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Research in recent years has largely explored the 
immunomodulatory effects of mesenchymal stem cells (MSCs) and their 
secretory products, called "secretome," in the treatment of 
neuroinflammatory diseases. Here, we examined whether such 
immunosuppressive effects might be elicited due to inflammasome 
inactivation. To this end, we treated experimental autoimmune 
encephalomyelitis (EAE) mice model of multiple sclerosis (MS) with the 
conditioned medium or purified exosomes/microvesicles (EMVs) obtained 
from relapsing-remitting-MS patients human periodontal ligament stem 
cells (hPDLSCs) and investigated the regulation of NALP3 inflammasome. 
We noticed enhanced expression of NALP3, Cleaved Caspase 1, 
interleukin (IL)-1beta, and IL-18 in EAE mouse spinal cord. 
Conversely, hPDLSCs-conditioned medium and EMVs significantly blocked 
NALP3 inflammasome activation and provided protection from EAE. 
Reduction in NALP3, Cleaved Caspase 1, IL-1beta, and IL-18 level was 
noticed in conditioned medium and EMVs-treated EAE mice. Pro-
inflammatory Toll-like receptor (TLR)-4 and nuclear factor (NF)-kappaB 
were elevated in EAE, while hPDLSCs-conditioned medium and EMVs 
treatment reduced their expression and increased IkappaB-alpha 
expression. Characterization of hPDLSCs-conditioned medium showed 
substantial level of anti-inflammatory IL-10, transforming growth 
factor (TGF)-beta, and stromal cell-derived factor 1alpha 
(SDF-1alpha). We propose that the immunosuppressive role of hPDLSCs-
derived conditioned medium and EMVs in EAE mice may partly attribute 
to the presence of soluble immunomodulatory factors, NALP3 
inflammasome inactivation, and NF-kappaB reduction.
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Multiple sclerosis (MS) is a chronic demyelinating disease 
caused by central nervous system (CNS) inflammation and immune 
dysfunction, which often leaves patients with severe physical 
disabilities. Microglia function in the surveillance of the CNS, and 
an imbalance in the M1/M2 phenotypes of microglia contribute to the 
progression of MS. Recent studies indicate that exosomes secreted by 
bone marrow mesenchymal stem cells (BMSCs) play therapeutic roles in 
many autoimmune diseases and aid in tissue repair. However, it is not 
clear whether BMSC-derived exosomes can attenuate MS-associated 
inflammation and immune dysfunction, or how BMSC exosomes protect 
neurons. The experimental autoimmune encephalomyelitis (EAE) rat model 
was used to investigate the effect of exosomes on microglia 
polarization and inflammation in CNS. The results showed that exosome 
treatment significantly decreased neural behavioral scores, reduced 
the infiltration of inflammatory cells into the CNS, and decreased 
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demyelination in comparison to untreated EAE rats. In addition, 
exosome treatment resulted in significant increases in the levels of 
M2-related cytokines such as interleukin (IL)-10 and transforming 
growth factor (TGF)-beta, whereas M1-related tumor necrosis factor 
(TNF)-alpha and IL-12 levels decreased significantly. Moreover, 
compared with the untreated EAE group, the exosome group displayed 
significantly increased protein and mRNA expression levels of M2 
phenotype markers, whereas M1 marker expression decreased. Our 
findings were further confirmed in an in vitro HAPI microglia cell 
line model. In conclusion, these findings indicate that BMSC-derived 
exosomes can attenuate inflammation and demyelination of the CNS in 
the EAE rat model by regulating the polarization of microglia. 
Therefore, the use of BMSC-derived exosomes may be a potential 
therapeutic approach for the treatment of autoimmune and inflammatory 
diseases.

Xiao, Y., et al. (2018). "Bone marrow-derived mesenchymal stem cells-
derived exosomes prevent oligodendrocyte apoptosis through exosomal 
miR-134 by targeting caspase-8." J Cell Biochem.

Ischemic stroke causes severe brain damage and remains one of 
the leading causes of morbidity and mortality worldwide. The 
microRNA-134 (miR-134) is involved in regulating the process of 
ischemia injury in neural cells and brain with ischemia stroke. The 
role of miR-134 in ischemic stroke remains poorly understood. The 
purpose of the current study was to investigate the effect of bone 
marrow-derived mesenchymal stem cells (BMSCs)-derived exosomal miR-134 
on rat oligodendrocytes (OLs) apoptosis and its underlying mechanism 
of action. The results demonstrated that levels of miR-134 in BMSCs-
exosome decreased but increased incaspase-8 after oxygen-glucose 
deprivation (OGD) treatment. Exosomal miR-134 significantly inhibited 
apoptosis by decreasing caspase-8 expression and activity in OGD-
treated group cultured with BMSCs-exosome and OLs. In addition, the 
miR-134 mimics decreased caspase-8 expression in OGD-treated OLs, 
whereas miR-134 inhibitors exacerbated the changes in the expression 
of the procaspase-8 and caspase-8 cleaved product proteins caused by 
OGD. The caspase-8 knockdown using caspase-8 small interfering RNA 
decreased OLs apoptosis, reversing the improvements that the miR-134 
inhibited cells apoptosis by targeting caspase-8. Taken together, 
these results demonstrated that BMSCs-derived exosomes suppressed OLs 
apoptosis through exosomal miR-134 by negatively regulating the 
caspase-8-dependent apoptosis pathway and may, therefore, be a novel 
potential therapeutic target for ischemic stroke treatment.


