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ABSTRACT Objective: To investigate the effects of exosomes secreted by mesenchymal stem cells on microglia polarization and
inflammatory cytokines release in brain and its possible mechanism. Methods: Exosomes were extracted and purified from the super-
natant of mesenchymal stem cells cultured in vitro by ultrahigh speed cryogenic centrifugation. The particle size, morphological structure
and functional integrity of exosomes were determined by nanoparticle tracking analysis and transmission electron microscopy. The
effects of exosomes on the polarization stimulation function of BV2 cells and the release of inflammatory factors in the LPS-stimulated
environment were detected by immunofluorescence, ELISA and flow cytometry. The activation of JAK1/STAT3 pathway in BV2 cells
was detected by Western Blot. Results: (1) The granule size of exosomes secreted by mesenchymal stem cells was mainly 40-100 nm, and
the transmission electron microscope showed a typical membrane "cup and plate" structure. (2) Flow cytometer results showed that com-
pared with that in the control group, the expressions of M1-type microglial surface marker CD11b and M2-type microglial surface marker
CD206 were significantly activated. In the stimulation of purified exosomes, the expression of CD11b was significantly inhibited, while
CD206 was significantly activated. ELISA results showed that compared with that in the LPS group, the inflammatory cytokines (IL-1,
IL-6) and NO were significantly decreased (P<0.05), while anti-inflammatory cytokine IL-10 was significantly increased (P<0.05) in the
exosomes group. (3) Mesenchymal stem cell-derived exosomes significantly increased the phosphorylation level of JAK1/STAT3 path-
way in BV2 cells. Conclusions: Mesenchymal stem cell-derived exosomes can effectively promote M2-type polarization and release of
anti-inflammatory factors of microglia in the brain by activating the JAK1/STAT3 pathway.
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Fig. 1 Characterization validation of exosomes and uptake of MSCs-Exo by BV2 cells.

A Nanoparticle tracking analysis (NTA) demonstrated the size distribution of the MSCs-Exo; B Morphological characterization of MSCs-Exo by

transmission electron microscopy (TEM); C MSCs-Exo merged with BV2 by immunofluorescence (IF).
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Fig. 2 LPS induced the M1-type microglia polarization in BV2 cells

A NO concentration in the supernatant was measured by Griess reagent; B The protein levels of iNOS were assessed by WB.
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Fig.3 Effects of MSCS-Exo on phenotypic polarization of microglia
A The expression of CD206/CD1 1b was detected by flow cytometry in BV2 cells; B MSCs-Exo inhibited the morphological changes induced by LPS in
the BV2 cells; C IL-1, IL-6 and IL-10 secretion in BV2 cells culture media were measured by ELISA kits.
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Fig. 4 MSCs-Exo regulates microglia polarization by activating the JAK1/STAT3 pathway
A WB detected the level of the JAK1/STAT3 pathway; B The gray intensity of p-JAK1 and p-STAT3 was calculated by Image J software.
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