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Abstract

Helicobacter pylori (H. pylori) is a common pathogen that infects more than half of the world’s population. Its infection can
not only lead to a variety of gastrointestinal diseases, such as chronic gastritis and gastric cancer (GC) but also be associated
with many extra-gastrointestinal diseases. Exosomes, as a new intercellular information transmission medium, can carry
biological signal molecules such as microRNAs (miRNAs) to regulate a variety of cellular physiological activities and are
involved in multiple cancer processes. In this article, we provide a systematic review on the role of exosomal miRNAs in

H. pylori-associated GC.
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Introduction

GC is a common malignant tumor in the world with high
incidence and mortality rates. H. pylori infection is recog-
nized as the most serious risk factor for GC. It is estimated
that more than 50% of the occurrence of GC is associated
with H. pylori infection. Multiple virulence factors, such
as cagA and vacA, interact with different cellular proteins
to regulate the host inflammatory response and lead to the
occurrence of GC as the long-term consequence of H. pylori
infection [1]. At present, gastroscopic pathology is still the
gold standard for the diagnosis of GC, but invasive short-
comings limit its use as a means of GC screening. Some
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markers of GC, such as CEA and CA19-9, are also used in
the diagnosis of GC, but lack enough specificity and sen-
sitivity. Most GC patients are already in the middle or late
stages when they seek treatment, therefore, early detection
and timely treatment of GC have become the focus of clini-
cal treatment of GC.

To date, more than 2500 human-specific miRNAs (data
from the miRBase, Release 22.1) have been identified, and
their dysregulation was associated with tumor cell prolif-
eration, apoptosis, cell cycle, metastasis, and invasion [2].
Especially, some aberrantly expressed miRNAs are involved
in the key pathophysiology of GC and showed potentially
valuable biomarkers for GC diagnosis, prognosis, and dis-
ease surveillance. Furthermore, exosomes, a novel intercel-
lular information transmission medium, can shuttle miRNAs
to the recipient cells and affect a range of cellular physi-
ological functions. Recent research has shown that exosomal
miRNAs may play a significant role in the occurrence and
development of GC, drug resistance, and diagnosis of GC
[3]. This review focused on summarizing the structure and
biological functions of exosomes, the role of exosomes miR-
NAs in H. pylori-associated GC, and providing new insights
for understanding the pathogenic mechanism of GC.
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H. pylori
H. pylori infection

H. pylori is a Gram-negative spiral-shaped microaerobic
bacteria. Statistically, more than 50% of people world-
wide are infected with this pathogen. H. pylori infection
is a major risk factor for peptic ulcer, GC, and gastric
mucosa lymphoma, and it has been recognized as a class
I carcinogen [1]. H. pylori diversity is linked to H. pylori
virulence factors vacA and cagA, as well as inflamma-
tion and immune response after infection. Here, we briefly
described the mechanism of cagA and vacA on GC.

CagA is a highly immunogenic protein encoded by the
cag pathogenicity island (cagPAI) and delivered into the
attached gastric epithelial cell by the type IV secretion
system (T4SS). The cytoplasmic translocation cagA inter-
acts with numerous proteins in phosphorylation-dependent
and independent manners, leading to changes in multiple
intracellular pathways [4]. For example, cagA maintains
multidirectional differentiation and self-renewal of can-
cer stem cells by activating the Wnt/B-catenin signaling
pathway in GC cells.

VacA is a channel-forming toxin encoded by a vacA
gene and presents marked differences in vacA toxin activ-
ity based on variations in vacA amino acid sequences,
levels of vacA transcription, and secretion. VacA accu-
mulation can induce cytoplasmic vacuolation, disruption
of endocytic, mitochondrial perturbations, autophagy, or
even cell death in gastric epithelial cells. VacA also can
directly destroy the integrity of the epithelial cell mon-
olayer, enhance the ability of carcinogens to enter the
gastric mucosa, promote the invasiveness and spreading
ability of malignant tumors, and increase the risk of dis-
ease [1, 4]. Moreover, vacA can inhibit T cell proliferation,
suppress Th1 and Th17 responses, mediate cell apoptosis,
and allow tumor cells to evade immune surveillance, ulti-
mately leading to GC.

