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Effect of ceramide on platelet-mediated transfusion-related acute lung
injury in mice

LI Yingming, CHEN Hua, WU Yan "
( Department of Blood Transfusion, Haikou People’ s Hospital, Haikou 570208, China)

[ Abstract]  Objective To evaluate the mechanism of ceramide in aged platelets mediated by transfusion-related
acute lung injury (TRALI). Methods The second hit model of TRALI was established in mice via lipopolysaccharide
prestimulation, and platelets were transfused and stored for 1-5 days. ARC39 (a specific acid sphingomyelinase inhibitor)
or platelets from acid sphingomyelinase-deficient mice were used to treat BALB/c mice. Temporal changes in platelet
sphingomyelin composition were analyzed. We examined the accumulation of neutrophils in the lungs of TRALI mice, as
well as the function of the endothelial barrier and the histology of injured lung tissue. Results Platelets were collected and
stored for 1~5 days from mice prestimulated by LPS, which caused characteristic lung injury, and the severity of lung

injury increased with time. Ceramide in platelets accumulated and decreased during storage. Compared with the control
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group, transfusion of ARC39 preconditioned platelets or acid sphingomyelinase deficient platelets significantly alleviated

lung injury. Conclusions Aging platelets can lead to TRALI in mice, but this damage can be reversed and treated by an

acid sphingomyelinase inhibitor or specific knockout of the acid sphingomyelinase gene. Such intervention measures for

sphingolipid formation are expected to be an effective strategy for increasing the storage safety and shelf life of blood

products.
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Note. A, Ratio of wet weight to dry weight of mice, the concentration of protein in BAL and the activity of MPO in lung tissue. B, Histopathological
photos of HE staining of lung tissue after transfusion of platelets with different storage time. Compared with the normal control group, * P<O0.05.
Compared with platelet storage group, *P<0. 05.
Figure 1 The ratio of wet weight to dry weight, the concentration of protein in BAL and the activity of MPO in lung tissue of mice

after transfusion of aged platelets into LPS pre-stimulated mice with different storage time of TRALI
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Note. The contents of different kinds of ceramides in stored platelet samples were quantitatively analyzed by liquid chromatography-mass spectrometry
(LC-MS). Compared with the normal control group, * P<0.05. Compared with platelet storage group, *P<0. 05.

Figure 2 Accumulation of different kinds of ceramides in mouse platelets with the increase of storage time
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Note. A. Ratio of lung wet weight to dry weight, the protein concentration in BAL and the activity of MPO in lung tissue of each

group of mice were marked as shown in the figure. B, HE staining tissue sections of the lungs of each group of mice, Compared with

the normal control group, * P<0.05. Compared with platelet transfusion group, *P<0. 05.

Figure 3 Transfusion of platelets derived from Asm gene deleted mice or stored platelets treated with ASM specific inhibitors

could significantly attenuate TRALI damage
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