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The mechanism of bone marrow mesenchymal stem cell-derived exosomes for bone regeneration
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Abstract. Objective To investigate the characteristics of bone marrow mesenchymal stem cell-derived exosomes ( BMSC-Exos)
and to verify its ability to promote osteogenic differentiation through in vitro and in vivo experiments, as well as to explore its
mechanism of promoting bone regeneration. Methods (D Primary human bone marrow mesenchymal stem cells ( BMSCs) were
cultured and their surface antigen and multilineage differentiation potentials were identified; 2) Culture supernatants of P4-P6
generation cell culture of BMSC were collected and passed. BMSC-Exos was extracted by the kit method ; ) The morphological
structure of BMSC-Exos was observed by transmission electron microscope; the surface antigen of BMSC-Exos was detected by
immunoelectrophoresis; (@) Alizarin red and ALP staining was used to confirm that BMSC-Exos promoted osteogenic differentiation
in vitro; (3 The ability of BMSC-Exos to promote bone regeneration was verified in vivo through a rat skull defect animal model ; ®
The expression of related proteins and genes in osteoblasts after adding BMSC-Exos was detected by immunoelectrophoresis and
gRT-PCR. Results (DThe isolated and cultured BMSCs were polygonal or spindle-shaped, and the surface antigens CD 90, CD
29 and CD 44 were positive, which was consistent with the characteristics of mesenchymal stem cells; 2) BMSC-Exos was of a
biconcave round or oval shape with a diameter of about 40-120 nm (81.7+19.9), and the surface antigen was consistent with
BMSC; (@ After Alizarin red staining and ALP staining, the Exo group staining intensity was significantly higher than that of the
control group, and the staining intensity was positively correlated with the Exo concentration; @ X-ray and histological analysis of
the rat skull defect model showed that the repair of the bone defect in the exosome group was better than that of the control group,
and there were more new bone formation; (5) Immunoelectrophoresis showed that after treatment with exosomes, the content of
OCN, Runx 2 and B-catenin protein in MSC cells increased, and qRT-PCR showed that the gene expression of Runx2 and B-catenin
was up-regulated. Conclusion BMSC-Exos has the ability to promote bone regeneration and is associated with the up-regulation of
Wnt/B-catenin pathway.
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BMSC cell morphology and surface

antigen expression
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Fig.2 BMSCs were positive for alizarin red staining (left) and oil red O staining (right) after osteogenic induction and

adipogenic induction culture, respectively ( X100 times)
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Fig.3 The morphology of BMSC-Exos in TEM
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Fig.4 Alizarin red and ALP staining results

it CCK-8 41 g 1 78 S5 5 , B Ui BMSC-Exos X
B 4 M A 3 5E 5 e, 45 2R T DL i A BMSC-
Exos 5 BUH MG E B B it iR mERES
Jm A BMSC-Exos /) 5 2 1EAH %, 45 R #&/8 BMSC-
Exos X 5 40 M 3% 58 A 4 64 .
2.4 BMSC-Exos & {8 & FH-4=

ARG 8 JH AR A AT Micro-CT K3l , &5 R 40 6
BT~ . Jil A BMSC-Exos I S254H (45) 525 O %
BHA(E) M, FiETREL, BB ERE
i S8

L4 Ahis k(50 mL)A
L 6 - ?M%ﬁs(zomL)zﬁ
: =i Yo HEZH
1.4+
1.2+
,\‘3 1.0
3 0.8
0.6™
0.4+
0.2+
0.0 T T T T T Y T
i 2 3 4 5 6 7
RE(HD

B 5 CCK-8 41 fifi 3 48 52 % % iE BMSC-Exos X
J AN A B A R TR

Fig.5 CCK-8 cell proliferation assay verified the
effect of BMSC-Exos on osteoblast proliferation
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B 6 Micro-CT #il 45 5%
Fig.6 Micro-CT test results
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Fig.7 HE staining resulis of paraffin sections
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