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BACKGROUND: Within the last few years, it has become evident 
that LPS-preconditioned mesenchymal stromal cells (LPS pre-MSCs) show 
enhanced paracrine effects, including increased trophic support and 
improved regenerative and repair properties. MSCs may release large 
amounts of exosomes for cell-to-cell communication and maintain a 
dynamic and homeostatic microenvironment for tissue repair. The 
present study assesses the therapeutic efficacy and mechanisms of LPS-
preconditioned MSC-derived exosomes (LPS pre-Exo) for chronic 
inflammation and wound healing. METHODS: We extracted exosomes from 
the supernatant of LPS pre-MSCs using a gradient centrifugation 
method. In vitro, THP-1 cells were cultured with high glucose (HG, 30 
mM) as an inflammatory model and treated with LPS pre-Exo for 48 h. 
The expression of inflammation-related cytokines was detected by real-
time RT-PCR, and the distribution of macrophage subtype was measured 
by immunofluorescence. Next, the miRNA expression profiles of LPS pre-
Exo were evaluated using miRNA microarray analysis. The molecular 
signaling pathway responsible for the regenerative potential was 
identified by western blotting. In vivo, we established a cutaneous 
wound model in streptozotocin-induced diabetic rats, and LPS pre-Exo 
were injected dispersively into the wound edge. The curative effects 
of LPS pre-Exo on inflammation and wound healing were observed and 
evaluated. RESULTS: LPS pre-Exo have a better ability than untreated 
MSC-derived exosomes (un-Exo) to modulate the balance of macrophages 
due to their upregulation of the expression of anti-inflammatory 
cytokines and promotion of M2 macrophage activation. Microarray 
analysis of LPS pre-Exo identified the unique expression of let-7b 
compared with un-Exo, and the let-7b/TLR4 pathway served as potential 
contributor to macrophage polarization and inflammatory ablation. 
Further investigation of the mechanisms that control let-7b expression 
demonstrated that a TLR4/NF-kappaB/STAT3/AKT regulatory signaling 
pathway plays a critical role in the regulation of macrophage 
plasticity. Knockdown of AKT in THP-1 cells similarly abolished the 
immunomodulatory effect of LPS pre-Exo. In vivo, LPS pre-Exo greatly 
alleviated inflammation and enhanced diabetic cutaneous wound healing. 
CONCLUSION: LPS pre-Exo may have improved regulatory abilities for 
macrophage polarization and resolution of chronic inflammation by 
shuttling let-7b, and these exosomes carry much immunotherapeutic 
potential for wound healing.
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Atherosclerosis is a chronic inflammatory disease of the 
vasculature. Exosomes derived from mesenchymal stem cells (MSCs) exert 
immunomodulatory and immunosuppressive effects; however, the MSCs-
exosomes administration on atherosclerosis was unknown. Here, our 
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ApoE(-/-) mice were fed a high-fat diet and received intravenous 
injections of exosomes from MSCs for 12 weeks. After tail-vein 
injection, MSCs-exosomes were capable of migrating to atherosclerotic 
plaque and selectively taking up residence near macrophages. MSCs-
exosomes treatment decreased the atherosclerotic plaque area of 
ApoE(-/-) mice and greatly reduced the infiltration of macrophages in 
the plaque, associating induced macrophage polarization towards M2. In 
vitro, MSCs-exosomes treatment markedly inhibited LPS-induced M1 
markers expression, while increased M2 markers expression in 
macrophages. Moreover, miR-let7 family was found to be highly enriched 
in MSCs-exosomes. Endogenous miR-let7 expression was found in the 
aortic root of ApoE(-/-) mice, and MSCs-exosomes treatment further up-
regulated miR-let7 levels. In addition, inhibition of miR-let7 in 
U937cells significantly inhibited the migration and M2 polarization 
via IGF2BP1 and HMGA2 pathway respectively in vitro. Our study 
demonstrates that MSCs-exosomes ameliorated atherosclerosis in 
ApoE(-/-) and promoted M2 macrophage polarization in the plaque 
through miR-let7/HMGA2/NF-kappaB pathway. In addition, MSCs-exosomes 
suppressed macrophage infiltration via miR-let7/IGF2BP1/PTEN pathway 
in the plaque. This finding extends our knowledge on MSCs-exosomes 
affect inflammation in atherosclerosis plaque and provides a potential 
method to prevent the atherosclerosis. Exosomes from MSCs hold promise 
as therapeutic agents to reduce the residual risk of coronary artery 
diseases.
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Breast cancer (BC) cells (BCCs) can retain cellular quiescence 
for decades, a phenomenon referred to as dormancy. BCCs show 
preference for the bone marrow (BM) where they can remain dormant for 
decades. Targeting BCCs within the BM is a challenge since the dormant 
BCCs reside within BM stroma, also residence for hematopoietic stem 
cells (HSCs). Dormant BCCs could behave as cancer stem cells (CSCs). 
The CSCs and HSCs are similar by function and also, by commonly 
expressed genes. The method by which dormant BCCs transition into 
clinically metastatic cells remains unclear. This study tested the 
hypothesis that macrophages (MPhis) within BM stroma, facilitates 
dormancy or reverse this state into metastatic cells. MPhis exhibiting 
an M2 phenotype constitute ~10% of cultured BM stroma. The M2 MPhis 
form gap junctional intercellular communication (GJIC) with CSCs, 
resulting in cycling quiescence, reduced proliferation and carboplatin 
resistance. In contrast, MPhis expressing the M1 phenotype reversed BC 
dormancy. Activation of M2a MPhis via the toll-like receptor 4 (TLR4) 
switched to M1 phenotype. The switch can occur by direct activation of 
M2a MPhis, or indirectly through activation of mesenchymal stem cells. 
M1 MPhi-derived exosomes activated NFsmall ka, CyrillicB to reverse 
quiescent BCCs to cycling cells. Using an in vivo model of BC 
dormancy, injected Mi MOs sensitized BCCs to carboplatin and increased 
host survival. In summary, we have shown how BM stromal MPhis, through 



exosomes, regulate the behavior of BCCs, by either inducing or 
reversing dormancy.