MiRNAs associated with H. pylori infection

MiRNAs are endogenous non-coding RNAs that can
modulate gene expression via directly binding to the
3’ untranslated region (3’UTR) of their target gene and
consequently degrade the mRNAs or suppress the pro-
tein expression. Most miRNAs are characterized by high
sequence conservation, temporal and tissue specificity, and
they perform a variety of biological functions as onco-
genes or tumor suppressor genes during cell growth, devel-
opment, metastasis, and invasion [5]. Sun et al. found that
miR-29a-3p promoted cell migration by directly targeting
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the A20 gene in H. pylori-infected human gastric epithelial
cells [6]. Yang et al. discovered that H. pylori (CagA +)
infection increased the expression of miR-223-3p, and
promoted GC cell proliferation and migration by directly
targeting ARID1A [7]. Liu et al. discovered that H. pylori
infection up-regulated the expression of miR-146a in
gastric epithelial cells and gastric mucosal tissues in an
NF-kB-dependent manner, and the miR-146a upregula-
tion played a potential role in the negative feedback loop
by targeting IRAK1 and TRAF6, thereby modulating the
H. pylori-induced immune response [8]. Xu et al. showed
that miR-1915 was down-regulated in H. pylori-infected
GC tissues and cell lines, and it inhibited the growth and
metastasis of GC cells by targeting RAGE [9]. Li et al.
found that miR-1298-5p was decreased under H. pylori
infection, its down-regulation not only inhibits autophagy
but also affects P38 MAPK by targeting MAP2K6, leading
to the promotion of cell proliferation, migration, and inva-
sion [10]. Rossi et al. discovered that H. pylori could regu-
late the expression of miR-19a and miR-34a, and promote
early apoptosis of cells by TNFR2 [11]. The latest study
demonstrated IncRNA NEAT1 promotes tumorigenesis in
H. pylori-associated GC by sponging miR-30a to regulate
the COX-2/BCL9 pathway [12].

H. pylori is not only considered a key cause of GC but
also has a sublinear correlation with lymphatic and distant
metastasis of GC. Saito et al. showed that C-MYB-induced
miR-17 and miR-20a play a leading role in the CagA-
dependent P21 signaling pathway, and promote the epithe-
lial-mesenchymal transition (EMT) of GC [13]. Shi et al.
showed that CagA-induced miR-543 can inhibit autophagy
by targeting SIRT1, leading to the increase of EMT expres-
sion and promoting cell migration and invasion [14]. Huang
et al. found that H. pylori could down-regulate the expres-
sion of miR-134, miR-134 inhibited the occurrence of EMT
in SGC-7901 cells by targeting FOXM1 [15]. The above-
mentioned findings show that H. pylori can control a variety
of miRNA targets and plays an essential role in a variety of
GC-related signaling pathways, providing a new idea for
further understanding the pathogenesis of H. pylori-related
gastric diseases.

Exosomal
Biological characteristics of exosomes

Exosomes are cell-derived extracellular vesicles with diame-
ters of 30-150 nm. Its formation involves multiple processes
such as endocytosis, content sorting, and transport. (Fig. 1)
First, under the action of the Golgi apparatus, the membrane
depresses inward to form early endosomes. Then, the early
endosomes mature into the late endosomes, and the late
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Fig. 1 The process of exosomes formation ([16] modification of Fu et al.

endosomes envelop the proteins, nucleic acids, and lipids to
form multiple intraluminal vesicles (ILVs). Eventually, ILVs
evolved into multi-vesicle bodies (MVBs). After MVBs fuse
with the membrane, the luminal vesicles inside them sag
again, and form granules by budding and released into the
extracellular environment, which are called exosomes [16,
17]. After exosomes are formed, they can not only be distrib-
uted around secretory cells but also be transported to other
parts in a variety of ways. They are distributed in various
body fluids such as blood, urine, and cerebrospinal fluid, and
are more abundant in the tumor microenvironment.
Tubulin, actin, a variety of Rab proteins, TSG101, mem-
bers of the four-transmembrane region protein superfamily,
MHC-I and HSP70 are involved in exosome biogenesis, Rab
protein plays an important role in the formation of exosomes.
While Rab27a primarily controls the rearrangement of the
airway cytoskeleton during the fusion of polyvesicle cor-
puscles and plasma membrane, Rab27b primarily controls
MVBs transport to the plasma membrane [17]. However,
their functions in exosome biogenesis need to be further
explored. The loss or gain of Rab protein function may inter-
fere with intracellular autophagy and lysosomal pathways,
then have an indirect impact on exosome biogenesis. Many
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studies have found that exosomes are involved in a variety
of diseases, especially cancer, and have been found to trans-
fer bioactive substances between tumor cells stromal cells,
fibroblasts endothelial cells, and immune cells, mediating
communication in the entire tumor microenvironment [24,
25].

