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Protective effect of bone marrow mesenchymal stem cells-derived exosomes against

testicular ischemia-reperfusion injury in rats
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Zijian, WANG Peng, LU Xianyuan, XIAO Zhuoyu, LIU Cundong
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Abstract: Objective To investigate the protective effect of bone marrow mesenchymal stem cells (BMSCs)-derived exosomes
against testicular ischemia-reperfusion injury (IRI) in rats. Methods Rat BMSCs were isolated, cultured and identified in the
primary culture. The exosomes were extracted from the BMSCs and characterized using nanoparticle tracking analysis,
transmission electron microscopy, and Western blotting. Twenty-four healthy male SD rats were randomly divided into sham
operation group, testicular IRI with saline treatment group and IRI with exosome treatment group. The contralateral testes of
the rats were collected for pathological observation, aseessment of superoxide dismutase (SOD) and malondialdehyde (MDA),
and detection of HMGBI, caspases-3 and cleaved caspase-3 expressions using Western blotting. Results We successfully
obtained exosomes from rat BMSCs. Testicular IRI significantly impaired testicular spermatogenesis, which was markedly
improved by treatment with the exosomes (P<0.05). Testicular IRI also caused significant increase in the protein expression of
HMGBI, caspase-3 and cleaved caspase-3 in the testicular tissue, and treatment with the exosomes obviously ameliorated
these changes (P<0.05). Conclusion BMSCs-derived exosomes protects against testicular IRI due to the anti-oxidant, anti-
inflammatory and anti-apoptosis activities of the exosomes.
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Fig.1 Identification of bone marrow mesenchymal stem cells (BMSCs). A: Normal BMSCs; B: Osteogenic induction of the cells

stained by alizarin red S (arrow); C: Adipogenic induction of the cells stained by oil red O (arrow); D: Detection of BMSCs

markers CD34(-), CD90(+), and CD44(+) using flow cytometry.
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Fig.2 Identification of exosomes derived from rat BMSCs. A:
Transmission electron microscopy; B: Nanoparticle tracking analysis;
C: Western blotting for the markers of the exosomes. BE: BMSCs-
derived exosomes; BC: BMSCs; ED: Exosome depleted.
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Fig.3 Pathological changes of rat testis (HE staining,
x 20). A: Sham group; B: I/R+NS group; C: I/R +
BMSCs-exo group; D: Histopathologic scores of
testicular tissue in the 3 groups (Mean+SD, n=4 or 5).
***p<(0.001,**P<0.01 vs sham group; "P<0.05 vs I/R+
NS group.
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Fig.4 Changes of SOD activity and MDA content in rat testis (Mean+SD, n=4 or 5). **P<0.01, *P<0.05 vs sham

group; P<0.05 vs I/R+NS group.
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Fig.5 Protein level of cleaved caspase-3 in the testicular tissue in different groups determined by Western blotting
(Mean+SD, n=4). ***P<0.001, **P<0.01 vs control group; ‘P<0.05 vs I/R+NS group.
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Fig.6 Protein level of HMGBI in testicular tissue in different groups determined by Western blotting (Mean+SD, n=
4). ***P<0.001, **P<0.01 vs control group; 'P<0.05 vs I/R+NS group.
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