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BACKGROUND
▪Acute respiratory distress syndrome (ARDS) that leads to acute kidney injury (AKI) 
carries a mortality of 58% compared to 28% in ARDS alone. 

▪AKI in ARDS may stem from consequences of mechanical ventilation on the kidney, as 
many ARDS patients require mechanical ventilation as a life saving intervention. 

▪Injurious mechanical ventilation may lead to the release of inflammatory mediators 
from the lung via ventilator induced lung injury (VILI), and these mediators may have 
detrimental effects in the kidney. 

▪The purpose of this study is to gain insight into the effect of VILI on the kidney by 
evaluating renal tissue protein levels of inflammatory mediators in mice exposed to 
injurious mechanical ventilation.

METHODS
▪Sixteen C57BL/6 wild type mice underwent either cecal ligation puncture (CLP) (23g, 
1 hole, 100%) or sham operation (laparotomy and closure).  
▪24 hours later an equal number of mice from each group were randomized to undergo 
injurious mechanical ventilation with 20cc/kg tidal volumes for 4 hours (Flexivent 
rodent ventilator) or spontaneous breathing control. 
▪Whole kidneys were then harvested and tissue lysates prepared.  
▪Protein expression of tissue lysates was analyzed using a proteome array (mouse XL 
cytokine array, R&D Systems) (Figure 1). Quantification of the most robustly expressed 
mediator in the proteome, NGAL, was also confirmed by western blotting.

FIGURE 1

RESULTS
▪NGAL was remarkably more elevated in sepsis alone compared to VILI alone, but 
expression was highest in the CLP/VILI group (Figure 2A). NGAL quantification was 
confirmed by western blot (Figure 2B). 

▪TNF-alpha was more elevated in both septic groups (Figure 3A).  However, proteins 
involved in angiogenesis, such as VEGF, Endostatin and VCAM-1, were more robustly 
expressed in mice that underwent mechanical ventilation with and without sepsis (Figure 
3B-D). 

▪Angiopoietin-2, a mediator of endothelial leak, was about 3-fold higher at the kidney 
tissue level in the CLP/VILI group compared to controls. Levels of angiopoietin-2 were 
not remarkably elevated in sepsis or VILI alone (Figure 4).
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HYPOTHESIS
We hypothesized that the pattern of renal inflammatory mediator expression would differ 
in mice exposed to VILI compared to other causes of AKI in ARDS, such as sepsis.

CONCLUSION
▪Injurious mechanical ventilation led to elevated kidney angiopoietin-2 
levels 24 hours after sepsis.  This correlated with higher levels of NGAL, 
indicating greater renal tubular injury.


▪Surprisingly, renal angiopoietin-2 levels were only altered by injurious 
mechanical ventilation after sepsis. 


▪Septic injury may affect the kidney’s response to inflammatory 
mediators released during VILI, and this may affect renal 
angiopoietin-2 production.   

▪ Additional studies to confirm these findings and investigate underlying 
mechanisms are ongoing. 

▪Novel therapeutics aimed at angiopoietin-2 signaling are in 
development, and renal injury due to VILI in sepsis may be a promising 
target.


▪Renal VEGF, Endostatin, and VCAM-1 levels were remarkably 
elevated in animals who underwent mechanical ventilation even without 
sepsis.  


▪Further research into these proteins as biomarkers or predictors of 
VILI mediated AKI is warranted. 
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