Mechanism of miRNAs sorting and transmission
in exosomes

The role of miRNAs in cancer has received extensive atten-
tion, but there are few studies on the sorting and delivery
mechanism of miRNAs in exosomes. Professor Sanchez
Madrid led a team that analyzed the mechanism of exosome
sorting and miRNA loading in T lymphocytes [18]. In this
study, they found that hnRNPA2B1 in exosomes plays an
important role in exosomal transport miRNAs, hnRNPA2B1
binds to miR-198 by SUMOylation, and this binding effect
localizes hnRNPA2B1-miR-198 complex to exosomes and
participates in extracellular transport. Some researchers have
successfully isolated Ago2 from exosomes and proved that
Ago2 can protect exosomes from RNase degradation during
miRNA delivery. After Ago2 binds to miRNAs, it enters
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exosomes through the KRAS-MEK-ERK signaling pathway,
and finally plays a role outside the cell [19]. In addition,
membrane proteins involved in exosome biogenesis, such as
caveolin-1 and nSMase2, can also be involved in the sort-
ing and loading of miRNAs. For example, cancer cells bind
nSMase?2 to miR-210 and load it onto exosomes to promote
increased endothelial cell migration and capillary formation
in vitro [20]. This study provides a new idea for the use of
exosome transport target miRNAs.

Exosomal miRNAs-mediated cell communication

Exosomes loaded with small molecules are important in
cell-to-cell communication. Exosomes can deliver specific
miRNAs, and other non-coding RNAs to distant tissues or
cells to play a regulatory role. Exosomes play a significant
role in cell-to-cell or intracellular communication in three
stages. The first stage is ligands on exosomes' membranes
combine with receptors on target cell membranes to deliver
intercellular information. The second stage is the secret body
release of intracellular substances on the target cell surface
receptors, complete information transfer to produce a bio-
logical effect. The third stage is the fusion of exosomes with
target cells to release various promoters and nucleic acids
contained in them to achieve the function of information
transport.

With the deepening of research, it is increasingly rec-
ognized that miRNAs contained in exosomes may become
special markers for the diagnosis and treatment of some
diseases. To study the cellular communication of miRNAs
mediated by exosome transport, researchers used lentivi-
rus to construct an exosome of fluorescently labeled bone
marrow-derived macrophages (BMDM) and treat vascular
epithelial cells (ECs) with these exosomes. It was found that
miRNAs in some BMDM-derived exosomes were also sig-
nificantly up-regulated in ECs. By constructing special lenti-
viruses, researchers ensured that miRNAs in exosomes could
retain their gene regulatory functions. RNA-seq analysis also
proved that the target genes of miRNAs in ECs were indeed
regulated by miRNAs [21]. In addition, exosomes produced
by endothelial cells can also promote angiogenesis in vivo
by delivering miRNAs. These data suggest that cells can use
exosomes to transport miRNAs and play a regulatory role in
entering other cells by endocytosis.

Exosomal miRNAs and H. pylori infection

Exosomes created by H. pylori infection can indicate alter-
ations in bioactive molecules such as miRNAs, and pro-
teins, which play essential roles in gastric and extra-gastric
disorders. Wang et al. found that exosomes derived from
H. pylori-infected macrophages, carrying miR-155 were
internalized by macrophages and regulated the expression
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of various proinflammatory mediators and inflammation-
related proteins in macrophages, including the expressions
of TNF-a, IL-6, IL-23, CD40, CD63, CD81 and MHC-I
were up-regulated, while MyD88, NF-kB was down-reg-
ulated, suggesting that exo-miR-155 may act as a novel
negative regulator to modulate the inflammatory response
and modulate the immune response of H. pylori-infected
macrophages [22]. Li et al.found that miR-25 was elevated
in GES-1-derived exosomes of H. pylori-infected gastric
mucosal cells and plasma exosomes of patients, and miR-
25 regulated NF-xB signaling pathway by targeting KLF2,
leading to IL-6, MCP-1, VCAM-1, ICAM-1 expression
increases, which promotes vascular endothelial cell injury.
In conclusion, H. pylori-induced miRNAs in exosomes can
mediate immunomodulatory and other important physiologi-
cal and pathological processes, thus regulating the occur-
rence and development of gastrointestinal diseases and
extra-gastric diseases [23].

