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Over the last decades, mesenchymal stem cells (MSCs) have been 
extensively studied with regard to their potential applications in 
regenerative medicine. In rheumatic diseases, MSC-based therapy is the 
subject of great expectations for patients who are refractory to 
proposed treatments such as rheumatoid arthritis (RA), or display 
degenerative injuries without possible curative treatment, such as 
osteoarthritis (OA). The therapeutic potential of MSCs has been 
demonstrated in several pre-clinical models of OA or RA and both the 
safety and efficacy of MSC-based therapy is being evaluated in humans. 
The predominant mechanism by which MSCs participate to tissue repair 
is through a paracrine activity. Via the production of a multitude of 
trophic factors with various properties, MSCs can reduce tissue 
injury, protect tissue from further degradation and/or enhance tissue 
repair. However, a thorough in vivo examination of MSC-derived 
secretome and strategies to modulate it are still lacking. The present 
review discusses the current understanding of the MSC secretome as a 
therapeutic for treatment of inflammatory or degenerative pathologies 
focusing on rheumatic diseases. We provide insights on and 
perspectives for future development of the MSC secretome with respect 
to the release of extracellular vesicles that would have certain 
advantages over injection of living MSCs or administration of a single 
therapeutic factor or a combination of factors.
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Extracellular vesicles (EVs) are important mediators of cell-
to-cell communication pathways via the transport of proteins, mRNA, 
miRNA and lipids. There are three main types of EVs, exosomes, 
microparticles and apoptotic bodies, which are classified according to 
their size and biogenesis. EVs are secreted by all cell types and 
their function reproduces that of the parental cell. They are involved 
in many biological processes that regulate tissue homeostasis and 
physiopathology of diseases. In rheumatic diseases, namely 
osteoarthritis (OA) and rheumatoid arthritis (RA), EVs have been 
isolated from synovial fluid and shown to play pathogenic roles 
contributing to progression of both diseases. By contrast, EVs may 
have therapeutic effect via the delivery of molecules that may stop 
disease evolution. In particular, EVs derived from mesenchymal stem 
cells (MSCs) reproduce the main functions of the parental cells and 
therefore represent the ideal type of EVs for modulating the course of 
either disease. The aim of this review is to discuss the role of EVs 
in OA and RA focusing on their potential pathogenic effect and 
possible therapeutic options. Special attention is given to MSCs and 
MSC-derived EVs for modulating OA and RA progression with the 
perspective of developing innovative therapeutic strategies.
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Rheumatoid arthritis (RA) is a chronic autoimmune disease 
characterized by synovial tissue inflammation and joint destruction 
associated with the activation of angiogenesis. Exosomes, which play a 
role in cell-to-cell communication as carriers of genetic information, 
transfer microRNAs (miRNAs or miRs) between cells and have been 
studied as delivery vehicles for therapeutic molecules. The aim of the 
current study was to investigate the therapeutic effect of mesenchymal 
stem cell (MSC)-derived miR-150-5p exosomes on joint destruction in 
RA. The expression and secretion of miR-150-5p, matrix 
metalloproteinase (MMP) 14, and vascular endothelial growth factor 
(VEGF) in RA patients and fibroblast-like synoviocytes (FLS) were 
examined by quantitative RT-PCR, ELISA, and Western blotting. 
Immunohistochemistry was used to assess angiogenesis. MSCs were 
transfected with an miR-150-5p expression plasmid, and MSC-derived 
exosomes were harvested. The effect of MSC-derived miR-150-5p exosomes 
(Exo-150) on MMP14 and VEGF expression was examined. The effects of 
Exo-150 on cell migration and invasion in cytokine-stimulated FLS from 
RA patients were examined by HUVEC tube formation and transwell 
assays. The effect of Exo-150 in vivo was examined in a collagen-
induced arthritis mouse model. Exo-150 decreased migration and 
invasion in RA FLS and downregulated tube formation in HUVECs by 
targeting MMP14 and VEGF. Injection of Exo-150 reduced hind paw 
thickness and the clinical arthritic scores in collagen-induced 
arthritis mice. Exo-150 reduced joint destruction by inhibiting 
synoviocyte hyperplasia and angiogenesis. Exosomes facilitate the 
direct intracellular transfer of miRNAs between cells and represent a 
potential therapeutic strategy for RA.
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Objectives: Mesenchymal stem cells (MSCs) release 
extracellular vesicles (EVs) that display a therapeutic effect in 
inflammatory disease models. Although MSCs can prevent arthritis, the 
role of MSCs-derived EVs has never been reported in rheumatoid 
arthritis. This prompted us to compare the function of exosomes (Exos) 
and microparticles (MPs) isolated from MSCs and investigate their 
immunomodulatory function in arthritis. Methods: MSCs-derived Exos and 
MPs were isolated by differential ultracentrifugation. 
Immunosuppressive effects of MPs or Exos were investigated on T and B 
lymphocytes in vitro and in the Delayed-Type Hypersensitivity (DTH) 
and Collagen-Induced Arthritis (CIA) models. Results: Exos and MPs 
from MSCs inhibited T lymphocyte proliferation in a dose-dependent 
manner and decreased the percentage of CD4(+) and CD8(+) T cell 
subsets. Interestingly, Exos increased Treg cell populations while 
parental MSCs did not. Conversely, plasmablast differentiation was 



reduced to a similar extent by MSCs, Exos or MPs. IFN-gamma priming of 
MSCs before vesicles isolation did not influence the immunomodulatory 
function of isolated Exos or MPs. In DTH, we observed a dose-dependent 
anti-inflammatory effect of MPs and Exos, while in the CIA model, Exos 
efficiently decreased clinical signs of inflammation. The beneficial 
effect of Exos was associated with fewer plasmablasts and more Breg-
like cells in lymph nodes. Conclusions: Both MSCs-derived MPs and Exos 
exerted an anti-inflammatory role on T and B lymphocytes independently 
of MSCs priming. However, Exos were more efficient in suppressing 
inflammation in vivo. Our work is the first demonstration of the 
therapeutic potential of MSCs-derived EVs in inflammatory arthritis.


