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[ Abstract] Objective Sepsis-induced acute respiratory distress syndrome (ARDS) is an independent risk factor
for mortality in critically ill septic patients. However, effective therapeutic targets are still unavailable due to the lack of
understanding of its unclear pathogenesis. With increasing understanding in the roles of circulating histones and
endothelial dysfunction in sepsis, we aimed to investigate the mechanism of histone-induced endothelial dysfunction
leading to sepsis-induced ARDS and to provide experimental support for histone-targeted treatment of sepsis-induced
ARDS. Methods First of all, in vitro experiments were conducted. Human umbilical vein endothelial cells (HUVEC)
were stimulated with gradient concentrations of histones to explore for the optimal stimulation concentration in vitro.
Then, HUVEC were exposed to histones at an optimal concentration with or without resatorvid (TAK-242), a selective
inhibitor of Toll-like receptor 4 (TLR4), for 24 hours for modeling. The cells were divided into 4 groups: 1) the blank
control group, 2) the blank control+TAK-242 intervention group, 3) the histone stimulation group, and 4) the
histone+TAK-242 intervention group. HUVEC apoptosis was determined by flow cytometry, VE-Cadherin expression in
endothelial cells was determined by Western blot, and the integrity of adhesion connections between endothelial cells was
evaluated with confocal fluorescence microscopic images. Male C57BL/6 mice aged 6-8 weeks and weighing 22-25 g were
used for the in vivo experiment. Then, the mice were given cecal ligation and puncture (CLP) as well as histone injection
at 50 mg/kg via the tail vein for sepsis modeling. The experimental animals were divided into 6 groups: 1) the blank
control group, 2) the blank control+TAK-242 intervention group, 3) the CLP model group, 4) the CLP+TAK-242
intervention group, 5) the histone model group, and 6) the histone+TAK-242 intervention group. After 24 h, the
concentrations of serum interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-a) were determined using ELISA Kits.
Western blot was performed to determine the expression of vascular endothelial (VE)-cadherin in the lung tissue.
Hematoxylin and eosin (HE) staining was performed to observe the pathological changes in the lung tissue of the mice.
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Evans Blue was injected via the tail vein 30 min before the mice were sacrificed. Lung tissue was collected after the mice

were sacrificed. Then, the concentrations of Evans blue dye per unit mass in the lung tissue from mice of different groups

were evaluated, the rates of pulmonary endothelial leakage were calculated, and the integrity of the pulmonary endothelial

barrier was evaluated. Results The results of the in vitro experiment showed that, compared with those of the control

group, HUVEC apoptosis was significantly increased under histone stimulation (P<0.05), the expression of VE-cadherin
was decreased (P<0.05), and the integrity of adherens junctions between endothelial cells was damaged. TAK-242 can
significantly inhibit histone-induced HUVEC apoptosis and VE-cadherin expression reduction and maintain the integrity

of adherens junctions between endothelial cells. According to the findings from the in vivo experiments, in mice with

CLP-induced and histone-induced sepsis, TAK-242 effectively alleviated the increase in serum concentrations of IL-6 and
TNF-a, reduced the downregulation of VE-cadherin expression in the lung tissue (P<0.05), decreased endothelial
permeability of the lung vessels, and improved pathological injury in the lung tissue. Conclusion By binding to TLR-4,

histone decreases VE-cadherin expression on the surface of vascular endothelial cells, disrupts the integrity of intercellular

adherens junctions, and triggers pathological damage to lung tissue. Using TLR-4 inhibitors can prevent sepsis-induced

ARDS in histone-induced sepsis.
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The yellow arrows indicate the point of broken integrity of the adhesion connection between cells (continuity break point).
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Fig 7 TAK-242 antagonized inflammatory states and hyperpermeability in septic murine models induced by cecum ligation and puncture and and histone

A and B, IL-6 and TNF-a levels in serum were determined using ELISA kits. C, Relative levels of Evans Blue Dye (EBD) absorbance at 610 nm in the lungs of sham

and CLP mice with or without TAK-242 administration. ~ P<0.01,  P<0.001. n=4.
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