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[Abstract] Objective To investigate the molecular mechanism of glycocalyx (GCX) injury in vascular endothelial cells
due to hantaan virus (HTNV) infection. Methods Human umbilical vascular endothelial cells (HUVECs) were infected by
HTNV. At different time points of HTNV infection, ELISA was used to detect the GCX components (heparan sulfate, chondroitin
sulfate, haluronic acid, sCD138 and glypican) in the cellular supernatant. Real-time quantitative PCR and Western blot assay were
used to detect the expression of core proteins (CD138, glypican and CD44) in the proteoglycan and their related decomposition
enzymes (heparanase, neutrophil elastase and hyaluronidase). Immunofluorescence assay was used to detect the distribution of the
glycoproteins. Transendothelial electrical resistanc (TEER) was used to detect the change of cellular permeability. Results  With the
duration of HTNV infection in vascular endothelial cells, mucopolysaccharide components (heparan sulfate, chondroitin sulfate and
haluronic acid) released into the cellular supernatant gradually increased, and the expression of the associated core proteins in cells
also gradually increased. Among them, the expression levels of CD138 and glypican mRNA increased, with 3.68 times at 48 h and
2.47 times at 72 h (P << 0.05), respectively, and the protein expression levels also increased. Immunofluorescence detection showed
that the expression of glycoprotein on cells after HTNV infection decreased. At the same time, the expression levels of heparanase and
neutrophil elastase mRNA increased, with 2.23 times at 48 h and 2.76 times at 24 h (P << 0.05), respectively. TEER results showed
that the TEER value increased after pretreatment with elastase inhibitor (1 pM). Conclusions GCX injury in vascular endothelial
cells may be caused by HTNV infection, by up-regulating or activating certain shedding enzymes, GCV is enzymolyzed, the barrier
structure is destroyed and the permeability increases, which provides a key theoretical basis for elucidating the molecular mechanism of
vascular endothelial damage by HTNV infection.
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Figure 1 Change of expression of glycocalyx in supernatant of HUVEC: at different time points
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Figure 2 Change of expression of glycocalyx in HUVECs at different time points
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Figure 3 WGA distribution in HUVECs after HTNV infection
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Figure 4 Changes of decomposition enzymes in HUVECs after HTNV infection
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