Exosomal miRNAs in GC
Regulating the microenvironment of GC

The tumor microenvironment is a key factor affecting tumor
growth and metastasis, which can provide nutritional and
material basis. Exosome transport miRNAs can affect the
microenvironment of tumor growth and participate in the
process of tumor genesis and development. Cancer-asso-
ciated fibroblasts (CAFs) are important components of
tumor stroma. Tumor-derived exosomes can be taken up by
CAFs to alter their biological activity and reprogram energy
metabolism. Exo-miR-27a derived from GC can transform
fibroblasts into CAFs and plays an important role in the
microenvironment of GC [24]. Exo-miR-139 derived from
CAFs can inhibit the progression and metastasis of GC by
downregulation of MMP11 in the tumor microenvironment
[25]. Recent research has demonstrated that tumor-derived
exosomal miRNAs have immunosuppressive properties
as well, and they can help tumor cells communicate with
their microenvironment by using immune escape, thereby
mediating tumorigenesis. For instance, the GC-cell-derived
exo-miR-135b-5p can inhibit Vy9V&2 T cell function by
targeting the SP1 pathway, decrease Vy9Vo2 T cell viability,
trigger cell apoptosis, and decrease the production of cyto-
toxic cytokines IFN-y and TNF-a [26].

The occurrence of mesoderm-mesenchymal transition
(MMT) of peritoneal mesothelial cells (PMCs) can provide
a good environment for metastatic cancer. The study showed
that exo-miR-106a is involved in the adhesion, invasion, and
metastasis of tumor cells by targeting Smad7 and regulating
the TGF-p signaling pathway [27]. Zhu et al. further confirmed
that exo-miR-106a can also target TIMP2 to activate the
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TGF-f pathway to induce MMT and accelerate the degenera-
tion of the extracellular matrix, thereby destroying the meso-
thelial barrier and promoting peritoneal dissemination of GC
[28]. Another study found that exo-miR-21-5p induces MMT
of PMCs and promotes cancer dissemination by directly target-
ing Smad7 [29]. These studies have revealed a new mechanism
of GC proliferation and metastasis. Exosomal miRNAs can
regulate the immune microenvironment and thus affect the
development of tumors. The related discussion has become
the most attractive field for the study of exosome functions.

Regulating the growth, invasion, metastasis
and angiogenesis of GC

Tumor-derived exosomes have a limited impact on angio-
genesis, invasion, metastasis, and tumor growth. Exosomes
can regulate receptor cells to play a corresponding role by
transporting specific miRNAs. Tang et al. successfully iden-
tified four exosomal miRNAs that are involved in the growth
and metastasis of the disease, they also discovered that up-
regulating miR-3149, miR-6727, and miR-32 while down-
regulating miR-4741 could inhibit the growth, migration,
and invasion of GC cells [30]. Exo-miR-1290 can enhance
the proliferation and invasion ability of GC cells by reducing
the expression of the target gene NKD1 [31]. Exo-miR-1228
derived from bone marrow mesenchymal stem cells is highly
expressed in GC patients and inhibits the occurrence and
development of GC by targeting MMP-14 [32]. Exo-miR-
122-5p can inhibit the proliferation and metastasis of GC
cells by targeting GIT1 [33]. M2 macrophage-derived exo-
miR-487a isolated from GC tissue can promote the prolif-
eration of GC cells by targeting TIA1 [34]. Shi et al. found
that exo-miR-155-5p promoted the proliferation and migra-
tion of AGS cells by targeting TP53INP1 [35]. Exo-miR-
196a-1 secreted by highly invasive GC cells promotes the
invasion of less invasive GC cells by targeting SFRP1 [36].
Ex0-miR-423-5p can promote the growth and metastasis of
GC by inhibiting the expression of the SUFU gene [37].
Exo-miR-130a promotes angiogenesis and tumor invasion
by inhibiting the expression of C-MYB in human umbili-
cal vein endothelial cells [38]. Exo-miR-135b, derived from
GC cells, promotes peritumor angiogenesis by inhibiting the
expression of FOXO1 in endothelial cells [39]. These find-
ings suggest that the study of exosomal miRNAs and their
target pathways may contribute to the development of new
diagnostic and therapeutic methods for GC.

