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Abstract

Objective: To investigate the effect and mechanism of exosomes derived from bone marrow mesen-
chymal stem cells on acute lung injury induced by cardiopulmonary bypass (CPB). Methods: The rats
were divided into Sham operation group, acute lung injury (ALI) model established by cardiopulmo-
nary bypass (CPB) for 1 hour (ALI group) and bone marrow mesenchymal stem cell exosome treat-
ment group (BMMSCS-Exo group). The pathological changes of lung tissue were evaluated by HE stain-
ing. ELISA was used to detect the expression of TNF-a and IL-6 in bronchoalveolar lavage fluid. AM
NR8383 alveolar macrophage cell line was cultured in vitro. According to different treatment meth-
ods, the cells were divided into Control group (Control group), LPS simulated lung injury group (LPS
group) and exosome treatment group (BMMSCS-Exo group), agonist group, agonist + exosome treat-
ment group. Western blot was used to detect the expression of inflammasome proteins and Cleaved
caspase 1, and ELISA was used to detect the release of IL-18 and IL-18. Results: Compared with the
Sham group, the ALI group had significantly increased inflammatory infiltration in lung tissue, signif-
icantly increased lung injury score (P < 0.05), and significantly increased expression of TNF-a and IL-
6 in alveolar lavage fluid (P < 0.05). Compared with the injury group, the BMSC-Exo group had signifi-
cantly reduced lung inflammation, significantly reduced lung tissue injury scores (P < 0.05), and sig-
nificantly reduced expression of TNF-a and IL-6 in alveolar lavage fluid (P < 0.05). In vitro study
showed that the protein expression of NLRP3 and AIM2 in alveolar macrophages increased in the LPS
group. However, the protein expression of NLRP3 and AIM2 in BMMSCS Exo group was significantly
decreased. The inflammasome agonist group increased the expression of Cleaved caspase 1, IL18, and
IL-18, while exosome treatment significantly inhibited the expression of these proteins (P < 0.05).
Conclusion: The expression of inflammasome NLRP3 and AIM2 is increased in cardiopulmonary by-
pass (CPB)-induced acute lung injury. Exosomes derived from bone marrow mesenchymal stem cells
can reduce the release of downstream proteins and inflammatory factors by blocking the activation
of inflammasome, thereby improving the inflammatory response of CPB induced acute lung injury.
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Figure 1. The HE staining and pathological scores results of each group
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Note: Compared with Sham group, “P < 0.05, compared with ALI group, *P < 0.05.
Figure 2. The ELISA results of each group
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Figure 3. The effects of BMMSC-Exo on inflammasomes NLRP3 and AIM2 in AM NR8383 cells
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Figure 4. Effect of exosomes on the activation of inflammasome NLRP3 and AIM2 in AM NR8383
alveolar macrophages
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