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The administration of bone mesenchymal stem cells (BMSCs) 
could reverse experimental colitis, and the predominant mechanism in 
tissue repair seems to be related to their paracrine activity. BMSCs 
derived extracellular vesicles (BMSC-EVs), including mcirovesicles and 
exosomes, containing diverse proteins, mRNAs and micro-RNAs, mediating 
various biological functions, might be a main paracrine mechanism for 
stem cell to injured cell communication. We aimed to investigate the 
potential alleviating effects of BMSC-EVs in 2,4,6-trinitrobenzene 
sulfonic acid (TNBS)-induced colitis model. Intravenous injection of 
BMSC-EVs attenuated the severity of colitis as evidenced by decrease 
of disease activity index (DAI) and histological colonic damage. In 
inflammation response, the BMSC-EVs treatment significantly reduced 
both the mRNA and protein levels of nuclear factor kappaBp65 (NF-
kappaBp65), tumor necrosis factor-alpha (TNF-alpha), induciblenitric 
oxidesynthase (iNOS) and cyclooxygenase-2 (COX-2) in injured colon. 
Additionally, the BMSC-EVs injection resulted in a markedly decrease 
in interleukin-1beta (IL-1beta) and an increase in interleukin-10 
(IL-10) expression. Therapeutic effect of BMSC-EVs associated with 
suppression of oxidative perturbations was manifested by a decrease in 
the activity of myeloperoxidase (MPO) and Malondialdehyde (MDA), as 
well as an increase in superoxide dismutase (SOD) and glutathione 
(GSH). BMSC-EVs also suppressed the apoptosis via reducing the 
cleavage of caspase-3, caspase-8 and caspase-9 in colitis rats. Data 
obtained indicated that the beneficial effects of BMSC-EVs were due to 
the down regulation of pro-inflammatory cytokines levels, inhibition 
of NF-kappaBp65 signal transduction pathways, modulation of anti-
oxidant/ oxidant balance, and moderation of the occurrence of 
apoptosis.
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Exosomes secreted by mesenchymal stem cells (MSCs) have shown 
repairing effects on several tissue injury diseases. In this study, we 
aimed to investigate the effects of exosomes released from human 
umbilical cord mesenchymal stem cells (hucMSCs) on the treatment of 
dextran sulfate sodium- (DSS-) induced inflammatory bowel disease 
(IBD) and to explore the underlying mechanism. We found that 
indocyanine green (ICG) labeled exosomes homed to colon tissues of IBD 
mice at 12 hours after injection. Exosomes significantly relieved the 
severity of IBD in mice as hucMSCs. The expression of IL-10 gene was 
increased while that of TNF-alpha, IL-1beta, IL-6, iNOS, and IL-7 
genes was decreased in the colon tissues and spleens of exosomes-
treated mice. Furthermore, the infiltration of macrophages into the 
colon tissues was decreased by exosome treatment in IBD mice. In 
addition, we provided evidence that in vitro coculture with exosomes 
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inhibited the expression of iNOS and IL-7 in mouse enterocoelia 
macrophages. Moreover, we found that the expression of IL-7 was higher 
in the colon tissues of colitis patients than that of healthy 
controls. Our findings suggest that exosomes from hucMSCs have 
profound effects on alleviating DSS-induced IBD and may exert their 
impact through the modulation of IL-7 expression in macrophages.
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Cell communication through extracellular vesicles (EVs) has 
been defined for many years and it is not limited only to neighboring 
cells, but also distant ones in organisms receive these signals. These 
vesicles are secreted from the variety of cells and are composed of a 
distinctive component such as proteins, lipids, and nucleic acids. EVs 
have different classified subgroups regarding their cell origin, in 
this context, exosomes are the most appealing particles in cell 
biology, especially clinical in recent years and are represented as 
novel therapeutic agents with numerous advantages alongside and/or 
over cell therapy. However, cell therapy had a hopeful outcome in 
gastrointestinal diseases which have minimal alternatives in their 
treatments. Inflammatory bowel disease (IBD), liver fibrosis, 
gastrointestinal cancers are the examples that cell therapy and 
immunotherapy were applied in their treatment, therefore, the cell 
products like exosomes are the beneficial option in their treatment 
even cancers with promising results in animal models. In this review, 
we consider the main defined biogenesis, function, and component of 
secreted exosomes in different cells with a specific focus on the 
potential application of these exosomes as a cell-free therapeutic 
approach in gastrointestinal diseases like IBD, gastric cancer, and 
colon cancer. Additionally, exosomes role as therapeutic reagents 
mainly mesenchymal stem cells and dendritic cell-derived exosomes in 
different studies have been under intense investigation and even they 
are being studied in different clinical trials. Therefore, all these 
striking functions described for secretome implies the importance of 
these biocarriers.