Regulating of the drug resistance of GC

Exosomes produced by cancer cells have been shown to carry
specific miRNAs into cells via receptor endocytosis, promote
the internalization of coated medications, inhibit the binding of
anticancer medications to target proteins on the surface of can-
cer cells, and contribute to the formation of chemotherapeutic
drug resistance. (Fig. 2) At present, platinum-based chemo-
therapy is the most commonly used chemotherapy standard
for GC, but in the process of long-term drug chemotherapy,
GC patients will appear drug-resistant, leading to the failure
of chemotherapy. Exo-miR-21 plays a role in the drug resist-
ance of GC and can reduce the sensitivity of tumor cells to
drugs. Exosomes derived from tumor-associated macrophages
(TAMs) can directly transport miR-21 from M2-type TAMs to
GC cells. It can inhibit cell apoptosis and enhance the resist-
ance of GC cells to cisplatin (DDP) by regulating the PTEN/
PI3K/AKT signaling pathway [40]. Studies have detected
PKH67-labeled M2 macrophage-derived exo-miR-588 from
SGC7901 cells, which contributes to the DDP resistance of
GC cells by partially targeting CYLD [41]. Exo-miR-769-5p,
according to Jing et al., inhibits the downstream caspase path-
way by concentrating on CASP9, which encourages the deg-
radation of p53 via the ubiquitin—proteasome pathway and
results in the DDP resistance in GC [42]. Paclitaxel is an anti-
tumor drug with a taxane diterpene structure, which can play
a therapeutic role in a variety of malignant tumors, however,
its clinical application is limited due to its highly hydropho-
bic nature and dose dependence. It has recently been reported
that paclitaxel can be delivered using exosomal miRNAs to
address this flaw. For example, exo-miR-155-5p causes malig-
nant transformation and drug-resistant phenotype in MGC-803
cells by directly targeting GATA3 and TP53INP1 [43].

The DYNLT1/Caspase-3/Caspase-9 signaling pathway
is a newly discovered signaling pathway that can regulate
the development of GC and the formation of drug resist-
ance. Exo-miR-15b-3p, derived from BGC-823 cells, can
be transferred into SGC-7901, GES-1 cells and regulates
cell apoptosis by targeting DYNLT1 [44]. Exo-miR-501 can
reduce the expression of BLID, inactivate the Caspase-9/
Caspase-3 pathway and inhibit apoptosis. In addition, it can
also promote AKT phosphorylation and promote adriamy-
cin resistance in GC [45]. Exo-miR-106a-5p and miR-421,
which are increased in GC, can regulate TFAP2E methyla-
tion, and induce GC cells to be resistant to 5-FU via target
gene E2F1, mTOR, and STAT?3 [46]. These results imply
that exosomal miRNAs derived from drug-resistant cells can
potentially predict antitumor chemotherapy therapeutically,
improve the efficacy of antitumor chemotherapy, and offer
a new treatment option for GC.
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Fig.2 Mechanisms of exosomal miRNAs resistance in GC

The diagnosis and prognosis of GC

The related bioactive substances contained in exosomes can
reflect the type and survival state of cells. Exosomes can
reflect the type and stage of life of the source cells through
the related bioactive substances they contain. Almost all
types of bodily fluids can be used to detect exosomes, and
the molecular characteristics of tumor exosomes partially
reflect the phenotype of the tumor from which they are
derived. Exosomes carry tumor-specific miRNAs that can
be used as tumor diagnostic markers [3]. Studies showed
that exo-miR-92b-3p, let-7 g-5p, miR-146b-5p, and miR-
9-5p were significantly correlated with early GC, and the
combination of exosomal miRNAs and CEA was more effec-
tive at diagnosing early GC than a single exosomal miR-
NAs marker [47]. In a bioinformatics analysis of exosome
miRNAs profiles, Wang et al. found that the expressions
of miR-10401-3p, miR-1255b-5p, and miR-6736-5p were
significantly down-regulated in GC patients, which may be
used as diagnostic markers for GC [48].

Exosomal miRNAs can also be used to evaluate the clini-
cal risk or efficacy of GC, as well as to determine the progno-
sis. For example, exo-miR-23b and serum exo-miR-451 play
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recipient cell

important roles in predicting the recurrence and prognosis
of GC, which are closely related to tumor size, degree of
invasion, lymph node metastasis, liver metastasis, and TNM
stage, in addition, low exo-miR-23b suggested poor progno-
sis [49, 50]. Exo-miR-21 and exo-miR-1225-5p are overex-
pressed in the peritoneum of GC, which may be used as bio-
markers of peritoneal recurrence after radical resection of GC
for the early diagnosis [51]. According to Lu et al., there were
differences in the expression levels of serum exo-miR-92a-3p
between GC patients and healthy controls, and miR-92a-3p
levels were low in GC patients, which was closely related to
lymph node metastasis and the stage of tumor lymph node
metastasis in GC patients [52]. In conclusion, the findings of
the above studies provide a new direction for GC diagnosis
and lay a foundation for the future application of exosomal
miRNAs in the clinical detection of GC.

