weight loss and adverse effects on renal and hepatic 
function.64 The effect of produced exosomes on the target 
cancer cell and its biological pathways depends on both the 
specificity of the proteins on the membrane surface of the 
exoskeletons and the genetic information of healthy stem 
cells and tumor cells.56 In addition, studies have shown that 
exosomes act as a cell- free vaccine and can be effective in 
treating cancer. Applications of microvesicles- human adult 
liver stem cells (MV- HLSC) include regenerative medicine 
and gene transfer tool.65

In 2016, Reza et al66 examined the effect of human adipose 
MSC (hAMSC)- derived exosomes containing miRNA on 
A2780 and SKOV- 3 ovarian cancer cells and concluded these 
exosomes could regulate cancer survival, cell cycle progression, 
and cytokine and cytokine- receptor expression. Exosomes 
derived from hAMSC- conditioned medium (CM) contain 
a wide range of miRNAs, including anticancer miRNAs 
as well as new and lesser known miRNAs. Cancer- derived 
exosomes have a distinct miRNA expression compared with 
hAMSC- CM- derived exosomes. hsa- miR- 105, hsa- miR- 214, 
hsa- miR- 92, hsa- miR- 21, hsa- miR- 29, hsa- miR- 9, and hsa- 
miR- 222 are among these miRNAs.66

Studies have shown that exosomes derived from MSCs 
containing miR- 23b, miR- 451, miR- 223, miR- 24, miR- 
125b, miR- 31, miR- 214, and miR- 122 can inhibit tumor 
growth and stimulate apoptosis through various pathways. 
miR- 23b can promote and prolong the dormancy time of 
metastatic breast cancer cells by inhibiting the MARCKS 
gene, as a target gene and its product, which can improve 
cell cycle and cell motility.65 67 A 2013 study found that 
MSC- derived exosomes containing miR- 16 can inhibit 
tumor progression and angiogenesis by reducing VEGF 
expression in breast cancer cells. As a result, it is possible 

Figure 2 Schematic of the transmission of siRNA and miRNA by 
exosomes. Exosomes are used to deliver drugs and nucleic acids 
(such as small interfering RNA (siRNA), microRNA (miRNA) and 
spherical nucleic acids (SNAs) to the cells.
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to infer that MSC- derived exosomes can suppress VEGF 
expression in cancer cells. Lee and colleagues65 concluded 
that MSC- derived exosomes regenerated tumor cell func-
tion by epigenetically transferring antiangiogenic miRNAs. 
Umbilical MSC- derived exosomes containing let- 7f, miR- 
145, miR- 199a, and miR- 221 can inhibit RNA replication 
of hepatitis C virus.55 64

Exosomes derived from MSCs containing miRNA, 
according to Pakravan et al,68 were able to modify the func-
tion of breast cancer cells in a paracrine manner. They were 
able to reduce VEGF expression using human bone marrow- 
derived MSCs containing miR- 100 and the impact of miR- 
100 on the Mammalian target of rapamycin (mTOR)/HIF- 1 
signaling pathway and on balancing the signaling path.

Overexpression of miR- 9 in glioblastoma multiforme 
(GBM) cells, as the deadliest and most common brain 
tumor in adults, leads to resistance in response to temozolo-
mide. The resistance of GBM cells to temozolomide is due 
to the indirect effect of miR- 9 on increasing P- glycoprotein 
expression. Munoz et al69 used an MSC- derived exosome 
containing anti- miR- 9 to suppress therapeutic resistance in 
GBM cells. The anti- miR- 9 transition from the exosome 
to resistant GBM cells was expressed as a multidrug trans-
porter during this test, and resistant GBM cells were sensi-
tized to temozolomide, resulting in increased cell mortality 
and caspase activity. Glioma xenograft development can 
be greatly decreased by injecting MSC- derived exosomes 
containing miR- 146 in an intratumoral rat model with a 
primary brain tumor.70

In ovarian cancer, using mesenchymal- derived exosomes, 
apoptosis can be induced in tumor cells by upregulation of 
apoptosis proteins (Bax, caspase- 3, and caspase- 29) and 
downregulation of Bcl- 2 as an antiapoptosis.57

HLSC- derived exosomes (MV- HLSC) can inhibit the 
survival and proliferation of hepatoma tumors by transmit-
ting selective genetic information such as miR451, miR223, 
miR24, miR125b, miR31, miR214, and miR122, resulting 
in the benign phenotype in cancer cells in vivo and in vitro. 
This effect is due to the modulation of signaling pathways 
that act differently in cancer cells than in normal cells. As 
noted earlier, the effect of produced exosomes on cancer 
cells depends on the specificity of both the proteins on 
the surface of the membrane and the genetic information 
carried. Therefore, it can be concluded that MV- HLSC is 
effective not only in hepatic tumors but also in lymphoblas-
toma and glioblastoma tumors.56

Exosomes derived from hAMSC containing hsa- miR- 
124- 3p can reduce the expression of various cyclin- 
dependent kinases (CDKs), such as CDK2, CDK4, and 
CDK6, by stopping the cell cycle in the S phase of ovarian 
cancer A2780 cells. The relation between MSCs and cancer 
cells is not well understood.66 Further research into the 
effects of MSC- derived exosomes on cancer cells, including 
growth enhancement or inhibition of cancer cell prolifera-
tion, is needed due to conflicting opinions.65 68 The reason 
for these different effects may be due to the use of different 
model tumors, different sources of MSC (for instance, bone 
marrow- derived MSCs vs tissue- derived MSCs), the dose or 
timing of MSC injection, the performance heterogeneity of 
MSC preparations, and the putative involvement of various 
mechanisms such as chemokine signaling, vascular support, 
and immune modulation.68

CONCLUSION
Exosomes are important particles with remarkable roles, 
and their role as major players in intercellular and intracel-
lular interactions is becoming increasingly clear. Biomarkers 
in exosomes isolated from body fluids have allowed for 
a more precise and consistent diagnostic method than 
previous approaches. Exosomes can be used in a variety 
of intracellular functions, and with advances in molecular 
techniques they can be used in the treatment and diagnosis 
of many diseases, including cancer.

Also, given the role of miRNA and other molecules 
within the exosome, experiments in this direction and the 
use of exosomes are still much discussed and should be 
studied and tested in vivo and in vitro for targeting tumors 
and surrounding cells. Exosomes can also be used for selec-
tive delivery of new nucleic acid drugs or conventional 
tumor therapy drugs. Further review of the tolerability and 
effectiveness of cancer exosomes in diagnosis and treatment 
should be done.
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