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Helicobacter pylori (H. pylori) is a stomach pathogen that half 
of the world’s population is conjectured to be tangled in 
this gram-negative bacterium (1). It is generally obtained 
in babyhood, and when left untreated commonly continues 
for the host’s lifetime (2). The early role of H. pylori in the 
peptic lesion and gastric cancer expansion was established 
and admitted by the medic community as recently as the 
1980s (3,4). To retain the chronic form of infection the 
bacterium changes tissue morphology and physiology 
by the transfer of virulence factors like the CagA, VacA 
toxins, and γ-glutamyltranspeptidase (GGT) enzyme that 
result in worsening the pathology of the infection (5,6). 
General standard eradication strategies use two antibiotics 
and an acid-suppressing drug, now usually completed with 
bismuth (3). Although the usage of antibiotics throughout 
the previous decades and improved health conditions 
has forcefully decreased H. pylori prevalence, infection 
frequency remains high on a universal measure (7). A 
longsome antibiotic therapy against H. pylori infection 
is growing to start to fail, and innovative strategies 
towards treatment need to be taken (8). In addition to the 
concerns on diminishing eradication efficiencies during 
the burdensome treatment with several broad-spectrum 
antibiotics, there are the health concerns about adverse 
impacts on the commensal microbiota (9,10). Especially in 
the treatment of pediatric H. pylori, the synchronic loss of 
the gut flora by extensive antibiotics is a major challenge. 
Furthermore, reducing eradication effectiveness, off-target 
impacts of lengthy broad-spectrum antibiotic therapies, and 
the desire of a more regular eradication in asymptomatic 
H. pylori carriers to reduce gastric cancer occurrence spur 
a search for finding a smarter remedial option to deliver 

of antibiotic in local (3,11). A direct drug delivery is an 
effective approach to increase efficacy therapy helicobacter 
pylori infection. Recently, considerable research has 
been focused on exosomes as nanocarriers for direct 
drug delivery. Exosomes are nanosized (30–150 nm) lipid 
bilayer particles of endosomal source. They belong to the 
extracellular vesicles (EVs) that secrete by multiple cell 
types and involve in cell-cell communication or intracellular 
signaling (12). The membrane building of exosome makes 
them have an innate potency to fuse with the membrane 
of the acceptor organelle or plasma cell, and play a major 
role in the transport of bioactive cellular cargos such as 
proteins, lipids, and RNAs at a neighbor or distant cell (13).  
Indeed, exosomes as safe and natural drug delivery carriers 
able to trip in extracellular fluids and deliver various 
therapeutic agents to target cells with high efficiency (14). 
Furthermore, the ideal direct drug delivery carrier should 
be able to site-specific delivery of loaded therapeutics, 
avoid premature degradation through the body’s immune 
defense system and controlled release of it upon selective 
stimuli (15). In addition to these properties, exosomes have 
manifested many advantages in biocompatibility terms and 
reduced clearance levels in comparison with other direct 
drug delivery carrier. Moreover, they show slight long-term 
accumulation in various organs or tissue, with synchronous 
low systemic toxicity (16,17). In recent years, exosome-
based drug (synthetic or biological molecules) delivery 
strategies have been used in a wide variety of disorders 
including cancer, various infections, neurodegenerative and 
cardiovascular disorders (18). For example, the exosomes 
derived from EL-4 cells have been used to deliver curcumin 
and via enhancing of anti-inflammatory effects of curcumin 
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led to treat of inflammatory disease (19). Also, through 
exosome parental cells engineering can improve their 
targeting ability to express the appropriate modification 
on the surface of the exosome. In this regard, one study 
demonstrated that the expressing a kind of high affinity 
peptide to integrin αvβ3 [c(RGDyK)] on MSC-derived 
exosome surface led to conjugate it to the reactive cerebral 
related vascular endothelial cells after ischemia, so increase 
amelioration by the greater accumulation of exosomes with 
therapeutic properties in compared to unmodified exosome 
in ischemic brain (20). Other studies have demonstrated 
that when exosomes loaded with different chemotherapeutic 
agents, PTX or Dox, they were talented to target mice 
tumor cells and remarkably inhibit tumor progress without 
observing any extent side effects (21,22). In light of the 
evidence mentioned, putting exosomes into practice to 
eradicate H. pylori by direct and targeted antibiotics delivery 
in order to increase the efficiency and effectiveness is not 
far from mind. As in the field of infectious diseases, a group 
has already used exosomes to deliver intracellular antibiotic 
(Linezolid) for intracellular infections (by Staphylococcus 
aureus) in vitro and in vivo model and achieved successful 
results (23). Besides, it makes sense that depending on the 
source of the exosomes, they have distinct functions. Like 
that, studies have exhibited that exosomes derived from APC 
(antigen-presenting cells) have the potency to express the 
surface molecules (major histocompatibility complex) MHC 
I and MHC II on the cell (24). Also, Macrophage‑derived 
exosomes play a crucial role as an inflammatory component 
in cardiac injury and central regulator in injury and repair, 
the inhibition of the progression of pathogenic microbial 
agents and tumor cells (25). Based on these findings, our 
suggestion in the direction of targeting of H. pylori infected 
cells is the using of the Macrophage‑derived exosomes that 
able to recognize infected cells and eliminate pathogenic 
microbial agents and activate the innate immune response, 
then be loaded with these drugs against H. pylori. This 
method may be considered as an effective method to elevate 
the efficiency of current therapy concurrent with taking 
medication without side effects on gastric healthy cells.
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