The therapeutic response marker of GC

Exosomes are characterized by small size, uniform dis-
tribution, good biological adaptability, and wide distri-
bution, so they are suitable for being level drug carriers
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or biological factor carriers, showing potential applica-
tion prospects in GC-targeted therapy [53]. As the main
immune cells in the tumor microenvironment, TAMs have
become a new therapeutic target and prognostic indicator
in personalized therapy of malignant tumors. Macrophage-
derived exosomes can be used as carriers to transfer miR-
21 inhibitors to GC cells, reduce cell migration and induce
apoptosis [54], it is suggested that exosomes are a good
system for delivering drugs to target cells to treat diseases.
This study provides valuable references for exploring new
strategies of TAMs in the clinical diagnosis and treatment
of GC. Studies have also shown that high-dose PPIs can
inhibit the release of exosomes from GC cells, exosome-
encapsulated miRNA can regulate GC cells and their
microenvironment, enhance the apoptosis-inducing effect
of anti-tumor drugs, inhibit cell migration, and play a role
in GC invasion by regulating HIF-1a-FoxO1 axis. These
results suggest that PPIs inhibit the malignant behavior of
GC through exosomes to a certain extent [55].

Exosomes could become a novel transporter and be
used to cure cancer by transporting anticancer medicines
or miRNAs. The zebrafish model proved that exosomes
could deliver anticancer drugs across the blood—brain bar-
rier, and fluorescence showed that the drugs effectively
inhibited the proliferation and growth of cancer cells, sug-
gesting that exosomes derived from brain epithelial cells
could be used to deliver chemotherapy drugs for the treat-
ment of brain cancer [56]. Wang et al. prepared exosomes
containing anti-miR-214 and delivered them to SGC-7901
cells with DDP resistance, which could reverse the DDP
resistance of SGC-7901 cells, and is expected to provide
a new regimen for the treatment of DDP-resistant GC
[57]. Jiang et al. found that exo-miR-107 could signifi-
cantly enhance the sensitivity of drug-resistant GC cells
to chemotherapy drugs by inhibiting the HMGA2/mTOR/
P-gp pathway [58].

In addition to in vitro studies, the therapeutic effects
of exosomal miRNAs have also been confirmed in vivo.
In some studies, exo-miR-210 was injected intravesical in
a mouse model of transient middle cerebral artery occlu-
sion (MCAO), and it was found that the lesion area of the
ischemic brain was repaired, indicating that exo-miR-210
is beneficial to the repair of brain tissue after cerebral
ischemia and provides an angiogenic agent for the treat-
ment of ischemic stroke [59]. In conclusion, exosome
miRNAs are engaged in the occurrence and progression
of GC, alter the microenvironment of GC, and play a sig-
nificant role in drug resistance and treatment. In the future
detection and treatment of GC, tailored regulation of exo-
some miRNAs may give a new avenue for prevention and
treatment.

Conclusion

Tumor-derived exosomes have dual effects on tumor inhibi-
tion or promotion, which may be the result of the complex
interaction among exosomes, cells, and environmental fac-
tors, and are closely related to the degree of tumor progres-
sion and immune status of the body. Exosomes not only
carry pathological marker miRNAs derived from cells but
also the active molecules in them have direct pharmaco-
dynamic effects, that is, exosomes themselves can be used
as carriers to transport drugs, small molecules, or biologi-
cal therapy/gene therapy agents to specific lesion sites. At
the same time, it also has the potential to be modified, pro-
cessed, and transformed.

To date, H. pylori infection is still the most significant
risk factor involved in the onset and progression of GC. H.
pylori-induced outside secrete body can take advantage of
the lipid bilayer's high physical and chemical stability and
biocompatibility, and through signal transduction and the
effect of membrane fusion, the function of miRNAs to recep-
tor cells, not only can regulate tumor cell proliferation and
apoptosis but can also regulate tumor cell growth microen-
vironment. However, due to a large number of miRNAs and
the complex regulatory network identified, the interaction
between miRNA and its target requires specific miRNAs to
be identified for treatment, which brings certain difficulties
to clinical treatment. Moreover, the molecular mechanism
of exosome secretion and function is still not completely
clear. Therefore, in the future, we should focus on identify-
ing specific miRNAs and studying the specific mechanism
of action of exosomal miRNAs to determine their role in GC
diagnosis and prevention.
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