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Stem cell therapy is a promising treatment modality for 
necrotizing enterocolitis. Among the many promising stem cells 
identified to date, it is likely that mesenchymal stem cells will be 
the most useful and practical cell-based therapies for this condition. 
Using acellular components such as exosomes or other paracrine 
mediators are promising as well. Multiple mechanisms are likely at 
play in the positive effects provided by these cells, and further 
research is underway to further elucidate these effects.
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Mesenchymal stem cells (MSCs) therapy has been applied to a 

wide range of diseases with excessive immune response, including 
inflammatory bowel disease (IBD), owing to its powerful 
immunosuppression and its ability to repair tissue lesions. Different 
sources of MSCs show different therapeutic properties. Engineering 
managements are able to enhance the immunomodulation function and the 
survival of MSCs involved in IBD. The therapeutic mechanism of MSCs in 
IBD mainly focuses on cell-to-cell contact and paracrine actions. One 
of the promising therapeutic options for IBD can focus on exosomes of 
MSCs. MSCs hold promise for the treatment of IBD-associated colorectal 
cancer because of their tumor-homing function and chronic inflammation 
inhibition. Encouraging results have been obtained from clinical 
trials in IBD and potential challenges caused by MSCs therapy are 
getting solved. This review can assist investigators better to 
understand the research progress for enhancing the efficacy of MSCs 
therapy involved in IBD and CAC.
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PURPOSE: Necrotizing enterocolitis (NEC) remains a devastating 
disease in premature infants. We previously showed that four stem cell 
(SC) types equivalently improve experimental NEC. Exosomes are 
intercellular nanovesicles containing RNA, miRNA, DNA, and protein. 
Because SC therapy faces challenges, our aim was to determine if the 
beneficial effects of SC are achievable with cell-free exosomes. 
METHODS: Exosomes from four SC types were compared: (1) amniotic 
fluid-derived mesenchymal SC (AF-MSC); (2) bone marrow-derived MSC 
(BM-MSC); (3) amniotic fluid-derived neural SC (AF-NSC); and (4) 
neonatal enteric NSC (E-NSC). Rat pups exposed to NEC received a 
varying concentration of a single type of exosome with control pups 
receiving PBS only. Intestinal damage was graded histologically. 
RESULTS: The incidence of NEC was 0% in unstressed pups and 60.7% in 
control pups subjected to NEC. Exosomes (4.0x10(8)) reduced NEC 
incidence to: AF-MSC 25.0%; BM-MSC 23.1%; AF-NSC 11.1%; E-NSC 27.3%. 
When administered at a concentration of at least 4.0x10(8), all groups 
demonstrated a significant reduction in NEC compared to untreated 
pups. At this minimum concentration, there was no difference in 
treatment efficacy between exosomes and the SC from which they were 
derived. CONCLUSION: Stem cell-derived exosomes reduce the incidence 
and severity of experimental NEC as effectively as the stem cells from 
which they are derived, supporting the potential for novel cell-free 
exosome therapy for NEC. TYPE OF STUDY: Basic science.
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Exosomes released from mesenchymal stem cells (MSCs) have an 
anti-inflammatory effect and can repair tissue injuries. 



Ubiquitination plays an important role in the regulation of various 
biological functions, including the regulation of inflammation. 
However, it remains unknown whether exosomes from human umbilical cord 
mesenchymal stem cells (hucMSC-ex) may cure the mice of DSS-induced 
inflammatory bowel disease (IBD) through the ubiquitin modification. 
In this study, we aimed to investigate the therapeutic effect and 
probe the mechanism relating to ubiquitination underlying the hucMSC-
ex treatment in DSS-induced IBD of mice. HucMSC-ex significantly 
improved the symptoms of IBD in mice. In the IBD group, the gene 
expression levels of TNF-alpha, IL-1beta, IL-6, NAe1, E2M and Uba3 
dramatically increased while those of IL-10 and IP-10 decreased. The 
gene expression level in the group of hucMSC-ex treatment was adversed 
to that in the group of IBD. In the hucMSC-ex treated group, western 
blot results showed that the protein expressions of K48, K63 and FK2 
have significantly decreased. Compared with that in the IBD mice, the 
mice treated by hucMSC-ex could recover the integrity of tissue 
structure. Our results indicated that exosomes from hucMSCs have 
profound effects on alleviating DSS-induced IBD and may exert their 
function by regulating the ubiquitin modification level.


